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Abstract

Nearly 200 countries made major collective pledges on energy at the COP28
climate summit in Dubai with the aim of keeping within reach the Paris Agreement
target of limiting global warming to 1.5 °C. For the first time, governments set key
goals to help meet this objective, including tripling global renewable energy
capacity by the end of this decade. Governments around the world have since
requested the IEA’s support in implementing these promises in full and on time —
asking that the Agency identify pathways forward and provide policy makers with
advice on accelerating national and secure clean energy transitions.

The IEA’s new report, COP28 Tripling Renewable Capacity Pledge: Tracking
countries’ ambitions and identifying policies to bridge the gap, which will publish
along with updates to our Renewable Energy Progress Tracker, forms part of this
work. By providing a global stocktake of governments’ renewable capacity plans,
the analysis — which covers more than 145 countries — explores whether recent
trends in the deployment of renewables are in line with government ambitions and
the goal of reaching 11 000 gigawatts (GW) of capacity by 2030. It also provides
regional insights; identifies key challenges for both advanced and emerging
economies; and suggests priority areas for policy makers to close the
implementation gap, particularly as they update their Nationally Determined
Contributions, or NDCs, under the Paris Agreement.

This report seeks to answer four main questions: 1) How is renewable power
capacity reflected in existing government commitments in NDCs, and in countries’
ambitions, announcements and plans? 2) Are countries on track to achieve these
ambitions? 3) How do these ambitions measure against the COP28 pledge to
triple global capacity by 20307 4) What are relevant policy priorities to address
gaps in both implementation and ambition?
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Executive summary

Stronger Nationally Determined Contributions can set
clear path towards tripling global renewable capacity

Nearly 200 countries made major collective pledges on energy at the COP28
climate summit in Dubai with the aim of keeping within reach the Paris
Agreement target of limiting global warming to 1.5 °C. For the first time,
governments set key global goals for 2030 to help meet this objective, including
tripling renewable power capacity; doubling energy efficiency improvements;
substantially reducing methane emissions; and accelerating the just, orderly and
equitable transition away from fossil fuels.

Now, attention is shifting towards implementation, especially as countries
prepare updated Nationally Determined Contributions (NDCs) under the
Paris Agreement. Next year, countries are expected to submit new NDCs. These
climate action plans will include revised ambitions for 2030 and new goals for 2035
— providing an important opportunity for countries to make clear commitments or
raise their ambitions to fully implement the global pledges made at COP28.

This is a critical time for countries to evaluate their renewable ambitions and
update their NDCs with the clear aim of reaching the tripling goal. Recent |IEA
analysis indicates that tripling global renewable power capacity by 2030 is an
ambitious but achievable goal, given record-breaking annual deployment,
remarkable momentum in the sector, and increasing competitiveness with fossil
fuels — especially for solar PV and wind. This report aims to highlight what is still
needed to get there. Covering almost 150 countries, it seeks to answer four main
questions: 1) How is renewable power capacity reflected in existing government
commitments in NDCs, and in countries’ ambitions, announcements and plans?
2) Are countries on track to achieve these ambitions? 3) How do these ambitions
measure against the COP28 pledge to triple global capacity by 20307 4) What are
relevant policy priorities to address gaps in both implementation and ambition?

Only a few countries explicitly lay out renewable
capacity ambitions in their current NDCs

Of the 194 Nationally Determined Contributions previously submitted, only
14 include explicit targets for total renewable power capacity for 2030.
Renewable capacity ambitions by 2030 across NDCs amount to a total of only
over 1 300 gigawatts (GW) — just 12% of the global tripling pledge, which requires
installed renewable capacity of at least 11 000 GW by 2030.
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China’s goal of 1 200 GW of solar PV and wind capacity this decade
accounts for over 90% of all renewable capacity mentioned in NDCs. Still,
many governments view renewables as a key means to mitigate emissions, with
95% of NDCs (184 of them in total) containing references to “renewable” energy
or individual renewable energy technologies, while 93 include a quantitative value
for their renewable energy ambitions for 2030.

Government ambitions and plans for renewables
significantly exceed what is in existing NDCs

Countries’ overall ambitions on renewable power capacity correspond to
reaching almost 8 000 GW globally in 2030, based on analysis of all existing
policies, plans and estimates for almost 150 countries. These countries
represent almost all global emissions from power generation and the production
of heat. According to our detailed policy stocktake, half of global ambition can be
explicitly tracked in national policy documents, plans and multilateral commitments
for more than 90 countries. We also estimated values for another 48 countries with
other renewable energy ambitions from which total capacity could be easily
derived. China accounts for almost half of this estimated total.

Solar PV and wind energy dominate countries’ ambitions, while hydropower,
bioenergy and other renewables tend to be overlooked. If countries meet their
ambitions for 2030, the installed capacity of solar PV would surpass hydropower,
which was the world’s largest source of installed renewable capacity in 2022.
Variable renewables make up most of the capacity explicitly identified by
governments, with solar PV representing 50%, followed by wind at 26%. While
more than 60 countries have announced intentions to install variable renewables,
only 47 have identified goals for hydropower. For other renewables, such as
bioenergy, geothermal, concentrating solar power (CSP) and ocean technologies,
the number is far lower.

Current levels of ambition vary drastically across
countries

Based on their ambitions and plans, almost half of the countries analysed
would more than double their total installed renewable power capacity by
2030, but some intend to move even faster. If all ambitions were to be achieved,
global installed renewable capacity would be 2.2 times 2022 level by 2030. Nearly
30 countries aim to increase their renewable capacity by two to three times by
2030, accounting for almost three-quarters of global ambition, led by China, the
United States, India, Germany and Spain.

The scale and speed of the expansion of China’s renewable capacity will be
crucial for the overall pace of global deployment through 2030. China has not
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yet published an explicit 2030 target for total renewable capacity. However, the
country is expected to surpass its 2030 target of 1 200 GW of solar PV and wind
this year. |IEA estimates taking into account the most recent deployment trends
indicate that capacity in China in 2030 is set to be 2.5 times its 2022 level.

Current policies and plans in advanced economies indicate an almost
doubling of their renewable capacity by 2030 — accounting for almost 40%
of global ambition. This is led by European countries, which contribute one-fifth
of the global total. Member states of the European Union account for over 80% of
the region’s contribution, mostly based on their draft national energy and climate
plans (NECPs). Together, the United States and Canada have ambitions to install
close to 1 000 GW of renewable capacity by 2030, or 13% of global ambition.

Emerging and developing economies, excluding China, also currently plan
to double capacity, led by strong ambition from India. In Latin America, where
renewables already account for more than 60% of the region’s electricity
generation due the longstanding use of hydropower, the sum of country ambitions
corresponds to 1.3 times as much installed capacity in 2030. Brazil alone is
responsible for more than half of the region’s total ambition. Sub-Saharan Africa
and Eurasia are aiming for installed renewable capacity of 3.2 and 1.3 times
today’s levels respectively. The Middle East and North Africa region shows the
highest growth factor based on its ambitions — 4.5 times its current small base, led
by Saudi Arabia, Egypt and Algeria.

To achieve their current ambitions, most countries need
to accelerate implementation

Global renewable capacity additions reached almost 560 GW in 2023, an
unprecedented 64% year-over-year increase from 2022. This is in line with the
annual pace needed to reach nearly 8 000 GW of installed capacity by 2030, a
total that matches countries’ current policies, plans and estimates.

Nearly 50 countries are on track to reach or surpass their current plans —
though China is by far the biggest contributor. In 2023, China installed almost
350 GW of new renewable capacity, more than half of the global total. If it sustains
this pace, it could dramatically surpass its existing ambitions for 2030. Outside of
China, however, the rest of the world would need to accelerate average annual
growth by 36% over the rest of the decade to reach national ambitions.

To meet national ambitions and spread progress more widely, the pace of
deployment needs to accelerate in most regions and major countries —
including the European Union, the United States and India. Major scaling up
of deployment is also needed in Southeast Asia, the Middle East and North Africa,
and Sub-Saharan Africa.
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Countries cumulative ambitions are currently not in line
with the goal of tripling renewable capacity this decade

Even if all countries were to fully implement their current ambitions, the
world would fall 30% short of tripling global renewable capacity to over
11 000 GW by 2030. The current ambitions of advanced economies and of
emerging and developing economies are not aligned with the COP28 pledge to
triple global renewable power capacity by 2030, which is one of the key elements
needed to get on track for the IEA’s pathway to achieving net zero emissions by
mid-century and limiting warming to 1.5 °C. For advanced economies, the level of
ambition needs to increase from a growth factor of 1.9 to 2.5. For emerging and
developing economies, the growth factor should rise from 2.4 to 3.4.

Countries need to adopt supportive policies to bridge
gaps in both ambition and implementation

The improving cost competitiveness of renewables compared with fossil
fuels highlights the important role policies can play in accelerating
deployment. Since 2015, when the Paris Agreement was signed, global
renewable capacity additions have tripled. This is largely due to policy support
across 140 countries, economies of scale and technological progress. These
factors have helped reduce the cost of wind and solar PV by over 40%. Well-
designed policies addressing current challenges for renewables can accelerate
deployment further — bridging the implementation gaps that persist and
encouraging countries to continue to increase their ambitions in the coming years.

While all countries will choose their own policy pathways based on their
specific situations, this report suggests possible priorities for clusters of
countries that share common challenges when it comes to deploying
renewable capacity. These challenges include lengthy wait times for permits,
inadequate investment in grid infrastructure, the need to quickly and cost-
effectively integrate variable renewables, and high financing costs. In all, the report
identifies 11 key challenges.

