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T R A N S F O R M A

Introduction

How can Latin American countries 
contribute to the global target 
established in the Global Stock-

take, of tripling renewable energy 
capacity and doubling the average 

-
vement?

The feasibility of tripling renewable energy 
capacity depends on the country’s current 
electricity mix. For three out of the four 
countries assessed in our study—Colombia, 
Brazil, and Chile—where renewables 

electricity mix, it is unnecessary to literally 
triple the 2022 installed renewable capacity 
by 2030 (as the baseline year of the global 
target). Achieving such an increase would far 
surpass the countries' demand projections.

In Argentina's case, however, where 
renewables account for a much smaller 
share of the electricity system, tripling 
installed capacity could meet the projected 
electricity demand by 2030. However, this 
would require increasing the share of 
renewables from 37% to nearly 90% within 

unattainable given current infrastructure 
and market constraints.

• COLOMBIA, with its current renewable
energy capacity of 13.75 GW, which
represents 69.5% of the total capacity
and an average expansion rate of 3.6% in 
the last 3 years, has the potential to
expand this capacity by 1.6 times to

increasing its renewable capacity at aW
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steady rate of 5.6% annually, the country 
could achieve an 80% renewable energy 
installed capacity share by 2030, 
displacing 14% of its fossil fuel 
consumption for electricity generation.

• ARGENTINA, with its current renewable
energy capacity of 18.2 GW which
represents 29% of the total capacity and 
an average expansion rate of 2.6% in
the last 3 years, has the potential to
expand this capacity by 1.48 times to

expanding its renewable capacity at a
steady rate of 3.27% annually, the
country could achieve a 40% renewable 
energy installed capacity share by 2030,
displacing 3.6% of its fossil fuel
consumption for electricity generation.

• BRAZIL, with its current renewable
energy capacity of 178 GW which
represents 88% of the total capacity and 
an average expansion rate of 5.91% in
the last 3 years, has the potential to
expand this capacity by 1.6 times to

increasing its renewable capacity at a
steady rate of 6.3% annually, the
country could achieve a 96% renewable 
energy installed capacity share by 2030,
displacing 10% of its fossil fuel
consumption for electricity generation.

• CHILE, with its current renewable
energy capacity of 19.9 GW which
represents 53% of the total capacity
and an average expansion rate of
5.98% in the last 3 years, has the
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potential to expand this capacity by 

By expanding its renewable capacity 
at a steady rate of 7.45% annually, 
the country could achieve a 96% 
renewable energy installed capacity 
share by 2030, displacing 31% of its 
fossil fuel consumption for 
electricity generation.

All countries have the potential for this 
renewable growth from large-scale solar 
and onshore wind, but each one has other 
renewables at their disposal. Distributed 
solar will contribute the most to Brazil 
and Argentina's expansion. With a 
secondary role, bioenergy will be used in 
all four countries, and to diversify 
further, Chile will have a contribution 
from geothermal energy and Argentina 
from small-scale hydropower. Adding to 
the global target, doubling energy 

save 16.81 GW in electricity generation 
required installed capacity.
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potential to expand this capacity by 

By expanding its renewable capacity 
at a steady rate of 7.45% annually, 
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renewable energy installed capacity 
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electricity generation.
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or Latin American countries, tripling 
and doubling global targets can be 
framed in the following modeling 

scenarios conducted by Transforma using 
the EnergyScope tool. This approach 

favorable technology mix for each country. 
One of the scenarios, called the "sustainable 
progression" scenario, revealed the 
previously mentioned key insights on the 
minimum potential contributions to global 
goals (results are not trying to align with 1.5 ºC 
trajectories but can be seen as a milestone 
in the 2050 net zero trajectories).

Three main scenarios were built 
for the four countries: 

• Tripling Scenario: This is a threefold
increase in the current installed
capacity of renewable energies in
electricity generation (base year 2022),
literally meeting the global target of
tripling renewable.

• Increase in Renewables Scenario:
Models the necessary expansion in
installed renewable energy 
capacity to meet projected energy
demand by 2030.

• Sustainable Progression of
Renewables Scenario: Models the

meet projected energy demand to
2030. Also includes energy savings due
to a doubling increase in the rate of

electricity generation systems, 
through energy intensity for the
residential and industrial sector.

