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Executive summary
The global power sector reached a major landmark in 
2025. Renewable energy (RE) overtook coal marginally 
for the first time, supplying ~34 per cent of the global total 
electricity against coal’s 33 per cent (EMBER 2026a). 
Total deployed RE capacity has crossed 5,000 GW 
(IRENA 2026). Solar and wind contribute the majority to 
that (~70 per cent). The recent conflict in the Middle East 
further exposed the vulnerability of import dependency 
across the countries and highlights the importance 
of diversifying the electricity mix. In this broader shift, 
distributed renewable energy (DRE)1 makes a significant 
contribution, especially solar. In 2025, global distributed 
solar reached ~1,200 GW of capacity, contributing more 
than 40 per cent of total installed solar capacity (IEA-
PVPS 2026). 

Though distributed systems were initially treated as an 
instrument to provide energy access for remote areas, 
over time, the conversation has shifted to DRE being 
strategic infrastructure to improve energy security, 

grid flexibility, and demand-side decarbonisation. It 
complements utility scale solar by reducing transmission 
losses and enabling faster deployment. Beyond 
immediate outcomes, DRE also creates economic 
opportunities, supports livelihoods, and fosters an entire 
green economy around it. 

Spanning over four continents and eleven members2, 
BRICS provides a strong foundation for scaling DRE, 
bringing together diverse markets, skilled workforce, 
abundant resources, and technological capabilities. 
This report aims to explore how DRE uptake has evolved 
across BRICS, based on a review of literature, policy 
and regulatory documents, and secondary data. It maps 
the key drivers of deployment, policy and regulatory 
landscape, market maturity and compensation 
mechanisms, and forward plans to identify an indicative 
roadmap for collaboration, to accelerate the next phase 
of DRE growth. 
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Distributed renewable energy turns consumers into producers, advancing energy security, grid flexibility, and green growth.

1.	 DRE refers to renewable energy systems located close to the point of electricity consumption and typically connected to 
the distribution network or operating off-grid. However, the definition and maximum capacity threshold used to classify a 
system as DRE may vary across countries, depending on national policies and regulatory frameworks. 

2.	 Five original members: Brazil, Russia, India, China, and South Africa (joined in 2011); six new members: Egypt, Ethiopia, 
Iran, Saudi Arabia, the United Arab Emirates, and Indonesia. Additionally, BRICS has ten partner countries: Belarus, 
Bolivia, Cuba, Kazakhstan, Malaysia, Nigeria, Thailand, Uganda, Uzbekistan, and Viet Nam.
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Executive summary

Distributed renewables already 
identified as priority area for 
BRICS collaboration

Key enablers driving uptake of 
distributed renewables across 
BRICS countries 

Since its first-ever summit in 2009, energy cooperation 
has been identified as a key area of BRICS collaboration. 
Member countries acknowledged the need to diversify 
energy resources, supplies, and transit routes to 
reduce market uncertainty, and to cooperate on 
improving energy efficiency (BRICS 2009). In 2015, 
energy was formally acknowledged as one of the core 
pillars of BRICS’s economic partnership. This was 
followed by the establishment of the Energy Research 
Cooperation Platform (ERCP) in 2018, which reinforced 
the importance of advancing energy transitions and 
the implementation of sustainable development goals 
(BRICS 2025a). However, DRE has not been explicitly 
part of it until 2025. The Roadmap for BRICS Energy 
Cooperation 2025–2030, adopted in May 2025 under 
Brazil’s presidency, marked an important shift by 
explicitly identifying DRE as a priority under the broader 
RE thematic area for the first time (BRICS 2025b). 
The group identified DRE as a critical instrument for 
expanding affordable and reliable energy access, 
particularly in remote and underserved regions, and 
enabling an equitable and affordable energy transition 
(BRICS 2025c). In 2026, the BRICS Energy Ministers’ 
Meeting launched the BRICS Digital Centre of Excellence 
for Smart Grids and Energy Storage to strengthen 
cooperation among BRICS nations on grid modernisation, 
power system resilience, renewable energy integration, 
and improved energy access through digital technologies 
(PIB 2026f).

With DRE now explicitly recognised as a priority, 
considering the group’s substantial economic, 
demographic, and energy footprint (Figure ES1), BRICS is 
well positioned to play an important role in strengthening 
global cooperation on the energy transition (BRICS 2026, 
EMBER 2026a). 

A review of the DRE landscape across BRICS indicates 
that countries have adopted distributed renewables 
in response to different national priorities. Four broad 
pathways emerge (Figure ES2). 

