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This presentation has been prepared by Rystad Energy (the “Company”). All materials, content and forms contained in this report are the intellectual property of the Company and may not be 
copied, reproduced, distributed or displayed without the Company’s permission to do so. The information contained in this document is based on the Company’s global energy databases and tools, 
public information, industry reports, and other general research and knowledge held by the Company. The Company does not warrant, either expressly or implied, the accuracy, completeness or 
timeliness of the information contained in this report. The document is subject to revisions. The Company disclaims any responsibility for content error. The Company is not responsible for any 
actions taken by the “Recipient” or any third-party based on information contained in this document. 

This presentation may contain “forward-looking information”, including “future oriented financial information” and “financial outlook”, under applicable securities laws (collectively referred to 
herein as forward-looking statements). Forward-looking statements include, but are not limited to, (i) projected financial performance of the Recipient or other organizations; (ii) the expected 
development of the Recipient’s or other organizations’ business, projects and joint ventures; (iii) execution of the Recipient’s or other organizations’ vision and growth strategy, including future 
M&A activity and global growth; (iv) sources and availability of third-party financing for the Recipient’s or other organizations’ projects; (v) completion of the Recipient’s or other organizations’ 
projects that are currently underway, under development or otherwise under consideration; (vi) renewal of the Recipient’s or other organizations’ current customer, supplier and other material 
agreements; and (vii) future liquidity, working capital, and capital requirements. Forward-looking statements are provided to allow stakeholders the opportunity to understand the Company’s 
beliefs and opinions in respect of the future so that they may use such beliefs and opinions as a factor in their assessment, e.g. when evaluating an investment.

These statements are not guarantees of future performance and undue reliance should not be placed on them. Such forward-looking statements necessarily involve known and unknown risks and 
uncertainties, which may cause actual performance and financial results in future periods to differ materially from any projections of future performance or result expressed or implied by such 
forward-looking statements. All forward-looking statements are subject to a number of uncertainties, risks and other sources of influence, many of which are outside the control of the Company 
and cannot be predicted with any degree of accuracy. In light of the significant uncertainties inherent in such forward-looking statements made in this presentation, the inclusion of such 
statements should not be regarded as a representation by the Company or any other person that the forward-looking statements will be achieved. 

The Company undertakes no obligation to update forward-looking statements if circumstances change, except as required by applicable securities laws. The reader is cautioned not to place undue 
reliance on forward-looking statements.

Under no circumstances shall the Company, or its affiliates, be liable for any indirect, incidental, consequential, special or exemplary damages arising out of or in connection with access to the 
information contained in this presentation, whether or not the damages were foreseeable and whether or not the Company was advised of the possibility of such damages.

© Rystad Energy. All Rights Reserved.

Disclaimer
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Norfund’s experience and knowledge could secure highly competitive projects, which would achieve 
50 mt of annual avoided emissions with investments of 1.07 BUSD (11.2 mrd. NOK)

1) Exchange rate assumed to 10.5 NOK/USD
Source: Rystad Energy research and analysis

                                       
                                      
                                     
                                 
                                  
                             

                                      
                                      
                                      
                                     

                        

                                
                                

                                   
                                   
                                         

         

                                
                                  

                       
                                 

                                    
                            

  ive countries have been selected based on their  t with the Norfund s strategy and mandate, which is to maximize emissions avoidance in
countries where its investments can be addi onal. The speci c selec on criteria were  ) current genera on from fossil based sources,  ) forecast
renewable growth, and  ) access to capital, leading to the selec on of  ndonesia,  outh Africa,  ietnam,  ndia, and the  hilippines.

  ndia has the highest renewable outlook, with renewable growth amoun ng to        between      and     .  owever, all selected countries
are expected to add          by     . This is expected to come from a high share of solar    as all are located in the solar belt with high capacity
factors and a high degree of predictability.