F Other 3 scenarios were 
modeled:

• The Accelerated Progression scenario
was modeled for Colombia and
Argentina, and explores a more
ambitious trajectory of incorporating
renewable energies, based on the
scenario of sustainable progression.

• The RELAC scenario was modeled for
Colombia and Chile, who have acquired
commitments to increase renewables
under the Renewables for Latin
America and the Caribbean (RELAC)
initiative.

• The JET-Minminas scenario was built
for Colombia as a comparative measure
of the current government's roadmap
for developing a Just Energy Transition.

The balance between supply and demand in 
each scenario was analyzed according to 
each country's current goals, ensuring that 
the system can maintain the energy balance 
between 2024 and 2030. Given that costs are 
optimized in the modeling, the entry of 
renewables does not imply that by 2030, 
fossil fuels used for electricity generation 
will be totally displaced. 

Except for the accelerated demand 
projection presented for Colombia, the 
countries' demand scenarios do not 

economy.

For the modeling, input conditions, 
assumptions, model constraints and 
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document (originally written in spanish) in 
section 1.2; Annex 1 describes the 
EnergyScope structure and modeling 
conditions in the context of this exercise for 
each country. Annex 2 presents the input 
parameters such as projected and observed 
energy demand in 2022, total installed and 
renewable energy capacity in 2022, energy 
potential in 2023, and observed rates of 
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document (originally written in spanish) in 
section 1.2; Annex 1 describes the 
EnergyScope structure and modeling 
conditions in the context of this exercise for 
each country. Annex 2 presents the input 
parameters such as projected and observed 
energy demand in 2022, total installed and 
renewable energy capacity in 2022, energy 
potential in 2023, and observed rates of 
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Con relación a los escenarios modelados 
para Colombia, el escenario “triplicar”
superaría ampliamente lo requerido pa-
ra cubrir la demanda de energía eléctrica 
proyectada a 2030. Por lo tanto, considerar 
una triplicación en la capacidad instalada 

de energías renovables en Colombia es po-
co factible, teniendo en cuenta además que 
fuentes renovables como la hidroeléctrica 
ya tienen una alta participación en la ge-
neración de energía eléctrica (aproximada-
mente 70%).

FIGURE 2. MODELED SCENARIOS FOR COLOMBIA BY 2030

SOURCE: OWN 
ELABORATION
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Por otro lado, el escenario “progresión sos-
tenible”, prevé un aumento constante de la 
capacidad de generación con energías renova-
bles hasta alcanzar los 21,5 GW en 2030. Este 
escenario contr

una demanda energética acelerada por deci-

la prevista para esta década (Figura 2).

2.2.2. Detalle del escenario 
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n terms of 2022 installed electric 
capacity, hydroelectricity leads with 
66.9%, followed by natural gas (15.3%), 

coal (8.8%), and other fossil fuels (6.3%). 
Non-hydro renewables, such as solar 
(1.5%), biomass (1.1%), and wind (0.02%), 
have minor contributions.

The “tripling” scenario would far exceed 
what is required to meet projected 
electricity demand by 2030. Therefore, 
considering a tripling of the installed 
capacity of renewable energies in 
Colombia is not feasible, especially 
considering that renewable sources such 
as hydroelectric power already have a 
high share in electricity generation.

In the “sustainable progression” scenario, 
hydroelectricity would continue to 
dominate the electricity mix, accounting 

for 70.6% of installed capacity in 2030 
but with no new installed capacity in the 
coming years. Solar energy is key, 
reaching 14.5% of the mix with an 
installed capacity of 3 GW. Onshore wind 

growth, reaching 9.3% with a projected 
capacity of 2 GW. Bioenergy, with a 5.6% 
share, would diversify the energy 
system.

Also in this scenario, the increase in 

generates an aggregate savings of 0.87 
GW in installed electricity generation 
capacity by 2030. These savings are 
distributed in: hydro 0.614 GW, 
bioenergy 0.040 GW, large-scale solar 
0.120 GW, distributed solar 0.004 GW, 
solar thermal: 0.008 GW and onshore 
wind 0.080 GW.
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FIGURE 1.

n terms of 2022 installed electric 
capacity, hydroelectricity leads with 
66.9%, followed by natural gas (15.3%), 

coal (8.8%), and other fossil fuels (6.3%). 
Non-hydro renewables, such as solar 
(1.5%), biomass (1.1%), and wind (0.02%), 
have minor contributions.