The report proposes targeted actions that clusters of countries can take to
address these obstacles. For example, to streamline permitting, it recommends
simplifying rules, procedures and administrative structures; ensuring relevant
departments are sufficiently staffed and have the right skills; investing in spatial
planning to streaming zoning; and involving local communities throughout the
permitting process. On accelerating the integration of variable renewables,
recommendations include incentivising power system flexibility; developing
greater energy storage capacity; and leveraging digitalisation to enable greater
demand response. And on reducing financing costs to improve the bankability of
renewable projects, it suggests introducing or extending long-term policy visibility;
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supporting projects in the pre-development phase; reducing price, inflation and
exchange rate risks; and reducing risks for offtakers while ensuring affordability
for consumers.
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Chapter 1. Global ambition
stocktaking and status

Global trends

Announced and planned renewable capacity ambitions
for 2030 exceed current NDC commitments but fall short
of global tripling pledge

There are 194 countries that submitted a nationally determined contribution (NDC)
as of September 2023.? Because there is no standard NDC format, each Party’s
NDC is unique and the expressions of plans to mitigate emissions vary. As a
result, information on strategies, numeric targets and dates for emissions
reductions are not uniform across all 194 submissions.

Assessment of renewable capacity ambitions in NDCs
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submitted mentioning quantifying with explicit references to
renewables renewables total renewable capacity
for 2030 for 2030

IEA. CC BY 4.0.

Note: “NDCs with explicit references to total renewable capacity for 2030” refers to NDCs that contain a value for total installed
renewable capacity aimed for by 2030. It excludes countries that have quantified ambitions for specific technologies only.
The European Union and its 27 member states submitted NDCs with individual emission reductions pledges but the
quantification of renewables was only identified at the EU level.

Source: Nationally Determined Contributions Registry (2024), NDC Registry.

2 This includes updated NDCs.
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The contexts in which renewable energy features in each NDC also differ. Some
NDCs only refer qualitatively to a role for renewable energy, while others
specifically quantify ambitions. For renewable electricity, 93 NDCs have
quantitative metrics® (such as the share of renewable energy in the total power
generation or energy mix and additional capacity to be installed). However, of
these 93 NDCs that quantify renewable energy ambitions, only 14 include explicit
references to total renewable electricity capacity for 2030. Including both explicit
total renewable capacity and plans for individual technologies, collective ambitions
in NDCs total almost 1 320 GW by 2030, just 12% of the global tripling pledge,
which requires installed renewable capacity of at least 11 000 GW by 2030. the
People’s Republic of China (hereafter ‘China’)’s aspiration of 1 200 GW of solar
PV and wind energy accounts for over 90% of all renewable capacity mentioned
in NDCs.

Global renewable electricity capacity in 2022 and current ambitions for 2030

= 12000
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6 000
4 000
2000
0 r T T
2030 2030 2030
Renewable capacity Countries' renewable COP28 tripling
ambition in NDCs capacity ambitions pledge
mAdvanced economies DO Emerging and developing economies O Global

Note: Throughout this report, 2022 capacity is considered the baseline for the global tripling pledge. 2030 Renewable
capacity ambition in NDCs refers only to ambitions that are expressed in terms of cumulative installed capacity both for
total and technologies. It does not include plans that are expressed in terms of additional power plants, projects, or net
capacity additions.

Source: IEA (2023), 2022 data from Renewables 2023.

However, announced national ambitions and plans for renewable capacity exceed
countries’ NDC submissions. IEA analysis of existing policies and plans for 150
countries and territories, representing 97% of global energy-related GHG
emissions and almost all (99.9%) emissions from power and heat production,
indicates that their ambition is to attain an estimated 7 903 GW of total cumulative
renewable capacity by 2030, more than double what was installed in 2022.
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Nevertheless, this estimate remains almost 30% below the 11 000 GW needed to
achieve global tripling. Emerging markets and developing economies (EMDEs)
account for just over 60% of the global ambition while advanced economies for
the rest.

According to the IEA’s detailed policy stocktaking, 47 country plans explicitly
announce a total renewable energy capacity for 2030, accounting for just over
one-fifth of the global ambition. Another 44 countries mention technology-specific
(not total) aims for renewable capacity, making up almost another third (29%) of
global aspirations. In these cases, quantitative plans focus mainly on solar PV and
wind, and often do not address other technologies already present in the power
mix (e.g. hydropower, bioenergy, geothermal and CSP). IEA estimates for these
cases account for just a small share (2%) of global ambition.

Global renewable capacity in 2030 by ambition type and number of countries (left), and
level of ambition (right)
9000
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ONo ambition 7 000

GwW

Number of countries

6 000
B Estimated from other renewable ambitions 5000

4000
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2000

O Some technologies explicitly available 1000
0

2030
Global renewable
capacity ambition

B Total renewable capacity explicitly available

IEA. CC BY 4.0.

Notes: “No ambition” refers to countries that have not announced any quantitative ambitions for renewable electricity.
“Estimated from other renewable energy ambitions” refers to quantitative ambitions for renewable energy expressed in terms
other than total installed capacity, such as generation or net additions. “Missing technologies estimated” refers to the amount
of estimated capacity missing for countries that have capacity for some technologies available, but not all. “Some
technologies explicitly available” refers to countries that have capacity ambitions explicitly available for some technologies.
“Total renewable capacity explicitly available” refers to countries that have a total installed renewable capacity value available.
All these elements refer exclusively to 2030.

We also estimated values for another 48 countries that contain other renewable
energy ambitions, from which a total capacity amount could be easily derived.
China accounts for almost half of these estimates as the country has not yet
published an explicit target for total renewable capacity for 2030 beyond the
country’s 1 200 GW solar PV and wind goal. Excluding China, this estimated
segment accounts for only 9% of the global total. The two most common metrics
found in this category are capacity from additional projects and the share of
renewables in power generation. Others have announced aims for absolute
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generation; and aggregates for “clean” power, which also include nuclear. Eleven
countries do not have any quantitative aims for renewable electricity, but they
contribute less than 1% of total global ambition.

Information on 51% of total global ambition in terms of volume (total capacity) is
already explicitly available, mostly from national plans, such as national energy
laws, legislation, strategies and roadmaps published by the legislative and
executive branches of governments most notably ministries of energy. However,
other national institutions also publish documents that signal national renewable
capacity ambitions based on long-term government climate goals, for example the
modelling exercises of national laboratories and integrated resource plans of
transmission system operators.

Global renewable capacity ambitions by source type

= 8000 Estimated -
(O] other countries
7 000 9%
6 000
5000 ]
Explicitly National plans
4000 41%
3000
2 000 Multilateral
commitments
1000 9%
0 « )
2030 Estimated - China 1%
Global renewable 40%
capacity ambition
O Explicitly announced B Estimated - other countries Estimated - China

Notes: “Explicitly announced” refers to capacity ambitions for 2030 that have been identified by governments or national
institutions. “Estimated” refers to capacity that is calculated from other ambitions or derives from assumptions that capacity
installed in 2022 will remain installed in 2030. “National plans” refers to government ambitions in the form of strategies,
roadmaps, legislation and scenario modelling from national institutions and other sources. Verbal announcements of
renewable capacity from ministers or heads of state are also considered explicit ambitions. All these elements refer
exclusively to 2030.

Multilateral commitments are another source for tracking renewable energy
capacity ambitions. Over 9% of capacity is covered in EU member states’ National
Energy and Climate Plans (NECPs), in draft Energy Community NECPs, and in
the RELAC (Renewables in Latin America and the Caribbean) initiative for Latin
American countries. NDCs themselves detail only 1% of explicitly announced
global renewable capacity ambitions.

Excluding China, the remaining 9% is estimated based on additional information.
In some cases, capacity expansion can be inferred directly from the
announcement of other quantitative ambitions, for example relating to renewable
generation or capacity net additions. For larger economies that have no other
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ambitions, capacity can be estimated from third-party modelling exercises that
take national emission reduction goals into account. In the absence of any
quantitative aspirations or modelling exercises, we used the current installed
renewable technology base as a minimum ambition.

Not all countries have the same ambition level

Countries’ ambitions for 2030 total 7 903 GW, 2.2 times installed capacity in 2022,
which we consider as the baseline for the global tripling pledge in this report.
Countries would therefore need to install almost 4 250 GW of additional capacity
to realise this aggregated global ambition. IEA estimates indicate that China’s
current implicit ambition for renewables at the end of this decade — taking into
account the most recent deployment trends — could correspond to 2.5 times the
country’s installed capacity base in 2022. This constitutes 45% of the capacity
growth needed to attain the global ambition. Should China achieve this, its share
in global installed renewable capacity would rise from 34% in 2022 to 40% by
2030.

The quantity and speed by which China is expanding its installed base is thus
pivotal in setting the pace of global expansion by 2030. Excluding China, the sum
of global ambitions would reach only 4 720 GW by 2030, a factor of growth that is
double 2022 installed capacity.

Global cumulative renewable capacity in 2022, and capacity ambitions for 2030 by

region
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Source: |IEA (2023), 2022 data from Renewables 2023.

European ambitions aim to almost double the region’s renewable capacity,
contributing 20% (1 590 GW) of the global total. Germany alone accounts for

PAGE | 15


https://www.iea.org/reports/renewables-2023

almost one-quarter of Europe’s ambition, followed by Spain, Italy, France and the
United Kingdom, which together make up another one-third. The majority (81%)
of the region’s ambitions for 2030 come from the European Union, with EU
member states indicating their aspirations in their latest draft national energy and
climate plan (NECP) updates.

The NECPs are forward-looking policy plans that identify how each member state
will help the European Union reach its climate goals. According to the European
Commission’s assessment of draft NECP updates, the total ambition for the share
of renewable energy in final energy consumption is 38.6-39.3%, which is less than
the EU target of 42.5%. The Commission has therefore recommended that
member states reconsider their contributions, so some countries may increase
their renewable electricity ambitions in upcoming months. Aspirations for 2030 are
actually part of a larger strategy to reach climate neutrality by 2050.

Meanwhile, the 2030 ambitions of the Asia-Pacific region, led by India and Japan,
constitute 15% of the global total. India aims to have 500 GW of non-fossil fuel
capacity (renewable and nuclear) by 2030, including about 485 GW of renewables
— 2.6 times the 2022 level — while Japan plans to achieve a 36-38% renewable
electricity generation share, estimated to translate into 187-201 GW of capacity.

The amount of renewable energy capacity the United States and Canada aim to
install by 2030 is close to 1 000 GW, twice as much as their current installed base
and 13% of the global total. In Latin America, installed renewable energy capacity
will increase by 1.4 times the 2022 installed base if all countries realise their 2030
aspirations. Brazil alone is responsible for about half of the region’s total ambition.