 Three por olios have been selected based on di ering risk pro le related to geographical and technology risk exposure.  or olio A allows for    
geographical investment exposure per country within the forecast growth of renewables, while por olio   is less risky with a geographical
investment exposure of    .  or olio C introduces new technologies compared to Norfund s current technology selec on such as o shore wind.
These technologies currently yields a low amount of avoided emissions per invested amount, but could provide more value in the long run.

  nput parameters, including cost and capacity factors, are based on Rystad Energy in house data covering data on exis ng projects in the selected
countries.  or olio A has also been tested with input data based on Norfund achieved cost and capacity factors.

  or olio A yields the lowest investment cost per avoided emissions with investments in solar in  outh Africa,  ndia and  ndonesia. These three
countries have a signi cant amount of emission intensive coal in the power mix in     , leading to the highest emission factors.  urtmore, while
solar in  ndia has the lowest capex cost, the high capacity factors of solar in  outh Africa and  ndonesia reduces the overall  C E.

 Reaching    million tonnes of annual avoided C   emissions from the new investments in      re uires investments of  .        (  .  mrd.
N  ) based on minimizing cost per avoided emissions, which is achieved in  or olio A.

 Norfund have been able to achieve lower project capex than the averages reported by Rystad Energy. This includes for  ndian solar   , where
Norfund has in      a ained a capex around  .         , compared to Rystad s observed average evel of   .         .

  or olio A.  assumes that Norfund will con nue to secure highly compe  ve projects in     , leveraging its exper se in selected countries and
technologies, in line with its strategic objec ves. The por olio uses Norfund achieved cost data and other project speci c inputs to evaluate the
re uired investments in     . To achieve the target of    million tonnes of annual avoided C   emissions by     , the re uired investments are
es mated to be  .   billion     (  .  billion N  ).
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Rystad Energy has established an investment model to estimate investments required in 2030 to 
reach 50 mt of annually avoided CO2 emissions

Sources: Rystad Energy research and analysis

Rystad work

    C                  F   ’  2030 investments can contribute to 50 mt of avoided CO2 emissions annually
- matching       ’                  

It is possible to scale the Climate Investment Fund towards 2030 with the target 
for 2030 investments alone to contribute to 50 mt of annual avoided CO2 
emissions to the portfolio. The investments can be counted as part of Norway's 
climate finance and must be in line with Norfund’s Climate Investment Fund 
criteria described below.

1) Climate impact – The investments must contribute to reduced or avoided 
emissions, either directly or indirectly. 

2) Additionality – The investments must be additional and only include projects 
that would not have been realized without Norfund’s participation and where 
Norfund can be catalytic and add value through expertise and influence.

3) Feasibility – Norfund must be able to efficiently invest its capital given external 
and internal constraints.

The projects shall be profitable, and any revenue shall be reinvested. Norfund’s 
participation shall not exceed 35%. 

Rystad Energy has conducted an analysis to determine the investments required to 
reach 50 mt annually avoided CO2 emissions from investments carried out in 
2030. The target of the analysis was to establish portfolios that minimize required 
investments to reach 50 mt CO2 avoidance in line with the Norfund mandate and 
strategy. The required investments were determined with two different datasets: 

1) Rystad Energy country-specific renewable project data: Cost and other 
project parameters for 2030 are established based on historical project data 
from Rystad Energy research forecasted using NREL capex reduction rates and 
capacity factor improvements per technology. 

2) Norfund achieved results: Cost and other project parameters are based on 
historical Norfund achieved results that are forecasted to 2030 based on NREL 
capex reduction rates and capacity factor improvements per technology. 
Norfund’s strategy is to utilize its experience and knowledge within the 
relevant countries and technologies to ensure highly competitive projects, e.g. 
selecting low-cost technologies that are also able to achieve high capacity 
factors.
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Annual avoided emissions from
2024-2029 investments

2030 portfolio accumulated
annual avoided emissions

The 2030 investments alone will add 50 mt avoided emissions annually to the Climate Investment 
 und’s portfolio

Total avoided emissions achieved from the Climate  nvestment  und’s portfolio will be much higher accumulated and can be established by summarizing the annual avoided emissions over the project’s lifetime.
Sources: Rystad Energy research and analysis

Annual investments required to reach 50 mt avoided emissions (conceptual)
MUSD

Annual avoided CO2 emissions from Norfund 2030 portfolio
Million tonnes

2024 2025 2026 2027 2028 2029 2030

50 mt

Annual new required financing

Exit

Repayments

Annual avoided emissions 
from 2030 investments

140 mt

190 mt

It is possible to scale the Climate Investment Fund towards 
2030 to reach target of adding 50 mt of annual avoided 
emissions to portfolio with 2030 investments.