The “tripling” scenario would far exceed 
what is required to meet projected 
electricity demand by 2030. Therefore, 
considering a tripling of the installed 
capacity of renewable energies in 
Colombia is not feasible, especially 
considering that renewable sources such 
as hydroelectric power already have a 
high share in electricity generation.

In the sustainable progression scenario, 
hydroelectricity would continue to 
dominate the electricity mix, accounting 

for 70.6% of installed capacity in 2030 
but with no new installed capacity in the 
coming years. Solar energy is key, 
reaching 14.5% of the mix with an 
installed capacity of 3 GW. Onshore wind 

growth, reaching 9.3% with a projected 
capacity of 2 GW. Bioenergy, with a 5.6% 
share, would diversify the energy 
system.

Also in this scenario, the increase in 

generates an aggregate savings of 0.87 
GW in installed electricity generation 
capacity by 2030. These savings are 
distributed in: hydro 0.614 GW, 
bioenergy 0.040 GW, large-scale solar 
0.120 GW, distributed solar 0.004 GW, 
solar thermal: 0.008 GW and onshore 
wind 0.080 GW.



The “accelerated sustainable progression” 
scenario presents a perspective in which 
installed renewable energy capacity growth 
is expected to respond to accelerated energy 

larger scale than expected.

The Colombian government (TEJ-MinMinas 
scenario) has set an ambition far exceeding 
the projections proposed in the sustainable 
progression scenario, showing the feasibility 
of achieving the modeled objectives.

The energy transition in Colombia towards 
renewable sources such as bioenergy, solar 

to reduce GHG emissions in the electricity 
sector. In the sustainable progression 
scenario projected to 2030, a 21.3% decrease 
in GHG emissions is estimated for this 
decade.

T R A N S F O R M A

P . 9

The “accelerated sustainable progression” 
scenario presents a perspective in which 
installed renewable energy capacity growth 
is expected to respond to accelerated energy 

larger scale than expected.

The Colombian government (TEJ-MinMinas 
scenario) has set an ambition far exceeding 
the projections proposed in the sustainable 
progression scenario, showing the feasibility 
of achieving the modeled objectives.

The energy transition in Colombia towards 
renewable sources such as bioenergy, solar 

to reduce GHG emissions in the electricity 
sector. In the sustainable progression 
scenario projected to 2030, a 21.3% decrease 
in GHG emissions is estimated for this 
decade.
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C  3. 
Argentina

 FITZ ROY, SANTA CRUZ

TRANSFORMA



Para el caso de Argentina, en el escenario 
“triplicar” -
cativo en la capacidad instalada de energías 

a satisfacer la de-
manda prevista para 2030. Este crecimiento 
también permitiría una contribución im-
portante a la meta global de energías reno-
vables; sin embargo, en comparación con 
los otros países analizados en este estudio, 
la participación actual de energías renova-
bles en su matriz eléctrica es mucho menor 
(37,4%). Esto implica que para cumplir con 

-
gías renovables, se tendría que llegar a una 
capacidad instalada para la generación de 
electricidad cercana al 90% en 6 años lo que 
requeriría un esfuerzo enorme para el país 
dadas las condiciones exigentes para la ex-
pansión de este estilo que podrían, incluso, 
volver inviable este escenario5 (Ventimiglia 

y González, 2023). Por este motivo, para el 
caso de Argentina se decidió modelar un 
escenario adicional de “progresión acele-
rada” (similar al que se construyó para Co-

ambicioso que permitiera contrastarse con 
los otros escenarios previstos para los cuatro 
países. Estos escenarios, junto con la proyec-
ción de demanda de energía eléctrica para 
Argentina, se ilustran en la Figura 7.

Al analizar estos escenarios se encuentra que 
en el escenario de “entrada de renovables” 
se propone una ampliación de la capacidad 
instalada realista y alcanzable, teniendo en 
cuenta las limitaciones tecnológicas y econó-
micas actuales. Este escenario, se enfoca en 
el desarrollo de fuentes renovables como la 
solar y eólica, que tienen un mayor potencial 
de crecimiento en Argentina.