Cumulative renewable capacity in 2022 and gap to 2030 ambitions vs growth factor
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The remaining regions account for less than 10% of the total global ambition for
2030, even though they have significant untapped renewable energy potential.
The Middle East and North Africa (MENA) region registers the highest growth
factor, as its current base is small and its goals for 2030 are relatively ambitious.
In fact, the region seeks to have 200 GW of renewable energy capacity installed
by 2030 — 4.5 times its current installed base, led by Saudi Arabia, Egypt and
Algeria. The region’s good solar resources have elicited some of the lowest bid
prices globally in recent years, prompting many countries to set renewable
capacity goals for the first time.

Meanwhile, sub-Saharan Africa and Eurasia seek to reach 166 GW and 122 GW
respectively by 2030, requiring installed base increases of approximately 3.2 times
for sub-Saharan Africa and 1.3 times for Eurasia. Both regions could mobilise their
untapped economically viable hydropower resources to accelerate renewable
capacity deployment and meet their 2030 goals. Within sub-Saharan Africa,
Nigeria, South Africa and Ethiopia are responsible for almost 60% the region’s
ambitions, while in Eurasia, the (hereafter ‘Russia) claims the majority (just over
50%) of the capacity goal, but this is owing to its existing hydropower fleet. Only
two countries in Eurasia (Uzbekistan and Azerbaijan) have explicitly announced
total renewable energy capacity ambitions for 2030.

However, in addition to using the growth factor of the installed base, there are also
other ways to gauge the level of ambition. The amount of additional capacity
required to realise plans for 2030 also provides an indication of how much effort
is needed. For instance, the MENA region and sub-Saharan Africa aim to increase
their installed renewable energy capacity by factors of 4.5 and 3.2 respectively,
but in absolute terms this amounts to adding just 156 GW and 114 GW,
significantly lower capacity additions than required in Europe, Asia Pacific and the
United States. This is particularly important to consider when weighing policy
approaches to accelerate growth, especially when addressing the challenge of
integrating variable renewable energy into the power system.

At the country level, variations in ambition are even greater. Of the 150 countries
analysed*, a significant majority (73) expect to expand their installed base by one
to two times, yet they account for only 22% of total global ambition. The countries
with the greatest ambitions in this category are Brazil, Japan, Canada, France and
the United Kingdom.

Most of the total global ambition for 2030 comes from countries that wish to at
least double their installed renewable energy capacity. In fact, 28 countries aim to
increase their renewable capacity two to three times by 2030, totalling 5 707 GW
or 72% of the global total. China makes up more than half of this sum, followed by
the United States, India, Germany and Spain.
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Growth factors for installed capacity in 2022 and ambitions for 2030
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Note: The x (horizontal) axis is the factor of growth installed capacity needs to increase by to realise the 2030 ambition.
China does not have an official total renewable capacity ambition for 2030. Renewable energy capacity ambition for 2030
in the figure is estimated based on various modelling results.

Furthermore, a total of 389 GW comes from 35 countries that aim to increase their
cumulative renewable capacity by three or more times. The majority comes from
the Asia-Pacific, MENA and sub-Saharan Africa regions, with Saudi Arabia,
Indonesia, Nigeria, Egypt, the Philippines, Ethiopia, Ireland, and Algeria
demonstrating the highest ambitions. The range of ambition for countries in this
group is wide: from three times the installed base in some countries (i.e. Estonia)
to more than seven times in others that have only an extremely small base today.
Of the 34 countries in this category, 24 had less than 1 GW installed in 2022.

Only a handful of countries (11) have not identified any renewable capacity aims
for 2030. Threse countries combined had just 30 GW of the world’s cumulative
installed renewable capacity in 2022. Conversely, three countries’ 2022 capacity
levels already meet or exceed their aspirations for 2030, but their ambition levels
only total 5 GW for 2030.

Solar PV and wind energy dominate country ambitions
while dispatchable renewables are overlooked

If all countries’ ambitions for 2030 are to be met, installed capacity of solar PV
would surpass hydropower, the world’s largest installed renewable capacity in
2022. Solar PV would become the largest source of capacity, meeting 32%
(2 494 GW) of total ambitions, followed by hydropower at 19% (1 531 GW) and
wind. While no specific technology has been assigned to approximately 27%
(2 134 GW) of countries’ ambitions, variable renewable technologies will likely
account for the majority of it.
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Global 2030 capacity by explicitly announced vs estimated ambitions by technology
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Countries have explicitly announced specific renewable technology plans for just
2 964 GW, accounting for 38% of total global ambitions, while we estimated
another 700 GW. When assigning technologies to our estimated capacity, we
considered two factors: first, some countries already have capacity for certain
renewable technologies installed but did not set specific 2030 ambitions for them.
Estimates for this missing capacity amount to 9% of total global ambition. The
second estimation source was ambitions expressed in other metrics, for instance
the share of renewables in power generation (the metric used in Egypt) or net
additions (used mostly in sub-Saharan Africa), making up 27% of the total.
However, we were unable to allocate the remaining 27% (2 134 GW), as
governments left these ambitions technology-neutral.

Variable renewables make up most of the capacity explicitly identified by
governments, with solar PV representing 50% (1480 GW), followed by wind
(26%). Most of the announced wind capacity plans do not specify onshore or
offshore. Of the 765 GW of total wind capacity, countries specified only that
286 GW would be onshore and 112 GW offshore. Germany, the Netherlands, and
Chinese Taipei lead offshore wind-specific ambitions. Explicitly announced
ambitions for hydropower account for 21% while those for bioenergy, CSP,
geothermal and ocean technologies account for less than 4% of total capacity.

More countries have announced intentions for wind and solar PV capacity than for
dispatchable renewable technologies. Ambitions have been announced in 64
countries for solar PV capacity and in 61 for wind, compared to just 47 for
hydropower and 31 for bioenergy. Only 28 explicit ambitions are quantified for
geothermal, CSP and ocean technologies.
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Global 2030 explicitly announced ambitions by technology vs 2022 installed capacity
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For some technologies, there are mismatches between the technology-specific
ambitions and current installed capacity. Bioenergy is the most overlooked
technology, as 124 countries have bioenergy capacity installed but only 31 have
set explicit ambitions for 2030, partly because bioenergy is often incorporated with
non-renewable sources in national plans (e.g. solid biomass is included in co-
firing, and waste energy and biogases are combined with hydrogen or other
gases).

Top three countries with the highest explicitly announced ambitions by technology

Solar PV Wind Hydropower Bioenergy CSP Geothermal Ocean

India Germany Brazil Brazil Spain Indonesia Korea
. : . Saudi I
Germany India India India Arabia Philippines Portugal
Japan Spain Japan Japan Chile Mexico Mauritius

Hydropower is also underrepresented considering its significant installed base, as
only 39% (47) of the countries with existing capacity have set explicit ambitions.
This disparity may result partly from the way hydropower is viewed in different
markets, with some countries lumping hydropower with other non-renewable
technologies under “conventional” capacity in national planning documents.
Geothermal and CSP are more widely recognised, as almost half of the countries
with the technologies in operation decided to announce 2030 ambitions.
Conversely, only 3 of the 16 countries that use ocean technologies specified
capacity intentions.
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While China is on track to exceed its 2030 ambitions,
other countries need to accelerate capacity expansion

In 2023, the world installed almost 560 GW of new renewable capacity, an
increase of 64% from 2022. This is in line with the annual pace needed to reach
countries’ current ambitions for 2030. However, only 47 countries are on track to
reach or surpass their current ambitions. In fact, the global trend results entirely
from the speed and magnitude at which China is installing new renewable
capacity. Without China, the rest of the world would need to accelerate annual
growth by 36% to realise the global estimated ambition. Still, meeting the COP28
tripling pledge will require most countries to increase their ambitions. Annual
additions would have to rise more than 60% to almost 915 GW per year between

2022 and 2030.

China installed almost 350 GW of new renewable capacity in 2023 — more than
half the global total, if China sustains this pace, it could easily exceed its estimated
2030 ambition. Outside of China, the rest of the world installed just over 210 GW
in 2023, falling short of the 290 GW of average annual additions needed to meet
current aspirations. Although annual additions would have to increase 25% in
Europe and 50% in the United States, year-on-year growth trend from 2022 to
2023 suggests that this acceleration is within reach for both markets. Addressing
challenges involving system integration, permitting, and grid connection queues

will be critical to achieve the ramp-up needed.

Global annual net capacity additions (2015-2023) vs average annual net additions
needed to realise countries’ ambitions for 2030 and the COP28 tripling pledge (2022-
2030)
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Notes: “2030 ambitions” refers to annual net additions needed between 2022 and 2030 to realise aggregated country
ambitions (7 903 GW) by 2030. “2030 COP28 tripling pledge” refers to the annual net additions needed to reach

11 000 GW by 2030. China does not have an official total renewable capacity ambition for 2030. Renewable energy
capacity ambition for 2030 in the figure is estimated based on various modelling results.
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Faster deployment in Eurasia also seems possible. Annual growth would need to
increase from just 3 GW to 4 GW per year to meet the current 2030 ambitions.
Accelerating the pace of feasibility studies, permitting, financing and construction
of hydropower projects in the pipeline would allow for faster expansion.

Meanwhile, Latin America has the potential to achieve higher 2030 ambitions than
it has announced. The region installed an average of 26 GW between 2022 and
2023, far exceeding the pace needed to achieve its 2030 ambition. Given the
region’s untapped economically viable hydropower, solar PV and wind potential,
ambitions for 2030 installed capacity could be higher.

Annual net renewable capacity additions in 2022 and 2023 vs average annual net
additions needed to realise country/regions’ ambitions for 2030 (2022-2030)

> 400 = 100
3 (O]
350 90
80
300
70
250 60
200 50
150 40
30
100 20
0 0
China Europe Asia- United Latin ~ Middle East ~ Sub- Eurasia
Pacific States America & North Saharan
& Canada Africa Africa

02022 net additions ®2023 net additions @2023-2030 average annual net additions to reach 2030 ambition

Sources: I[EA (2023), 2022 data from Renewables 2023.