Repayments from debt and project exits will increase as the 
Climate  nvestment  und’s portfolio grows and contribute to 

reduced required external financing to reach target. 

Required annual external 
financing after repayments from 

debt and exits to add projects 
contributing with 50 mt annual 
avoided emissions to portfolio
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Portfolio selection: Reach 50 mt annual avoided CO2 emissions by minimizing investments per tonne CO2 avoided

Portfolio A reaches emission target with 1.82 BUSD and could reach 1.07 BUSD with Norfund costs

1) Limitation does not apply to India as renewable growth projection from 2024-2030 is much higher than the other countries with 480 GW of expected new capacity, compared to 30-40 GW in South Africa, Indonesia, Vietnam and Philippines.
2) Assuming 8% equity and 8% debt participation, and that exits and debt repayments from existing portfolio will contribute to revenue and reduce the need for external financing. Source: Rystad Energy research and analysis
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acheive project data
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Portfolio selection: Reach 50 mt annual avoided CO2 emissions by minimizing investments per tonne CO2 avoided

Increased exposure to additional technologies results in highest required investments of 2.36 BUSD

1) Limitation does not apply to India as renewable growth projection from 2024-2030 is much higher than the other countries with 480 GW of expected new capacity, compared to 30-40 GW in South Africa, Indonesia, Vietnam and Philippines 
2) Assuming 8% equity and 8% debt participation, and that exits and debt repayments from existing portfolio will contribute to revenue and reduce the need for external financing. Source: Rystad Energy research and analysis
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         C illustrates how to minimize
     investments needed to reach   
mt avoided C   emissions with
country exposure limited to maximum
    and minimum     exposure to
new technologies, o shore wind and
solar   hydrogen
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Source: Rystad Energy research and analysis, PowerCube, Worldbank, UNCTAD

Climate and additionality impact determine the final selection of five target countries

Country selection to reach 50 mt in CO2 emissions
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Selection criteria 
applied to go 
from 20 to 5 
countries
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5 countries are selected due to significant fossil generation and large renewable growth projections

1) Only ODA countries included, 2) Only countries that included fossil fuels in their energy mix in 2023 are included and here measured in TWh. This list includes the top 20 largest producer, 3) Average of 1-20 ranking of the selected 
parameters, 4) Foreign Direct Investment/GDP, 5) Source Worldbank current US$ in BUSD Source: Rystad Energy research and analysis, PowerCube, Worldbank, UNCTAD
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1) Foreign investment is based on 2022 numbers from UNCTAD and GDP is based on 2022 numbers from WorldBank, 2) Others include bioenergy, solar pv, onshore wind, liquids
Source: Rystad Energy research and analysis; Rystad Energy PowerCube; WorldBank

Current situation in Indonesia 

Indonesia's power mix is fossil driven
with coal and gas being the largest

Low renewable share and FDI/GDP ratio 
is on the global average

1 3

Indonesia's power sector has increased coal and gas capacity over the past five years. There is significant potential to further expand 
renewable energy capacity in the country.

Power generation Indonesia in 2023
TWh

Primary drives for selecting the country 

Installed capacity has increased the last 5
years, but no growth in renewables 

Installed capacity Indonesia 2018-2023 
GW

Low renewable energy share in the power mix 
and (FDI)/GDP at 1.8%1 indicates a need for 
more foreign investments
• Indonesia's FDI to GDP ratio has been slightly 

above the global average of 1.8% Indicating it is 
attracting foreign investment, but there is still a 
substantial need for more.

• Strategic opportunities: Indonesia offers 
substantial growth opportunities. Its lack of 
renewable energy in the power mix, combined 
with its expanding economy and significant 
potential for renewable energy investments, will 
drive a substantial increase in energy demand and 
investment opportunities.