FIGURE 7. MODELED SCENARIOS FOR ARGENTINA BY 2030

SOURCE: OWN 
ELABORATION.

Por otro lado, el escenario de “progresión sos-
tenible de renovables” combina el aumen-
to el incremento de la capacidad instalada 

previsto bajo el escenario de entrada de reno-
vables pero considerando los impactos de la 

Triple
Demand projection 
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n 2022, fossil fuels contributed 59% to the 
electricity mix, followed by hydroelectric 
(26%), wind energy (8%), nuclear (4%), 

solar (3%), and a smaller contribution of 
biofuels. In contrast, fossil fuels account for 
three-quarters of the energy mix, with natural 
gas (49.7%) and oil (37.5%). 

increase in installed renewable energy 
capacity is projected, allowing for a 
considerable contribution to the global 
renewable energy target. Given that the 
current share of renewables in their 
electricity mix is much lower (37.4%) than 
the other countries analyzed, to comply 

renewable energies, it would be necessary 
to reach an installed capacity for electricity 
generation close to 90% in 6 years, which 

country, and make this scenario unfeasible.

In the “sustainable progression” scenario, 
hydroelectricity will remain the main 
energy source in Argentina's electricity mix, 

contributing 57.1% and 13.46 GW of 
installed capacity by 2030. Some small-scale 
hydroelectric projects (0.9 GW) are foreseen. 
The solar potential allows large-scale 
projects to add 3 GW and distributed solar 
energy with 1.5 GW, reaching 18.3% of the 
mix by 2030. In addition, some 5 GW of wind 
power representing 20.4% of the mix. 
Finally bioenergy would allow reaching 1 
GW of installed capacity, equivalent to 4.1% 
of the electricity mix in 2030.

improvement rate from 1.8% in 2023 to 3.6% 
in 2030, translates into total savings of 0.94 
GW at the end of this decade, which would 
be distributed as follows: Hydroelectric: 0.53 
GW, Bioenergy: 0.04 GW, Large-scale solar 
energy: 0.12 GW, Distributed solar energy: 
0.06 GW, Onshore wind energy: 0.19 GW.

The incorporation of renewable energy 
sources into the Argentine electricity 
system has the potential to achieve a 

emissions, estimated at 7.9% by 2030.
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FIGURE 2.

“tripling” scenario“tripling” scenario
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Triple
Sustainable 
Progression

Demand projection
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tripli-
car” para Brasil, se llegaría a una capacidad 
instalada de energías renovables de 524 GW, 
que superaría el nivel requerido para cubrir 

capacidad instalada y la generación eléctrica 
-

tores productivos para 2030

FIGURA 10.  BRASIL BY 2030

SOURCE: OWN 
ELABORATION

TRANSFORMA
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A third of Brazil's energy mix for 
2022 is oil and biofuels, followed 
by 12.3% of hydro energy, 9.4% 

natural gas and 4.7% coal. Just 3.5% of 
the energy mix is based on renewable 
sources. The electricity mix is mainly 
supplied by hydroelectric (52.5%), 
making Brazil the second largest 
country in hydroenergy production and 
solar and wind renewable energies 
represent 35.5%, hydropower 25.1% and 
fossil fuels 39.4%

In the “tripling” scenario, renewable 
capacity would reach 524 GW, exceeding 
Brazil's projected energy demand. Given 
the current 88% share of renewables in 
power generation, a literal tripling may 
be unnecessary.  

In  the  “sustainable  progression”  

reduces total demand, creating energy 

FIGURE 3.
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savings across hydropower, large-scale 
and distributed solar, and onshore 
wind. The projected energy mix by 2030 
will be led by solar power at 40.3%, 
followed by hydropower at 38.9%, wind 
at 14.2%, and bioenergy at 6.6%.

Brazil must expand capacity to meet 
projected demand by prioritizing the 

bioenergy, solar, and wind. It must also 
phase out fossil fuels, avoid new coal 
plants, and limit natural gas expansion to 
protect its renewable-based mix and 
reduce climate vulnerability.