The pace of expansion for the Asia-Pacific, MENA and sub-Saharan Africa regions
needs to accelerate. Annual growth has hovered around 48 GW the last two years
in Asia Pacific, but over 75 GW would need to be deployed to achieve regional
2030 ambitions. However, countries need to address challenges related to policy
uncertainty, fossil fuel overcapacity and unaffordable financing.

MENA annual capacity additions need to double, which would require faster
auction implementation and regulatory frameworks that allow for self-consumption
and cost-reflective end-user electricity tariffs. In sub-Saharan Africa, annual
growth needs to more than double compared with 2023, but this would necessitate
access to affordable financing, lower offtaker risks, and expansion of the
transmission and distribution systems.
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Cumulative global ambition is not currently in line with
the goal of tripling in either advanced economies or in
EMDEs

The COP28 global renewable energy and energy efficiency pledges refer to the
IEA’s Net Zero Emissions by 2050 (NZE) Scenario modelling, which provided the
basis for the assertion that the world needs three times more renewable energy
capacity by 2030, equivalent to at least 11 000 GW. NZE Scenario modelling also
showed that emerging markets and developing economies (EMDEs) are set to
play a much larger role in achieving global tripling than advanced economies are.
According to this scenario, EMDEs will have almost two-thirds of global installed
renewable capacity in 2030.

Cumulative renewable capacity in 2022, current ambitions for 2030, and NZE Scenario

in 2030
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Sources: I[EA (2023), 2022 data from Renewables 2023; IEA (2023), NZE Scenario data from Net Zero Roadmap: A Global
Pathway to Keep the 1.5 °C Goal in Reach.

However, in neither advanced economies nor in EMDEs are current countries’
ambitions aligned with the NZE Scenario’s global tripling goal. For advanced
economies, the level of ambition needs to increase from a growth factor of 1.9 to
2.5. These countries thus need to install over 2 500 GW of new renewable
electricity capacity to reach over 4 000 GW in 2030. For EMDEs, the growth factor
should rise from 2.4 to 3.4, equivalent to attaining almost 7 000 GW of cumulative
installed renewable capacity in 2030.
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Regional trends

China

China was responsible for 40% of global greenhouse gas (GHG) emissions from
power generation and heat production in 2023. In September 2020, China's
president, Xi Jinping, pledged that the country would achieve net zero emissions
by 2060. Therefore, among its other goals, China’s updated NDC submitted in
2022 aims to have CO, emissions peak before 2030 and to increase total installed
wind and solar power capacity to over 1 200 GW by 2030.

As of April 2024, China’s total installed wind and solar PV capacity was already at
1130 GW. At its current pace of monthly deployment, made possible by
supportive policies and declining renewable technology costs, China could realise
its 2030 ambition in 2024 — six years earlier than targeted. Today, generation costs
for new utility-scale solar PV and onshore wind installations are lower than for
coal-fired facilities in almost all provinces.

China’s NDC goal for wind and solar PV, and its estimated 2030 ambition trajectory for
cumulative capacity for all renewables
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Source: For historical capacity: China, National Energy Administration of China (2024). For NDC goal: UNFCCC (2022),
China’s Achievements, New Goals and New Measures for Nationally Determined Contributions.

Owing to its considerable (and growing) hydropower and bioenergy capacity,
China’s total renewable energy capacity was already more than 1 500 GW in 2023
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and it is expected to continue expanding rapidly, thanks especially to strong solar
PV and wind deployment. While the country does not have an explicit goal for total
renewable capacity by 2030 in its NDC or any other official policy document,
several modelling results considering China’s decarbonisation ambitions indicates
that more than 3 000 GW of renewable energy capacity could be installed by 2030.

Europe

Europe produces less than 8% of global GHG emissions from power generation
and heat production. The combined ambitions of European countries point to a
doubling of the region’s renewable capacity, from 800 GW in 2022 to almost
1 600 GW in 2030 — one-fifth the global total, the second highest contribution after
China’s. The top seven countries that provide 70% of the additional capacity
needed to realise this ambition are Germany, Spain, Italy, the Netherlands,
France, the United Kingdom and Republic of Turkiye.

The highest ambitions are for solar capacity, for a tripling of the 2022 installed
base, so that solar surpasses wind to become the region’s single largest
renewable energy technology. Wind capacity would double to cover almost one-
third of the region’s ambitions. However, despite the importance of dispatchable
technologies in providing system flexibility, country plans indicate a smaller role
for them than for variable renewables.

Europe total installed renewable capacity (2022), and 2030 ambitions
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Sources: I[EA (2023), 2022 data from Renewables 2023.
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If Europe’s ambitions are realised, most of the capacity increase would come from
EU countries. They seek to raise their ambition by almost 690 GW, which takes
their share from 76% of the region’s aims to 80%. EU member states aspire to
more than double their renewable capacity between 2022 to 2030, almost entirely
through solar PV and wind installations. While the level of ambition of non-EU
countries is lower (growth of 1.5 times) and hydropower remains prominent, these
economies are also focused on expanding their solar PV and wind capacity.

The sum of individual EU countries’ 2030 capacity ambitions is 1 291 GW. This is
4% higher than the REPowerEU plan’s goal, announced by the European
Commission in May 2022, to install 1 236 GW of renewable capacity by 2030,
comprised of 592 GW of solar PV and 510 GW of wind. Since Russia’s invasion
of Ukraine, the plan and its subsequent guidelines have been aiming to accelerate
renewable electricity expansion and reduce gas import dependency.

EU ambitions for renewable capacity in 2030 may increase even further after the
draft updated National Energy and Climate Plans (NECPs) are finalised this year.
The NECPs are the main impetus for renewable capacity expansion in the
European Union and the main policy tool being used to achieve the EU target of
climate neutrality by 2050. The current updated NECP drafts are ten-year plans
that member states are required to submit to outline their contributions for
achieving 42.5% renewable energy in final energy consumption, which
corresponds to a net GHG emissions reduction of 55% from the 1990 level by
2030.

However, European Commission analysis of the current updated NECP drafts
concluded that country submissions would lead to only 38.6-39.3% renewable
energy in overall final energy consumption in the European Union, 3-4 percentage
points short of the 42.5% target. Thus, the Commission has asked member states
to consider increasing their ambitions as they finalise their plans this year.
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EU member state vs European Commission technology ambitions for 2030
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One possible outcome could be an increase in renewable capacity in some
member states, should they decide to emphasise the electricity sector’s role in
decarbonisation more than that of the heat and transport sectors. Indeed, the
power sector has been demonstrating faster decarbonisation than heat and
transport, with the share of renewable power generation rising from 23% in 2011
to 41% in 2022, a 18-percentage-point increase, compared with just five
percentage points in transport and seven in the heat sector.

By individual technology, not all member states’ technology deployment plans are
in line with EU ambitions for 2030. For solar PV, the sum of member states’
capacity plans (660 GW) is more ambitious than the REPowerEU target,
exceeding it by almost 70 GW. Over 70% of this ambition is concentrated in five
countries: Germany, Italy, Spain, the Netherlands and France.

Conversely, the total member state ambition of 443 GW of wind capacity still
needs to be 15% (67 GW) higher to be meet the REPowerEU target of 510 GW.
For offshore wind, individual ambitions amount to 88 GW, roughly 23 GW below
the 111 GW identified in the recent EU offshore renewable energy ambitions.
Germany has the strongest offshore wind ambition (30 GW), followed by the
Netherlands (16 GW), Denmark (9 GW), Poland (6 GW), Belgium (6 GW) and
Ireland (5 GW). Of the 22 EU countries that have offshore potential, only 14
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announced capacity ambitions for offshore wind. The remaining nine did not
submit breakdowns for onshore and offshore wind, but they account for less than
2% of current offshore wind capacity.

EU member state total installed renewable capacity ambitions for 2030, and growth
factors vs 2022 installed base
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Note: “Others” refers to CSP, geothermal and ocean technologies.

While the European Union does not have an explicit onshore wind target, the
REpowerEU plan and the EU offshore renewable energy ambitions imply a value
of 400 GW, which exceeds total individual member states’ ambitions by 67 GW.
The countries with the greatest ambition are Germany, Spain, France, Italy and
Poland. Sweden also ranks among the top seven for wind aspirations, but it did
not announce an explicit breakdown between onshore and offshore. Member
states’ ambitions for onshore and offshore wind may change in response to the
Commission’s request to raise their 2030 ambitions for the final NECP
submissions.

In country terms, Germany leads EU member state ambitions, accounting for close
to one-third of installed capacity in 2030. It seeks to increase its installed base to
375 GW by 2030, surpassing by more than twice the second highest ambition of
160 GW, which comes from Spain. Italy has the third highest aspirations, followed
by France and the Netherlands. There are 14 member states that have ambitions
to at least double their installed capacity by 2030, of which three aim to more than
triple.
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Solar PV leads ambitions of 17 out of 27 member states, while wind is the highest
in seven and hydropower in three countries. Offshore wind plays a larger role than
onshore in the Netherlands and Denmark’s ambitions. Meanwhile, Spain, Italy and
Portugal have set explicit aspirations for concentrated solar power (CSP), while
bioenergy is foremost in Sweden and Finland. Geothermal ambitions were
announced in Italy, Croatia, Portugal, Spain and Slovakia, but the only country
with quantitative goals for ocean technologies is Portugal.

Asia Pacific

In the Asia-Pacific region (excluding China), renewable capacity ambitions for
2030 total nearly 1 200 GW — double the 2022 capacity — according to announced
in NDCs, national plans and other official documents including modelling results.
This amounts to roughly 15% of total planned renewable energy capacity globally,
lower than the region’s 22% share in greenhouse gas emissions from power
generation and heat production in 2022.

Total installed renewable capacity, historical (2022) and announced ambitions (2030)
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129-146 TWh of generation from solar PV, which translates into 103-118 GW of installed PV capacity.