2
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100

2018 2019 2020 2021 2022 2023

Coal 

Gas

Liquids

Indonesia 

Indonesia's power mix is dominated by coal and gas, and has had limited renewable growth

344 TWh
Coal 62%

Gas 19%

Geothermal, 6%

Hydro 8%

Hydro

Others2 5%

Geothermal

Others2 
86 GW
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Renewable generation – 40% RES

Government target – 44% RES
  

Solar Rystad – 17 GW

Government target solar – 5 GW

Source: Rystad Energy research and analysis; Rystad Energy PowerCube

Total installed power capacity per source, 2020-2030
GW

Indonesia

Indonesia is expected to add 51 GW over the next 6 years – Coal capacity anticipated to increase 

51 GW growth in 
installed capacity

• A significant increase in 
coal capacity is expected 
towards 2030, solar is 
also expected to growth 
significantly 

Coal 

Gas

Hydro

Geothermal

Others2 

Solar

RES share and installed capacity in 2030History Forecast
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Source: Rystad Energy research and analysis
1. Others include gas, hydro, nuclear, bioenergy, pumped storage, battery, hydrogen, storage and solar thermal 

Current situation in South Africa

C                                      ’  
power generation

                                   ’ 
energy sector remain low1 3

South Africa's power sector is currently dependent on old coal plants with frequent breakdowns – installing low-cost renewable energy 
sources such as solar and onshore wind can increase the reliability of the power supply

Power generation South Africa in 2023
TWh

Primary drives for selecting the country 

Installed capacity has increased last 5
years, with coal and solar driving growth

Installed capacity South Africa 2018-2023 
GW

South Africa has in recent years realized the 
need for foreign investment
• The Electricity Regulation Act 2021: Allowed 

smaller producers to sell up to 100MW without 
license.  n      the private sector’s regulations 
got lifted to promote private investments but 
has yet to realize significant investments due to 
unclear terms of investments and political 
stances.  

•       ’                 : South Africa offers 
substantial growth opportunities.  t is Africa’s 
largest economy, although their energy sector is 
failing to provide good accessibility to foster 
continued growth. 

2
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South Africa

Reliance on old coal plants leads to frequent breakdowns and unreliable power generation

196.4 TWh

Coal 80%

Solar 6%

Coal is the major driver 
for the power mix

Liquids 1%

Onshore 
wind 7%

Others 6%1 65GW

Coal

Liquids

Solar PV
Onshore wind

Others1
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Total power – 94 GW 

Governmental Target – 89 GW
  

Solar Rystad – 24 GW

Governmental Solar – 6 GW

1. Others include gas, hydro, nuclear, bioenergy, pumped storage, battery, hydrogen, storage and solar thermal 
Source: Rystad Energy research and analysis; Rystad Energy Power Cube; Integrated Resource Plan 2023

Total installed power capacity per source
GW

South Africa

South Africa will add 28 GW of power capacity over the next 6 years whereof 28 GW arerenewables

28 GW growth in 
installed capacity

• The 5.4% CAGR for installed 
capacity growth is mainly due 
to growth in solar and 
onshore wind.

History Forecast

Coal

Liquids

Solar PV

Onshore wind

Others1

Installed capacity in 2030
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Source: Rystad Energy research and analysis

Overview of technological opportunities in South Africa

South Africa

Strong potential for solar in South Africa due to high capacity factor, and fast-track of projects 
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1) Foreign investment is based on 2022 numbers from UNCTAD and GDP is based on 2022 numbers from WorldBank
Source: Rystad Energy research and analysis; Rystad Energy PowerCube; WorldBank

Current situation in Vietnam

Vietnam's energy mix is primarily driven 
by coal and gas

FDI/GDP ratio is below the global 
average, indicating investment potential 

1 3

Vietnam's power sector is evolving with increased solar and wind capacity, a coal-dominant energy mix  - significant growth potential and 
need for more foreign investments to decarbonize the power mix

Power generation Vietnam in 2023
TWh

Primary drives for selecting the country 

Installed capacity has increased the last 5
years, with solar driving the growth

Installed capacity Vietnam 2018-2023 
GW

Foreign Direct Investment (FDI)/GDP level at 
4.4%1 does not cover the need to renewable 
target.

• The renewable share is increasing fast: The 
installed capacity almost doubled the past 5 
years, with renewables being the main driver of 
that growth with 26 GW increase.  

• High potential for wind: Both onshore and 
offshore wind is expected to increase 
substantially in their power mix.