The incorporation of renewable energy 
sources into the Brazil electricity system has 
the potential to achieve a reduction in 
greenhouse gas emissions, estimated at 
6.8% by 2030.

BRAZIL

scenario



  
Chile
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de renovables” y “progresión sostenible” 
(Figura 17), se observa un incremento de las 
renovables a 2030 que oscila entre 2,3 y 2,5 
veces la capacidad instalada de 2022. Esto 
evidencia que a pesar de que en Chile no sea 
necesario pensar en triplicar la capacidad 

de energías renovables, la tasa de entrada 
de renovables que se requiere para cubrir 
la demanda es mayor a la que se requiere 
para los casos de Colombia y Brasil, cuyas 
matrices eléctricas tienen una mayor parti-
cipación de este tipo de energías.

FIGURE 13.  MODELED SCENARIOS FOR CHILE BY 2030

SOURCE: OWN 
ELABORATION

El escenario de “entrada de renovables” 
propone una ampliación de la capacidad 
instalada de 51 GW a 2030 que mantiene la 

 energética actual, considerando 

requerir una transformación radical del sis-
tema, mediante la incorporación de medidas 

-
sumo y reduzcan el desperdicio de energía.
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C hile's energy mix for 2022 was 
based on fossil fuels, with 72% 
participation of oil, natural gas, 

and coal. Biofuels, hydro, solar, and 
wind energies cover the remaining mix. 
For the electricity mix, solar and wind 
represent 35%, hydropower 25.1%, and 
fossil fuels 39%.

The “tripling” scenario would exceed 
what is required to meet projected 
electricity demand by 2030, with 2028 

starts exceeding energy demand. This 
highlights a need for faster renewable 
expansion compared to Brazil or 
Colombia.

In the "sustainable progression" 

GW of renewable capacity, reducing 
costs and resource demand compared to 
the 51 GW needed in other scenarios.

FIGURE 4.
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By 2030, renewables could comprise 
96% of Chile's electricity mix, led by 
large-scale solar (48.7%) and onshore 
wind (30.4%), while hydropower’s 
share decreases to 14.1%.

of capacity across large scale solar (1.87 
GW), wind (1.19 GW), and hydropower 
(0.55 GW); minor but important savings 
would be achieved in geothermal (0.024 
GW), bioenergy (0.076 GW), distributed 
solar energy (0.092 GW) and solar 
thermal energy (0.11 GW).

The incorporation of renewable energy 
sources into the Chile electricity system 
has the potential to achieve a reduction 
in greenhouse gas emissions, estimated 
at 40.9% by 2030.scenario
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B etween 1990 and 2022, 
renewable electricity generation 
increased by 128% in Colombia, 

136% in Argentina, 182% in Brazil, and a 

largest nominal growth but started with 
a higher installed capacity than the 
other countries.

From 2000 to 2022, renewable energy 
generation in Latin America grew by 
59.2%, with all four countries 
surpassing the regional average. 
However, Chile consistently increased 
its renewable electricity generation, 
aligning with its national goals, while 

including a 3% decline in 2021, likely 
due to political and climate factors.

Hydropower challenges, like climate 
variability and environmental impacts, 
could be handled with solar and wind, 

enabling a shift towards 75% renewable 
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electricity generation by 2030 and 
reducing fossil fuel use by 15%.

To compare the four countries, an index 

points of each, the result is presented in 
5,  Chile has the 

expansion, practically doubling its 
index. Colombia and Brazil, on the 

that allow them to move towards an 
ambitious scenario, although slightly 
more conservative than Chile's, 

renewable sources other than hydro.

Also as shown in Figure 5, in the case of 
Argentina, the increase in renewable 
energies would be lower compared to the 
other three countries analyzed, considering 
that the country has an electricity mix 
dependent on fossil fuels and with 
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que el país cuenta con una matriz eléctrica 
dependiente de combustibles fósiles y con 
condiciones para que el uso de gas como com-
bustible para la generación de energía eléctri-

y/o estimar potenciales en reducción de con-
sumo de energía (CEPAL, 2015; Gobierno de 
Argentina, s.f.); por ejemplo el potencial de la 

FIGURE 5. EVOLUTION OF THE INFLOW OF RENEWABLES IN THE CASE STUDIES (INDEX=100)

SOURCE: OWN 
ELABORATION
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TRANSFORMA
conditions for the use of gas as fuel for 
electricity generation at a very low cost.

etween 1990 and 2022, 
renewable electricity generation 
increased by 128% in Colombia, 

136% in Argentina, 182% in Brazil, and a 

largest nominal growth but started with 
a higher installed capacity than the 
other countries.