Current plans indicate that India leads regional renewable capacity ambitions,
accounting for almost half of 2023-2030 additions. It aims to meet the majority of
its growing electricity demand with renewable energy and achieve 500 GW of non-
fossil fuel capacity (including nuclear) by 2030, which translates into about
485 GW of renewables (293 GW of solar PV, 100 GW of wind, 78 GW of hydro
and 15 GW of bioenergy).
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With the second strongest ambitions, Japan plans to obtain a 36-38% renewable
electricity generation share, which is estimated to translate into 187-201 GW of
capacity. Australia comes third at 98 GW. Planned renewable capacity growth in
developed economies of the region is split between solar PV and wind. If all plans
are fulfilled, the share of these countries in the Asia Pacific installed renewable
capacity will decrease from 40% in 2022 to 30% in 2030.

Meanwhile, ASEAN members’ ambitions for 2030 add up to over 225 GW, led by
Viet Nam (84 GW), Indonesia (44 GW) and the Philippines (30 GW), with
significantly smaller contributions from the remaining countries. Viet Nam, which
views renewables as one of the main solutions to cover growing electricity
demand, switched its focus from solar PV to wind power in its latest Power
Development Plan due to expected system integration challenges. In Malaysia,
Indonesia and Thailand, plans lay out pathways to achieve declared net zero
emissions targets set for 2050, 2060 and 2065 respectively.

Solar PV is expected to fulfil over 60% of stated renewable capacity growth
ambitions in the Asia-Pacific region. Current plans indicate that by 2030, PV
capacity will reach 650 GW, or 2.4 times the 2022 level. Solar PV remains the
preferred choice in almost all the region’s countries owing to its cost-
competitiveness, relative ease of project development and the option of deploying
rooftop installations to avoid land-use challenges.

Even higher growth is planned for wind, which would more than triple its total
capacity by 2030 to reach over 235 GW. However, achieving this aim would
require the quadrupling of 2018-2022 average annual deployment, and it
continues to be difficult to secure investments for onshore wind developments,
especially in densely populated and mountainous areas. While offshore wind
could be a solution to this challenge, costs remain prohibitive for most developing
countries, with only Japan, Viet Nam and Chinese Taipei explicitly mentioning
deployment of this technology by 2030.

Plans for other technologies are limited in Asia Pacific, with only India and Viet
Nam envisioning significant hydropower and bioenergy capacity deployment.
Bioenergy is also to be expanded in Japan, and geothermal power in Indonesia,
the Philippines, New Zealand and Japan. Hydropower and geothermal projects
can have long lead times, with complicated environmental impact assessments
and social acceptance challenges, while bioenergy requires the development of
sustainable feedstock supply chains. Because of these obstacles, many countries
do not include these technologies in their planning documents, despite the system
flexibility benefits they offer.
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VRE share in 2022

The 2022 VRE generation shares of 15 of the 18 Asia-Pacific countries analysed
remained below 10%, indicating they are most likely in Phase 1 or 2 of VRE system
integration classification. At these stages, system integration issues are usually
very limited and installing VRE capacity is relatively easy from a power system
perspective, requiring few integration measures. Thus, low-cost PV and wind
technologies can quickly provide many economic benefits by reducing the overall
cost of power supply, decreasing fuel import dependency, and cutting GHG
emissions. Nevertheless, despite these advantages, 12 of the 15 countries with
low VRE shares plan to increase renewable energy capacity by a factor of only
less than three by 2030, and seven countries by less than two, leaving significant
potential untapped.

One of the conditions preventing faster deployment of renewables in Indonesia,
Thailand, Malaysia and the Philippines is fossil fuel-fired power plant overcapacity.
A potential solution to this challenge is to implement long-term plans to repurpose
conventional power plants, increase their technical and contractual flexibility and
create fair conditions for their accelerated phaseout. As faster displacement of
fossil fuel generation by low-cost renewables could offer these countries many
economic benefits, Indonesia and the Philippines have ambitious plans to
increase their renewable energy capacity by a factor of 3.6-3.7 by 2030. However,
quick policy implementation will be required to achieve a step increase in annual
deployment.

India, which already had the third largest national renewable energy market in
2018-2022, is planning to further increase its installed renewable capacity by a
factor of 2.6 by 2030. However, expanding an already-large market can be a
difficult task with new hurdles to overcome, such as shrinking land availability and
increasingly complex system integration challenges. To tackle these potential
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obstacles, India is already instituting policies to encourage the development of
hybrid renewable power plants; presenting long-term plans for large auction
volumes; and supporting the repowering of existing wind farms in the most suitable
locations.

For Australia, Japan and Viet Nam, announced ambitions indicate slower capacity
growth than in the previous five years. These countries recently added
considerable VRE capacity to their power systems, mainly solar PV, so their focus
has switched largely to system integration and other renewable technologies such
as wind.

United States and Canada

Both the United States and Canada have the ambition to decarbonise their
electricity sectors. While the US NDC outlines a pathway to a carbon pollution-
free electricity sector by 2035, Canada’s Emissions Reduction Plan contains the
federal government’s ambition to attain 90% non-emitting electricity generation by
2030. Together, these countries account for 12% of global greenhouse gas
emissions from power generation and heat production. For them to realise their
decarbonisation ambitions, renewable capacity would reach almost 1 000 GW by
2030, representing 12.6% of total global ambitions.

United States installed capacity by technology 2020-2022, and 2030 ambition
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Given their respective electricity mixes, achieving these goals will require different
approaches for the United States and Canada. In 2022, over 60% of US electricity
was generated from fossil fuels, while in Canada more than 80% of power
generation was derived from non-emitting sources, mainly hydro and nuclear.
While Canada’s hydropower fleet is expected to expand moderately by 2030, the
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amount of new capacity required in each country to achieve decarbonisation
indicates that solar PV and wind power capacity will expand the most.

Federal and state/provincial policies are the primary drivers of both countries’
ambitions. In the United States, the Inflation Reduction Act’'s investment and
production tax credits propel solar PV and wind capacity adoption, and state-level
incentives for distributed solar PV for commercial and residential customers also
encourage solar uptake. In Canada, a federal tax credit for investing in clean
energy technologies, in addition to provincial targets and auctions or tenders held
by governments and utilities, boosts solar PV and wind deployment.

Latin America and the Caribbean

Latin America and the Caribbean region accounted for only 2.8% of global GHG
emissions from power generation and heat production in 2022. With Latin
America’s large hydropower capacity, the share of renewables in its electricity
generation mix has already reached over 60%, the highest percentage of all
regions globally.

Individual country ambitions indicate that the region overall aims to increase its
total renewable energy capacity 39% from the 2022 level, to reach almost
450 GW. Brazil, Chile, Argentina and Mexico account for nearly 80% of the
region’s ambition. Within this share, Brazil accounts for nearly 50% followed by
Mexico and then Chile, which aims to expand its renewable capacity by 2.5 times,
the highest growth factor among these four countries.

Installed renewable capacity in 2022 and ambitions for 2030, by country
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Source: |IEA (2023), 2022 data from Renewables 2023.
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The prominence of hydropower in the region’s electricity mix is central to its
ambitions. For the ten countries that collectively generate nearly 60% of the
region’s electricity, hydro is the primary source of power. In fact, in eight of these
ten countries, hydropower comprises more than half of the electricity generated.
However, most of the countries analysed in this region intend to less than double
their current renewable capacity. Only two aim to increase their renewable
capacity by two to three times, while another three aspire to more than triple it.

Despite its important role, hydropower was often overlooked when these countries
outlined their renewable capacity ambitions, with only two (Brazil and Chile)
highlighting the technology in their plans. Countries highly dependent on
hydropower aim to diversify their electricity mixes with other renewables such as
wind and solar PV to improve electricity security, especially during dry periods.
For instance, Brazil and Chile alone plan to collectively install 30 GW of solar PV
and 17 GW of wind capacity in 2030, accounting for 37% of the region’s ambitions
for new renewable capacity.

Latin America and Caribbean power generation mix (2022) and growth factors for 2030
renewable capacity ambitions
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Among the region’s 23 largest countries, more than half have explicit total installed
capacity plans, but without technology-specific details. Within the region, 16
countries are part of the Renewable Energy for Latin America and the Caribbean
(RELAC) initiative founded during the 2019 UN Climate Action Summit.

The Caribbean region is one of the most vulnerable to climate change
consequences and disasters, even though its contribution to global emissions is
very small. All Caribbean countries mention renewables in their NDCs, with nine
explicitly setting quantitative targets, and the pace of renewable energy capacity
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growth they set for 2030 surpasses the regional average. These countries aim to
more than double their renewable capacity between 2022 and 2030, compared
with a growth factor of 1.4 for the Latin America and Caribbean region overall.

Sub-Saharan Africa

Although sub-Saharan Africa is responsible for less than 2% of global GHG
emissions from the power and heat sectors, it is highly susceptible to climate
change impacts. At the same time, the region has vast renewable energy potential,
which could cost-effectively fuel its economic growth.

Individual country ambitions indicate that sub-Saharan Africa plans to over triple
its renewable energy capacity to over 165 GW by 2030. Historically, hydropower
has provided the vast majority of the region’s renewable energy capacity, but solar
PV and wind will play a larger role owing to their relatively low cost and speed of
deployment. Regional policy ambitions consist primarily of 1) increasing total
installed capacity; 2) expanding electricity access; and/or 3) replacing heavy fuel
oil (HFO) generators with renewable energy installations.

Sub-Saharan Africa renewable capacity ambition by country (left), and by technology

(right)
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Current country ambitions indicate an almost quadrupling of combined PV and
wind capacity, while hydropower would more than double. The increasingly
important role of VRE highlights the declining installation costs of these
technologies and the region’s vast untapped solar PV and wind potential. In
addition to these three technologies, countries in sub-Saharan Africa are among
the few globally that included ambitions for geothermal and CSP capacity. Eritrea,
Ethiopia, Kenya and Tanzania have plans for geothermal capacity, while
Botswana and South Africa aim to expand CSP. If these countries are able to
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implement their technology-specific ambitions, geothermal and CSP capacity in
the region could more than double to nearly 3.5 GW.