2
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Vietnam

Renewable on the rise in Vietnam with 26 GW new capacity added the past 5 years

316 TWh

Coal 50%

Gas 11%

Solar 6%

Hydro 27%

Onshore 
wind 3% Other

Others 2%

80 GW
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Renewable share – 55% RES

Government target – 39% RES
  

Solar Rystad – 35 GW

Government target solar – 21 GW

1) Others include liquids, battery, bioenergy, pumped storage and hydrogen
Source: Rystad Energy research and analysis; Rystad Energy PowerCube

Total installed power capacity per source
GW

Vietnam

Vietnam expected to add 76 GW of energy over the next 6 years with solar and wind as 

76 GW growth in 
installed capacityHistory Forecast

Coal 

Gas

Hydro

Onshore

Others1 

Solar

Offshore

RES share and installed capacity in 2030
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1) Foreign investment is based on 2022 numbers from UNCTAD and GDP is based on 2022 numbers from WorldBank
Source: Rystad Energy research and analysis; Rystad Energy PowerCube; WorldBank

Current situation in India

India's energy mix is primarily driven by
coal

FDI/GDP ratio is below the global 
average, indicating investment potential 

1 3

India's power sector is dominated by coal, but with significant growth in energy demand and investments expected going forward

Power generation India in 2023
TWh

Primary drives for selecting the country 

Installed capacity has increased the last 5
years, with solar driving the growth

Installed capacity India 2018-2023 
GW

Foreign direct investment (FDI)/GDP at 1.4%1 
indicates a need for more foreign investments
• India's FDI to GDP ratio has been consistently 

below the global average: Ratio of 1.4% 
indicating it is not attracting as much foreign 
investment relative to its economic size 
compared to other countries 

• Scale of demand: India offers substantial growth 
opportunities in a growing economy. Its large 
and young population, burgeoning middle class, 
and expanding digital economy will drive a 
significant increase in energy demand at a scale 
not found in the other selected countries.
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India

 ndia’s power mix is dominated by coal, but solar capacity has grown significantly in recent years

2050 TWh

Coal 75%

Gas 2%

Solar 5%

Hydro 8%

Onshore 
wind 5%

Other
Other 5%



18

• Increasing power demand India 
is expected to lead to a doubling 
in the installed power capacity 
by 2030.

• A marginal increase in coal 
capacity is expected towards 
2029, but the large growth is 
mainly driven by renewable 
energy sources. 

Total Renewable energy – 671 GW

Government target – 500 GW
  

Solar Rystad – 405 GW

Government target solar – 280 GW

Source: Rystad Energy research and analysis; Rystad Energy PowerCube 

Total installed power capacity per source
GW

India

India expected to add 507 GW of energy over the next 6 years, with 481 GW from renewables
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507 GW growth in 
installed capacity

History Forecast
Installed capacity in 2030
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 There are currently     projects
in the pipeline in  ndia, which are
either opera ng, under construc on,
in applica on, or approved.

 Among these, the vast majority are projects between    
and       , with    projects falling in this range.

 This indicates that the typical solar project in  ndia is
approximately       .

  ndia has a robust pipeline of ba ery energy storage
system projects, with more than    projects in various
stages of development. These include   opera ng
projects,   under construc on,   in the  nancial close
stage,   approved, and   in the applica on phase.

  ey players like  reenko, ReNew  ower, and Tata  ower
are prominent, primarily using lithium ba eries and grid
connec on

Overview of projects in India 

India

Typical project for solar and onshore wind is 200 MW - offshore wind in India is still in its infancy    

  nshore wind power is driven by
three larges developers, reNew power,
 reenko and Adani.

  ndia has around    wind projects in various stages of
development, including opera onal, under construc on,
in applica on, or approved.

 The majority of these projects are between     and    
  , sugges ng that the average wind project size in  ndia
is around       .

  ndia aims to achieve       of installed o shore wind
capacity by     .

 The government intends to auc on around       of
o shore wind capacity by     

  owever, there are currently no projects under
development.