From 2000 to 2022, renewable energy 
generation in Latin America grew by 
59.2%, with all four countries 
surpassing the regional average. 
However, Chile consistently increased 
its renewable electricity generation, 
aligning with its national goals, while 

including a 3% decline in 2021, likely 
due to political and climate factors.

Hydropower challenges, like climate 
variability and environmental impacts, 
could be handled with solar and wind, 

enabling a shift towards 75% renewable 

electricity generation by 2030 and 
reducing fossil fuel use by 15%.

To compare the four countries, an index 

points of each, the result is presented in 

Following Figure 5, Chile has the 

expansion, practically doubling its 
index. Colombia and Brazil, on the 

that allow them to move towards an 
ambitious scenario, although slightly 
more conservative than Chile's, 

renewable sources other than hydro.

Also as shown in Figure 5, in the case of 
Argentina, the increase in renewable 
energies would be lower compared to the 
other three countries analyzed, considering 
that the country has an electricity mix 
dependent on fossil fuels and with 



conditions for the use of gas as fuel for 
electricity generation at a very low cost.

while Colombia, Brazil, and Argentina 

goals, robust regulatory frameworks, and 
dedicated agencies, hindering progress in 

The 2023 IRENA report shows a 

generation costs, driven by innovation, 
economies of scale, and competition. 
Solar photovoltaic and onshore wind 
costs dropped by 90% and 70% since 2009, 
respectively. Projections to 2050 indicate 
continued cost reductions, making 
renewables increasingly competitive 
with conventional energy sources.
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while Colombia, Brazil, and Argentina 

goals, robust regulatory frameworks, and 
dedicated agencies, hindering progress in 

The 2023 IRENA report shows a 

generation costs, driven by innovation, 
economies of scale, and competition. 
Solar photovoltaic and onshore wind 
costs dropped by 90% and 70% since 2009, 
respectively. Projections to 2050 indicate 
continued cost reductions, making 
renewables increasingly competitive 
with conventional energy sources.
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• Increase the ambition of renewables 
penetration and support the scope or 
close the gap with respect to the targets 

this document can guide the targets in 
terms of amount of installed capacity and 
sources, to establish goals in line with 
each country's capabilities and needs.

•
projected renewable and energy 

region's countries must not only support 
the mobilization of public funds to 
promote renewable energies, but must 
also generate a reliable environment to 
attract private investment.

• Given that the signatory countries of 
the Paris Agreement must submit, by 
2025 at the latest, the update of their 
NDCs for 2030 and the formulation of 
new NDCs with a horizon towards 2035, 
it is recommended that LAC countries 
include targets for tripling renewable 
energy capacity and doubling energy 

country circumstances) in the NDCs.

• Strengthen current regulatory 
frameworks and public policies 
regarding the prioritization of energy 
sources to be developed and energy 

work on mechanisms that guarantee 
the continuity of processes related to 
the entry of renewable energies, 
despite political changes.
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• Ensure that both the transition to and 
deployment of renewable energy include 
a robust fairness and equity component. 
In order for the transition to renewable 
energies to be fair and equitable, the 
communities living around a renewable 
energy project (especially local and 
indigenous communities) must be 
guaranteed the right of access to 
information and active participation in 
order to ensure transparency in the 
decision-making process. Along these 
lines, it is essential that the communities 
involved receive equitable access to the 

renewable energy projects.

• It is important that industrial policies 
are strengthened to at least support 
research and development (R & D) to 

competitiveness of the renewable 
energy value chain, and to provide 
training and capacity building 
programs for workers, including the 
communities where renewable energy 
plants are to be located.

• Learning from the experience of other 
more advanced countries in the region 
accelerates our progress towards the 

processes or poorly focused programs. 

articulate collective goals with a view to 
strengthening the region as a key player 
in the just energy transition.
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