Three countries alone (Nigeria, South Africa and Ethiopia) account for nearly 60%
of sub-Saharan Africa’s renewable capacity aims. Nigeria’'s NDC outlines a
conditional 38.2 GW of new renewable capacity, accounting for the largest share
(27%) of the region’s ambition. The country currently has the world’s highest
number of people without access to electricity and one-third of new capacity in
Nigeria’s plans is allocated to off-grid renewables, including mini-grids and solar
home systems, solar streetlights and self-generation systems. The remaining
capacity is divided among hydropower (15.5 GW), utility-scale solar PV (6.5 GW)
and wind (3.2 GW).

South Africa aims to at least double its renewable capacity, encouraged by
declining technology costs and factors such as fleet age and system reliability that
are causing record load-shedding. Meanwhile, Ethiopia accounts for 15% of sub-
Saharan Africa’s renewable capacity ambition. Hydropower is an essential
element in the country’s goal of becoming a regional powerhouse, exporting
electricity to neighbouring countries.

However, access to affordable financing remains a barrier to renewable energy
development in sub-Saharan Africa, despite the pledge of advanced economies
to mobilise USD 100 billion per year for climate financing. As a result, many
countries have two types of targets: unconditional (development without additional
financing) and conditional (requiring additional financing).

Angola, Benin, Céte d’lvoire, Gabon, Rwanda and Senegal have both conditional
and unconditional ambitions, while Niger's and Nigeria’s aims are all conditional.
For Angola, Benin, Coéte d’lvoire, Gabon, Rwanda and Senegal, conditional
renewable capacity ambitions are nearly 70% higher than unconditional ones.
These countries have stated that they require an additional USD 5 billion to reach
their conditional goals.

Although fuel switching is not the primary motivator for renewable energy
expansion in the region, it still plays a key role, as eight countries aim to replace
fossil fuel assets with renewable energy capacity. For example, Angola plans to
supplant 15 MW of diesel-based generation in rural areas with solar PV and
Rwanda is targeting 68 MW of solar PV, while Sudan anticipates that solar PV and
wind power plants will displace 5 056 GWh of fossil fuel-fired generation.
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Sub-Saharan Africa conditional and unconditional renewable capacity ambitions for
selected countries, and investment requirements
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NDCs, Sustainable Development Goals and national plans also emphasise
increasing electrification as part of sub-Saharan Africa’s ambitions for 2030.
Eighteen countries mention increased access to electricity in their plans (written
as quantifiable access targets) and electrification through the development of off-
grid or mini-grid systems, such as solar home systems or solar lighting. Off-grid or
mini-grid installations tend to be powered by solar PV or small hydropower plants;
however, some countries also mention using diesel generators for electrification
or do not identify a primary fuel source for these types of systems.

Eurasia

Eurasia is responsible for 7% of global GHG emissions from power generation
and heat production. Abundant in fossil fuel resources, the region’s share of
renewable energy sources in electricity generation is only 20%, with hydro
accounting for most of it. According to NDCs, national plans, multilateral plans and
other official documents, Eurasia’s renewable capacity ambition for 2030 is to
increase renewable capacity by only 1.3 times, raising it to just above 120 GW.

Eurasia’s plans account for just over 1.5% of global renewable capacity ambition.
Only Azerbaijan and Uzbekistan have explicit goals for total renewable capacity
by 2030 in their respective NDCs, while the majority of other countries have
defined ambitions for solar PV and/or wind only.
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Eurasia installed renewable capacity, historical (2022) and 2030 ambitions, by country
and by technology (right)
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Russia accounts for 71% of Eurasia’s renewable electricity generation and almost
two-thirds of its installed renewable capacity. At COP28, it announced that it would
double its renewable capacity from the current 6 GW to 12 GW by 2030. As this
aim excludes hydropower, Russia’s largest renewable technology, it indicates only
a 10% increase to its renewable capacity and skews the region’s overall ambition.

Outside of Russia, other countries in the region have a combined ambition to
almost double their renewable capacity. While hydropower remains the region’s
dominant renewable energy technology, most countries have also announced
plans to expand their wind and solar PV capacity to benefit from their huge
untapped potential. In fact, Eurasian countries aspire to almost triple their wind
and solar PV capacity from 9 GW to 25 GW in 2030. Uzbekistan’s ambition of 8
GW of wind and PV capacity by 2030 is the strongest, while the Energy
Community countries (Albania, Bosnia and Herzegovina, Kosovo, North
Macedonia, Georgia, Montenegro and Serbia) together account for another third.

Overall, Eurasian countries remain very reliant on fossil fuels which account for
almost two-thirds of the region’s electricity generation. Raising current ambitions,
boosting efficiency and enlarging transmission and distribution networks can help
accelerate clean energy transitions and benefit the region significantly, improving
energy security and diversification while reducing GHG emissions.

Middle East and North Africa

The Middle East and North Africa (MENA) region accounts for less than 8% of
global emissions from power generation and heat production. It aims to realise its
significant untapped renewable energy potential by increasing capacity from less
than 50 GW in 2022 to 200 GW by 2030. Two-thirds of this ambition is
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concentrated in four countries: Saudi Arabia, Egypt, Algeria and Israel®. In total,
the region seeks to raise its installed capacity by a factor of 4.5, the largest regional
growth globally. However, the countries demonstrate stark differences in their
levels of ambition and what drives it.

MENA total installed renewable capacity, 2022, and 2030 ambitions
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Saudi Arabia has the largest 2030 ambition, and one of the highest growth factors
(68), although this is disproportionately higher than those of the other countries
partly because it is starting from a small base. The country had less than 1 GW of
renewable energy capacity installed in 2022 and it aspires to 59 GW by 2030, a
significantly higher aim than it originally set in 2016 (9.3 GW). The increase was
announced in 2019, in conjunction with plans to achieve net zero emissions by
2060. Today, the pipeline of projects under development totals 10 GW contracted
almost entirely through PPAs with IPPs awarded in competitive auctions and
negotiated bilaterally with the utilities.

Algeria’s ambitions are also very high relative to its installed capacity, resulting in
an inflated growth factor. The country seeks to install at least 14 GW of PV and
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5 GW of wind by 2030. However it has not awarded any PPAs with developers
due to the slow procurement of auctions and challenges with their design.

Egypt’s ambition is the second highest in the region, topping 37 GW by 2030. The
country seeks to increase its share of renewables in power generation from 11%
in 2022 to 42% by 2030, set in its National Energy Plan in 2016 and reiterated in
its latest NDC submission (2023). Egypt has the second largest non-hydropower
installed renewable capacity in 2022 after Israel’, which registers the region’s
fourth strongest ambition. Relative to others in the region, both countries have
relatively long track-record in installing renewable capacity using several types of
policies, including competitive auctions, bilateral negotiations with the utility, feed-
in tariffs, and net metering for distributed solar PV.

The remaining MENA countries can be grouped into two categories. The first
covers countries that deploy renewable energy technologies to reduce their
reliance on imported fuel to meet power demand. The United Arab Emirates,
Jordan, Iraq, Tunisia and Kuwait use natural gas imports to meet domestic power
demand, while the main import in Morocco is coal, and in Lebanon, heavy fuel oil.
Reducing their fossil fuel import dependency is the main reason these countries
have already installed renewable energy facilities, amounting to 43% of the
region’s existing non-hydropower capacity. Combined, they wish to increase their
base 2.4 times by 2030 to further reduce import reliance and meet climate goals.
Together these countries account for 17% of the MENA region ambition.

The second category accounts for 9% of the region’s ambition and comes mostly
from countries that produce enough oil and gas to meet their own power demand
needs, and in some cases export it as well. Most of this is from Libya, Qatar, Oman
and Bahrain which produce their own gas to meet domestic power demand and,
combined, they currently have less than 2 GW of renewable capacity installed.
Their ambition is thus to increase their capacity base 4.6 times by 2030. However,
accelerating renewable energy uptake in these countries will be challenging
because of the long-term contracts that are in place with existing fossil fuel fleets;
regulatory obstacles that discourage private sector investment; and a lack of cost-
reflective tariffs in some markets.

Solar PV makes up almost half of the capacity aims for 2030. If all ambitions in
the region are realised, solar PV capacity would increase from 16.5 GW in 2022
to over 90 GW by 2030. Even higher amounts could be achieved if some of the
non-specified capacity in government ambitions is allocated to solar PV. High solar
irradiation levels and increasing competitiveness make solar PV the main
technology choice in the region’s ambitions. Since 2015, prices awarded for utility-
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scale solar PV have plunged 75%, from USD 56/MWh in Jordan’s 2015 tender to
USD 14/MWh in the most recently awarded tender in Abu Dhabi.

Awarded solar PV prices have dropped for several reasons. First, in addition to
global equipment costs falling, the introduction of competitive auctions has helped
attract lower bids. Plus, many projects are large and can take advantage of
economies of scale to achieve cost reductions (in the last ten years, six of the 24
projects were more than 1 GW in size). However, these low prices may not reflect
all the costs developers face and may not be replicable in all countries due to
certain conditions. Access to state-backed financing and favourable land costs
have also contributed to the reductions.

MENA solar PV bids awarded through selected competitive auctions, 2015-2024
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The second largest technology ambition is for wind, also led by Saudi Arabia.
However, Egypt may potentially have high wind aspirations given that it leads the
region in installed base, but it has framed its 2030 ambitions only in terms of
generation and not assigned a specific technology. Hydropower has limited
potential in the region except in Iran, which has most of the existing base, and in
Morocco and Egypt, which envision smaller projects. Four countries have explicitly
set ambitions for CSP and, if all aims are met, CSP capacity could increase to 6
GW by 2030, the second highest regional total globally after Europe. A quarter of
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the ambition was unable to be specified to a technology because government
goals for renewable capacity were not split out by individual technologies,
aggregated with other low-carbon sources, or expressed in terms of generation
shares.
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Chapter 2. Policy priorities to close
the tripling implementation gap

Countries need to raise their ambitions, while
implementation pathways will differ

Current government ambitions are not on track to achieve the tripling of global
renewable capacity by 2030. Many economies will therefore need to consider
expanding their ambitions and deploying more renewable capacity than is
currently covered in their plans.