Energy security and diversification: In Brazil, China, 
India, and Iran, DRE has emerged primarily as a response 
to energy security concerns, and the need to diversify 
the power sector. However, the underlying drivers 
differ across these markets—successive droughts and 
hydrological risks have increased the value of distributed 
resources in Brazil; coal dependence and the need to 
absorb growing domestic manufacturing capacity have 
supported DRE expansion in China; rising electricity 
demand and import dependence have strengthened 
the case for DRE in India; and a widening gap between 
electricity demand and available generation capacity 
has driven adoption in Iran. 

Source: Authors’ compilation from EMBER 2026a and BRICS 2026.

Contribution to global 
electricity demand 
(as of 2025)

47%
Contribution to global 
renewable energy 
installed capacity 
(as of 2025)

54%
Contribution to global 
gross domestic product 
(GDP)

40%
Contribution to global 
population

49%



Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation

Figure ES1. Only three BRICS countries—Brazil, India, and China—have achieved mature 
distributed renewable markets

Source: Authors’ analysis.

Note: Energy access: Providing electricity to remote/underserved populations or supply disruptions; Energy security: 
Diversifying supply and reducing fuel import or supply risks; Affordability: Adoption driven by high retail electricity tariffs; 
and Resource optimisation: Using DRE to reduce usage of domestic fuels (oil/gas) and improve system efficiency. Enabling: 
Formal introduction of a dedicated DRE framework/policy until deployment begins to accelerate; Acceleration: Rapid 
capacity growth; and Recalibration: When compensation arrangements are revised in response to impacts on utilities, 
networks or fiscal exposure. NA: No dedicated policy has been introduced;

Market maturity is assessed across three broad dimensions: the extent to which DRE has scaled, the degree to which it 
has diversified across consumer segments and technologies, and the strength of the enabling ecosystem and market 
frameworks supporting continued growth3. 

Energy access and remote electrification: In Ethiopia, 
Indonesia, and Russia, DRE has been driven more by the 
need to extend energy access to remote and underserved 
populations where grid connectivity is limited or absent. 
These challenges reflect the specific geographic and 
infrastructure constraints of each country, including 
Ethiopia’s substantial electrification deficit, Indonesia’s 
dispersed archipelagic geography, and Russia’s isolated 
northern communities that are difficult to connect to the 
main grid. 

Reliability, affordability, and energy access: South 
Africa and Egypt represent a third pathway, where 
DRE adoption has been shaped by a combination of 

reliability, affordability, and energy access concerns. 
In South Africa, prolonged load shedding and high 
retail-electricity tariffs have strengthened the case for 
distributed generation, while in Egypt, subsidy removal 
and successive tariff increases have improved the 
economics of DRE.

System efficiency and resource optimisation: Saudi 
Arabia and the United Arab Emirates (UAE) form a 
distinct group, where the adoption of DRE is being 
pursued primarily to improve system efficiency and 
reduce reliance on fossil fuels (oil and natural gas) in the 
domestic power sector. 

3.	 For example, China demonstrates significant scale in solar deployment; India has diversified DRE across consumer 
segments and technologies while building a supportive ecosystem; and Brazil has a significant and growing share of 
DRE in its electricity mix. The assessment also considers how countries are adapting market-driven approaches and 
recalibrating regulatory frameworks to sustain momentum as their DRE markets evolve.

2000 2010 2020

Energy security

Solar

Drivers of adoption

Drivers of adoption Dominant technology Phase-wise market maturity 

Dominant technology type

NAPhase-wise market maturity

Energy access Affordability Resource optimisation

Enabling Acceleration Recalibration
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Russia
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Executive summary

44.	 Members pursue different industrial and trade policies for clean-energy manufacturing; this roadmap focuses on 
deployment, data and regulation and leaves trade measures to national and WTO processes.

Diverse energy landscapes and 
complementary capabilities 
create case for BRICS 
collaboration

Strategic roadmap for BRICS 
collaboration to accelerate 
distributed renewable 
deployment

The diversity of experiences across BRICS provides a 
basis for cooperation that can complement national 
efforts to scale distributed renewables. With DRE now 
explicitly recognised as a priority within BRICS energy 
cooperation, the group has an opportunity to build on 
existing institutional mechanisms and translate this 
recognition into practical areas of collaboration. 

Three considerations particularly strengthen the case for 
such cooperation. First, BRICS members are at different 
stages of the DRE journey, creating a strong opportunity 
for cross-country exchange of learning. Countries such as 
Brazil, China, and India have already a matured market, 
while several newer members are still establishing 
their markets. This diversity creates an opportunity for 
structured knowledge exchange, with insights and best 
practices from leading economies providing a valuable 
roadmap for others to develop the DRE market.

Second, the next generation of DRE challenges is 
common across the group—grid integration and 
flexibility, demand aggregation, compensation 
mechanisms, financing, and consumer affordability are 
emerging priorities across member countries. These 
challenges create scope for joint work on technologies, 
business models, standards, financing mechanisms, 
and regulatory approaches, rather than each country 
developing solutions independently.