Onshore wind 

Announced projects
MW

Solar
300-500, 25%

50-100, 21%

100-200, 46%

>500, 8%

Announced projects1

MW

Offshore wind

Battery 

~200

300-500, 25%
50-100, 21%

100-200, 46%

>500, 8%

~90

1) Projects under 50 MW are not considered in these projections since they are not relevant for Norfund
Source: Rystad Energy research and analysis
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Source: Rystad Energy research and analysis

Current situation in the Philippines

Philippines's energy mix is coal dominant
Economic growth and high electricity 
prices drives need for renewables 

1 3

Philippines’ power sector is dominated heavily by coal and gas – expected economic growth and increase in power consumption drives need 
for low-cost renewables in their power mix

Power generation Philippines in 2023
TWh

Primary drives for country selection

Installed capacity has increased last 5
years, with solar and coal driving growth

Installed capacity Philippines 2018-2023 
GW

Expected economic growth  and high electricity 
prices drives need for renewable energy sources

• Low energy use per capita: Growth in renewable 
capacity is backed by an expected increase in 
power consumption by 2030 as a result of 
economic growth. The current consumption per 
capita is at 5192 kWh/capita. This is more than 
half of what neighboring country Vietnam use, 
with 13 744 kWh/capita.

• High electricity prices: The Philippines currently 
pay one of the highest energy prices in Asia, the 
opportunity space for low-cost renewables

2

Philippines

High electricity prices and expected growth in energy usage creates organic growth towards 2030

119 TWh

62%14%

8%

9%

30 GW

Coal

Liquids

Solar PV

Others1

Gas

Hydro

Coal

Liquids 3%

Solar PV 2%
Others1 2%

Gas

Hydro

Geothermal
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Renewable Generation –  50%

Renewable Generation – 35%
  

Solar Rystad – 23 GW

Solar Target – 20 GW

1) Others include nuclear, bioenergy, pumped storage, battery, hydrogen, storage and solar thermal  
Source: Rystad Energy research and analysis; Rystad Energy Power Cube; NREP 2020-2040

Total installed power capacity per source
GW

Philippines

The Philippines will add 45 GW of energy over the next 6 years, mainly attributed to renewables
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45 GW installed 
capacity total growth 

• The 14% CAGR for installed 
capacity growth is mainly 
due to growth in 
renewables.

History Forecast 75 GW
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Gas

Hydro

RES share and installed capacity in 2030
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Source: Rystad Energy research and analysis

Overview of technological opportunities in Philippines

Philippines

Large renewable growth coupled with clear grid plans offer opportunities for foreign investment
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Rystad Energy combined margin emission factor (CM EF) forecast (for variable renewable energy)
gCO2/kWh

Highest potential for emission reduction in South Africa, with India and Indonesia next on the list

Sources: Rystad Energy research and analysis; Rystad Energy PowerCube; UNFCCC
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  enera on from fossil sources expected to account for more than
    un l     

  enera on from coal is domina ng the power mix and is expected
to remain at stable levels un l     , before it is expected to decline.

  econd largest grid emission factor un l      driven by stable levels
of power genera on from coal.

  ndia is expected to reach     share of genera on from renewables
in     , leading to decreasning grid emission factor towards     .

 Coal and gas is domina ng the power genera on and is expected to
remain stable un l     

  ncreased capacity from coal going forward which a ects the  uild
 argin and leads to  ndonesia surpassing  ndia s combined margin
emission factor in     

  arge share of power genera on from gas and li uids, in addi on to
coal. This drives the emission factor down compared to the other
countries as gas and li uids have lower emission intensity and
genera on from these sources is assumed to be displaced before
coal due to the higher marginal cost

  ietnam reaches     genera on from renewable sources in     ,
leading to a rapid decrease in emission factor as renewables enter
the marginal

  n addi on,  ietnam is expected to increase its gas capacity towards
    .

 

 

 

 

 

2030 emission 
factors
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1) Assume exit and debt repayments from existing portfolios can be used, hence reducing the need for external financing.  
Source: Rystad Energy research and analysis; Rystad Energy PowerCube 

Difference in required external financing for Portfolio A and A.2 with Norfund input parameters1

BUSD

 ndia  ndonesia or olio A  outh Africa  or olio A. 

 .  

 .  

 .  

 .   .  

Capex effect

Capacity factor effect

Norfund’s capacity factors and capex estimates could lower the required external financing

If Norfund continues to secure highly competitive projects with lower 
project costs according to its strategy, the required external financing 

could be reduced to 1.07 BUSD 
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