Fortunately, the new NDC development process gives all nations the opportunity
to explicitly raise their ambitions on renewable capacity deployment by 2030.
Policy pathways to achieve global tripling will differ for each country and depend
on multiple economic, energy and social factors, including:

e economic development

e macroeconomic characteristics

e population density

o electricity demand growth

e untapped renewable energy potential

o currently installed electricity capacity mix

e existing and planned grid infrastructure including interconnections
e share of variable renewable energy (VRE) in the electricity mix

e existing power system flexibility resources to integrate VRE.

We consider several country clusters in this chapter, with groupings based on
similarities in these elements leading to common challenges and opportunities for
renewable capacity deployment.® While we suggest possible policy solutions for
the common challenges economies in each cluster may be facing, our lists of
policy priorities are not exhaustive, and countries may choose to emphasise
different policies depending on their specific circumstances. Nevertheless, two
main challenges arise across all clusters, namely permitting and inadequate
investments in grid infrastructure.
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Policy priority areas for advanced economies

Cluster 1: Economies with ambitious net zero plans
targeting full power sector decarbonisation

Most advanced economies have ambitious plans to achieve net zero emissions
and full power sector decarbonisation in the next decade. Their electricity demand
has been rising only modestly thanks to improved energy efficiency and relatively
slow economic growth, especially in energy-intensive sectors. However,
electrification is the focal point of decarbonisation strategies for all sectors. While
these countries already produce considerable renewable energy, including from
hydro resources (when available) and variable renewables, further acceleration of
renewable energy deployment will depend strongly on shorter permitting wait
times, investments in grid infrastructure, and policies to increase system flexibility
and electrification in the transport, buildings and industry sectors. All G7 countries
are included in this cluster, in addition to several European countries with high
shares of renewables.

Lengthy permitting wait times prevent faster renewable
Challenge .
energy expansion

Possible policy priorities to consider:

Streamline permitting by simplifying rules, procedures and administrative
structures. Reducing permitting wait times can accelerate renewable capacity
deployment and make it easier for countries to achieve their ambitions. Countries
could consider 1)implementing one-stop shops to centralise and co-ordinate
planning, consent-gaining and deliberation with relevant authorities and
stakeholders; 2) clearly defining response deadlines for consent through positive
administrative silence; and 3) digitalising permitting procedures to enable swifter
communication and co-ordination among national and regional authorities, and to
foster transparency.

Ensure adequate numbers and skill level of human resource staff. Having
enough public employees with sufficient training in the relevant skills is a prerequisite
for faster permitting. Countries could consider 1) allocating sufficient staff with
appropriate skills to national and local administrative bodies; and 2) upskilling current
employees for proficiency in new policy approaches and digital tools such as spatial
planning.

Involve local communities. As renewable energy deployment accelerates, local
communities often perceive its burdens (e.g. in terms of land use and visual impacts)
but not necessarily the benefits. Thus, policies to encourage local community
engagement and profit-sharing from renewable energy investments can significantly
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enhance public acceptance of new projects. Early local community engagement,
including in the project-design phase, increases acceptance and reduces the risk of
public opposition. Countries could consider 1) fostering citizens’ financial participation
in renewable energy projects through crowdfunding or by offering investment
opportunities (e.g. dedicated savings accounts to channel household investments);
and 2) introducing policies that encourage the redistribution of revenues from energy
sales to the most affected communities, based on transparent and objective criteria
(e.g. applying a small fee on renewable energy generation to establish a fund to be
used for the wider economic, environmental, social and cultural well-being of the local
community).

Invest in spatial planning to help streamline zoning and permitting. Space
availability and use can be a challenge for further renewable energy expansion in
countries where a large base is already installed and population density is high. These
countries could consider creating a dynamic spatial planning system and collecting
data from different sources among various institutions to identify go-to or no-go areas
for new renewable energy installations.

Visibility over auction volumes is inadequate, and auction
Challenge . . . .
designs are not fitted to the new economic environment
Possible policy priorities to consider:

Provide a long-term schedule of regular auctions tailored to government
ambitions. Well-designed, competitive renewable energy auctions are
considered a successful procurement method to increase wind and solar PV
capacity. Countries could consider announcing a regular schedule reflecting long-
term ambitions and policy goals to help increase investment certainty and enable the
development of local supply chains and skills. Decisions on auction volumes should
also take corporate power purchase agreements (PPAs) activity into account.

Adapt auction designs to the new macroeconomic environment. High interest
rates and elevated prices for raw materials and equipment could reduce the
bankability of renewable energy projects if remuneration schemes do not reflect
these costs. Countries could consider 1) choosing an appropriate ceiling price
based on realistic project costs; 2) finding the right balance between the level of
incentives that would increase the economic attractiveness of projects while
minimising the cost implications for consumers and/or taxpayers; 3) indexing
contract prices to various technology-specific macroeconomic indicators (e.qg.
relevant commodity prices, inflation, and interest rates for different stages of
project development); and 4) closely monitoring challenges to the realisation of
awarded projects, to react in a timely manner and potentially update future auction
volumes.
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Lack of long-term planning leading to inadequate grid
Challenge infrastructure investments that delay new wind and solar PV
plant connections

Possible policy priorities to consider:

Encourage investment in new transmission and distribution infrastructure,
including interconnections. Countries could consider 1) further aligning and
integrating transmission and distribution grid planning and investments with broad
long-term planning processes including renewable energy project development
phases; 2) introducing grid regulation that keeps investments aligned with rapid
changes in electricity demand and supply patterns (i.e. by addressing administrative
barriers, rewarding strong performance and reliability, and spurring innovation); and
3) improving regulatory risk assessments to accelerate the buildout and efficient use
of grid infrastructure.

Modernise regulatory frameworks for grid management and investment.
Current grid regulation in advanced economies usually focuses on minimising
costs in the short term and not on maximising system-wide benefits. This approach
results in underinvestment in infrastructure that is essential for security,
decarbonisation and electrification. Countries could consider adopting regulatory
frameworks that take a holistic and strategic view to drive the deployment of
essential new grid capacity, ensuring that the necessary assets are in place and
are operating efficiently when they are needed.

Greater system flexibility is needed to cost-effectively
Challenge . .
integrate variable renewable energy

Possible policy priorities to consider:

Design and accelerate the implementation of system-friendly support
mechanisms for utility-scale and distributed renewable energy resources.
As VRE shares in power generation mixes increase, remuneration mechanisms
need to reflect the impact of wind and solar PV power plants on the overall system.
Countries could consider 1) implementing generation-based types of
remuneration with long-term contracts that expose generators to market price
signals, giving developers market and system integration incentives and avoiding
“produce-and-forget” ones; 2) rewarding innovative system-friendly solutions by
introducing non-price criteria to select winners of competitive auctions; 3)
removing regulatory and administrative barriers for corporate PPAs to facilitate
VRE market integration; and 4) implementing real-time self-consumption models
and avoiding or phasing out net metering schemes to increase the system
friendliness of residential and commercial solar PV applications.
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Improve price signals for capacity and ancillary services. Remuneration for
these services is often not proportional to the value they provide to the system.
For instance, flexible power generation assets depend heavily on energy sales to
remain profitable. Countries could consider better aligning remuneration with the
value these services provide to the system and enabling price signals to drive
increased provision of these services and improve the system’s operational
flexibility.

Incentivise the development of storage assets. Batteries and other storage
technologies can support the integration of new VRE not only by providing storage
for many hours, but also by improving grid stability and resilience. While targeted
financial support is required to deploy new storage assets, these systems should
also be allowed to capture revenues from all the value streams they provide to the
system. Countries could consider fostering a portfolio of technologies (e.g.
batteries, pumped hydro and other emerging technologies such as thermal
energy-based storage), for instance by focusing on the services being procured
and taking their different construction lead times into account. Additional
regulatory enhancements, such as eliminating double taxation on storage (i.e. on
demand when charging and on supply when discharging) could also help.

Leverage digitalisation to enhance supply and demand-side flexibility
integrating distributed renewable energy and flexibility assets. Using the
appropriate digital equipment makes it possible to identify the optimal placement
of distributed assets and renders them visible to system operators, allowing
operators to monitor and control them in real time. It also reinforces power system
security and reliability and enhances the provision of flexibility. Countries could
consider ensuring that new distributed assets are equipped with digital capabilities
to simplify system planning and operations, reduce costs and maximise the
utilisation of renewable resources. Digital applications could also be used to pair
distributed renewable energy assets with optimised electric end-use technologies,
such as EVs and heat pumps, increasing overall system flexibility by also
integrating demand-response mechanisms and applications.

Incentives to refurbish hydropower plants and repower
Challenge . . . . .
ageing wind power installations are inadequate

Possible policy priorities to consider:

Maximise the flexibility benefits of existing hydropower plants by
incentivising their modernisation. Countries could consider better recognising
the value of established dispatchable renewable energy installations by making it
worthwhile to invest in the refurbishment and modernisation of ageing hydropower
plants. For instance, loan guarantees or long-term revenue certainty could
encourage hydropower modernisation and refurbishment investments. In
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wholesale electricity markets, trading balancing products over shorter timescales
would recompense hydropower’s flexibility services more appropriately.
Hydropower plants could also be awarded additional remuneration for providing
inertia and fast-frequency-response services.

Incentivise the repowering of ageing wind plants. Wind turbine repowering
enables developers to retrofit power plants with more efficient turbines on
established sites by using existing grid connections, land and infrastructure.
Countries could consider 1) introducing leaner, streamlined permitting procedures
for repowered wind plants, especially when the new wind turbines have the same
or even fewer adverse environmental effects than the existing ones; and 2)
implementing dedicated auction segments for repowered wind projects.

Policy priority areas for developing and
emerging economies

Cluster 2: Countries with considerable share of
hydropower and rapidly increasing VRE capacity

These markets have rapidly or moderately growing electricity demand and require
additional power capacity. They are partially or almost fully tapped into their
hydropower resources and have begun to develop large-scale VRE and support
distributed generation. Countries in this cluster have fully transitioned to wholesale
markets or are at least partially there (i.e. they have regional pilot programmes or
low liquidity in wholesale markets). In these markets, flexibility issues emerge
progressively but the system is usually able to cope with them through minor
operational modifications. However, rapidly rising VRE generation will increasingly
affect system operations.

Elevated financing costs and project risks hamper renewable
Challenge .
energy expansion

Possible policy priorities to consider:

Continue to provide long-term policy visibility. Countries could continue
developing their renewable energy market with competitive procurement programmes
linked to clear long-term strategies and schedules, and they should avoid retroactive
policy changes and stop-and-go measures at all times. This would help reduce risks
by strengthening investor confidence, while also providing visibility for future grid
investments.

Continue to strengthen the financial health of the main power purchasing
entities. The financial health of state-owned enterprises, especially utilities, is
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crucial to reduce renewable energy financing costs. Countries could consider
putting public offtakers of renewable power on a firmer financial footing to increase
project bankability. They could also consider creating creditworthy intermediaries
to reduce revenue-related risks.

Unlock corporate PPA potential. Countries could consider removing regulatory
barriers to further foster renewable energy deployment through corporate PPAs as an
alternative to government-led deployment. Additionally, they could institute a reliable
and transparent certification mechanism for renewable electricity.

Rapidly increasing VRE penetration creates subnational
Challenge . .
system integration challenges

Possible policy priorities to consider:

Incentivise power system flexibility. Countries could consider introducing
appropriate regulations, market rules and technical standards to increase power
system flexibility and prepare the grid for greater VRE penetration. Policy
measures should cover system operation protocols, demand-response
mechanisms and storage.

Introduce system-friendly VRE incentives. Countries could consider adapting
solar PV and wind auctions to incorporate and reward solutions that improve
system flexibility, including frequency regulation, storage and demand-response
instruments, or introduce locational (price) signals in auctions. Hybrid renewable
energy and storage auctions could be implemented, particularly in specific
locations where transmission constraints have already emerged, especially
because of higher solar PV generation. Gradually exposing renewable energy
generators to market price signals could facilitate their integration.

Plan to increase transmission and distribution capacity, including
interconnections. In addition to enacting policies to encourage grid investment,
countries could consider preparing tenders to allocate transmission lines around
“green” corridors.

Cluster 3: Markets with ambitious long-term
decarbonisation goals and current fossil fuel
overcapacity

Many emerging economies in this cluster have pledged to achieve net zero
emissions in the long term and introduced ambitious power sector decarbonisation
goals. These countries usually have single-buyer electricity markets with plans for
wholesale market liberalisation. Hydropower (or geothermal, depending on
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resource potential) accounts for most of their renewable energy portfolio, with
limited growth in other renewable energy technologies.

However, these economies already have large-scale fossil fuel capacity in place
and have signed long-term “take-or-pay” contracts to meet growing energy
demand. This established fossil fuel fleet, along with plants that have already been
financed and are under construction, thus leaves only limited space to develop
new renewable electricity power plants. Countries in this cluster include Indonesia,
Thailand, the Philippines, Malaysia, Egypt among others.

It is costly for utilities to displace young fossil fuel-fired
Challenge power fleets — established on long-term contracts with take-
or-pay clauses — with new renewables

Possible policy priorities to consider:

Accelerate the phasedown and repurposing of fossil fuel-fired plants.
Countries could consider 1) creating a long-term plan for power system
development, including early retirements, repurposing for flexibility and fuel
switching; 2) introducing a market for flexibility services and adequate revenue
streams for repurposed plants; 3) providing concessional financing and grants for
early retirement and repurposing.

Renegotiate inflexible PPA and fuel supply contracts. Countries could
consider creating a comprehensive legal, policy, regulatory and financing solution
to enable PPA and fuel supply contracts renegotiation. They could also offer new
transition-aligned revenue streams for fossil fuel-fired power plants, encouraging
flexibility, providing firm capacity and creating market space for new renewable
energy installations.

Further electrify heat and transport end uses to displace fossil fuels while
absorbing additional renewable energy supplies. Countries could consider
1) incentivising the electrification of low-temperature industrial processes by
fostering the use of industrial heat pumps and electric steam boilers, as well as
electromagnetic heating; 2) encouraging the use of electric motors in industry;
3) supporting the shift to electric cooking; and 4) fostering the deployment of
electric public transport.

Ensure that policies to transition away from fossil fuel-fired power are
people-centred and just. Schemes to retire existing fossil fuel (especially coal-
based) capacity early should 1)include policies that support workers and
communities through direct payments and compensation, and that allocate funds
for retraining/education in new skills; and 2) support economic diversification
through coal decommissioning/retrofits, clean-energy projects and opportunities
in non-energy industries.
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Renewable energy technology costs exceed international
Challenge . i
benchmarks, making them less competitive
Possible policy priorities to consider:

Enable renewable energy installations to be more cost-competitive with
fossil fuel-fired plants. Countries could consider 1) introducing policies that
derisk initial exploration and development costs for hydropower and geothermal
projects and streamline permitting for all renewable energy installations; 2)
reducing or removing fossil fuel subsidies (direct and indirect) with accompanying
compensation measures to protect vulnerable consumers.

Provide long-term VRE market visibility and policy certainty Countries could
consider 1) increasing the bankability of renewable energy projects by
implementing internationally accepted PPA contract standards; 2) fairly sharing
risks between generators and energy buyers; and 3) introducing large-scale,
competitive long-term policy support for renewable energy.

Create a legal framework for timely and cost-effective project development.
Countries could consider 1) fostering stakeholder consultations and participation;
2) introducing fixed timelines for approvals and clear legal procedures to limit the
risk of delays and related cost overruns; and 3) ensuring the availability of low-
cost equipment (especially for solar PV) by co-ordinating trade restrictions with
local manufacturing capabilities.

Ensure that the legal framework lays out renewable energy curtailment
rules. Countries could consider 1) increasing data transparency for economic and
technical curtailment by improving the regulatory framework; 2) setting clear and
fair curtailment rules based on electricity security; and 3) advancing towards an
economic dispatch of the power system to ensure that renewables can also
contribute. In cases where economic dispatch is not implemented, support
participation of VRE in the system by measures such as a minimum full load hour
guarantee, with clear timelines for phasing out as VRE capacity further expands.

Cluster 4: Nascent markets with high potential and
strong ambitions

Having high VRE resource potential, many developing economies could use this
potential and deploy renewable technologies to meet rising power demand cost-
effectively as access to electricity and energy services expands. However, many
of these countries usually have elevated macroeconomic risks, restricted budgets,
limited experience with renewable energy, weak grid infrastructure, and vertically
integrated or single-buyer electricity markets.
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Starting from a very small capacity base, many developing countries have
introduced high ambitions to meet their growing energy needs primarily with
renewable electricity technologies because the generation costs are generally
lower than for fossil fuel alternatives. Moreover, in many of these countries, the
unexploited potential of renewables is huge. This cluster includes low-income
developing countries with minimal renewable energy penetration in Africa, Asia
and the MENA region.

Weak/slow grid infrastructure expansion limits electricity
Challenge .
access and services

Possible policy priorities to consider:

Deploy off-grid and mini-grid renewable energy solutions in coordination
with grid expansion plans. In many developing countries in this cluster,
generation costs for PV-plus-battery systems are lower than for diesel generators.
Countries could therefore consider 1) removing barriers to off-grid applications
and mini-grid systems to improve electricity access for consumers in areas where
grid extension is not cost-effective; and 2) incentivising individuals and private
sector to build and operate renewable energy projects, gaining skills and
experience. Concessional financing (potentially in the form of microcredits) could
further spur deployment, potentially stimulating the participation of national capital
in the sector (likely through credit lines for SMEs).

Develop untapped hydropower potential. Incorporating new, large-scale wind
and solar PV capacity into an already-weak grid can be challenging, but, where
available, hydropower projects (both small and large) can cost-effectively increase
electricity access and provide dispatchable electricity generation. While large
hydropower projects require simultaneous grid development to connect the plant,
expanding the electricity infrastructure, small projects either on- or off-grid can also
boost electricity access rapidly. Countries could consider 1) establishing necessary
governance and institutional structures to ensure sustainable project development,
taking into account the long-term availability of water and its multiple uses for flood
management, irrigation and drinking; and 2) increasing access to concessional
financing and introducing business models such as public-private partnerships with a
balanced risk allocation through project finance structures, to allocate risks to the
appropriate stakeholders (see the next challenge for more detailed policy priorities).
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High financing costs reduce renewable energy project
Challenge -
bankability

Possible policy priorities to consider:

Introduce a long-term vision and implementation plan. Countries could
consider 1) providing clear visibility over procurement plans and project pipelines
to create positive investment signals; and 2) introducing policies and regulations
to ensure timely implementation to reduce project risks and attract low-cost
financing.

Reduce price, inflation and exchange-rate risks. Countries could consider
1) introducing standard long-term public purchase contracts with guaranteed
offtake to reduce the price risk for developers and help attract international private
and concessional financing; and 2)implementing additional contract design
elements, i.e. price indexation to account for inflation and exchange-rate risks. For
instance, initial contracts could be at least partially denominated in USD or EUR
to reduce revenue risks for developers.

Support projects in the predevelopment phase. Governments can do this by
reducing project development and exploration risks for large-scale hydropower or
geothermal plants, or by defining suitable ready-to-develop areas for initial wind
and solar PV expansion before competitive procurements are organised. For
competitive auctions, countries could consider conducting resource assessments
and obtaining all necessary permits and/or land rights on behalf of winning bidders
while ensuring grid access for the renewable energy project. In addition to
reducing bidder risks significantly, auction site predevelopment creates expertise
and strengthens institutional capacities within the government.

Reduce offtaker risk while ensuring affordability for consumers. Countries
could improve the offtakers’ financial health by reducing losses, improving
collection rates and having a progressive pathway towards cost-reflective tariffs
as socio-economic development increases. Moreover, countries could consider
introducing or expanding credit enhancement mechanisms. Covering non-
payment delays is essential to strengthen a sector in which state-owned
enterprises (SOEs) with generally low creditworthiness are the main counterpart
in PPAs with private investors. Additionally, governments could introduce ceiling
prices for competitive auctions to safeguard against excessive financial burden for
offtakers. At the same time, derisking and support policies need to be designed
carefully to limit short, medium- and long-term impacts on household budgets.
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