Third, BRICS brings complementary capabilities4 that can 
be leveraged collectively. China offers manufacturing 
scale, India has experience in digitally enabled mass 
deployment, Brazil brings experience from an equitable 
energy accounting regulatory framework, South Africa 
has developed innovative market arrangements, and 
Russia has experience with hybrid systems for remote 
communities. Connecting these capabilities can help 
countries accelerate deployment while adapting 
solutions to their own contexts.

A common roadmap for BRICS cooperation can help 
translate these complementary strengths and shared 
priorities into a structured agenda for action, enabling 
members to accelerate and scale DRE while accounting 
for their diverse national contexts.

Developing a distributed renewables market rests on 
three foundations: a shared long-term ambition, an 
enabling ecosystem, and measures to scale as the 
sector matures (Figure ES3). The proposed roadmap 
sets out four action items. Each action leverages existing 
institutional mechanisms, areas of cooperation, and 
knowledge-exchange platforms, rather than creating 
new bodies. Progress is periodically reviewed through 
a biennial peer-review process that mirrors the group’s 
established cycle. 

Setting shared long-term ambition and measuring 
progress

•	 Action 1—Establish a common distributed 
renewables data framework: Develop a common 
data architecture, along with a set of indicators 
and a periodic reporting mechanism to generate 
reliable and comparable data on DRE deployment, 
technologies, consumer segments, and market 
development across BRICS. Building on existing 
data systems and institutional platforms can provide 
a sustainable basis for tracking progress and 
improving transparency. 

Institutional anchor: ERCP

Key deliverables: Common DRE indicators; shared data 
repository; periodic BRICS DRE data report.

•	 Action 2—Adopt a shared distributed renewables 
ambition: Establish a shared BRICS ambition by 
aggregating nationally defined and voluntary DRE 
targets under a common monitoring framework. This 
can provide a shared direction for DRE development 
while allowing each member to determine its own 
level of ambition, based on its national context, 
resource availability, and market maturity. Progress 
can be reviewed periodically to strengthen mutual 
accountability.

Institutional anchor: BRICS Committee of Senior Energy 
Officials and BRICS Energy Ministers.

Key deliverables: Shared DRE ambition; common 
indicators for tracking progress; biennial peer review.



Enabling the ecosystem through knowledge exchange 

•	 Action 3—Establish a structured knowledge and 
skilling exchange: Create a structured mechanism 
for sharing policy, regulatory, and implementation 
experience, financing and business models, and 
workforce skills. This can enable members to learn 
from approaches that have been tested elsewhere, 
build institutional and workforce capacity, and 
accelerate the adoption of proven solutions. 

Institutional anchor: ERCP and the BRICS Digital Centre 
of Excellence for Smart Grids and Energy Storage, with 
relevant BRICS knowledge and skilling platforms.

Key deliverables: Knowledge exchange programme; 
training and practitioner exchanges; workforce skilling 
and certification initiatives.

Scaling the adoption

•	 Action 4—Establish a common learning agenda 
on system integration: Develop a joint learning and 
pilots agenda to address the emerging challenges 
of scaling DRE, including grid integration, flexibility, 

5.	 A prosumer is defined as an electricity consumer who also generates electricity, typically through rooftop solar, for 
self-consumption and, where permitted, exports to the grid.

storage, network-cost recovery and new utility and 
prosumer5 business models. The focus should be on 
practical learning and demonstration rather than 
harmonising national regulations, allowing solutions 
to be adapted to different power-system contexts. 

Institutional anchor: ERCP and the BRICS Digital Centre 
of Excellence for Smart Grids and Energy Storage, 
working with relevant national regulators, utilities, and 
other institutions.

Key deliverables: Joint pilots; shared learning agenda; 
practical recommendations and implementation lessons.

The four proposed actions need not be rolled out 
sequentially. Actions 1 and 3, focused on measurement, 
knowledge exchange, and skilling, are foundational and 
can begin immediately in 2026. Action 2, which defines 
the shared ambition, should follow once the first joint 
data report is available, since a target that cannot be 
measured cannot be meaningfully reviewed. Action 4, 
meanwhile, should be triggered as DRE penetration rises 
and members begin to face deeper system-integration 
challenges.

Figure ES2. A four-step indicative roadmap to accelerate distributed renewables uptake among 
BRICS countries (2026–30)

Source: Authors’ analysis.

Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation

Establish common indicators and periodic reporting to 
track DRE deployment and market development.

Enable structured exchange on policy, regulation, 
financing, business models and workforce capabilities.

Anchor: Energy Research Cooperation Platform (ERCP)

Anchor: ERCP and the BRICS Digital Centre of Excellence 
for Smart Grids and Energy Storage

Lever - 1

2026 - 27 2027 - 28 2028 - 29 2029 - 30

Setting long-term 
ambitions

Lever - 2

Lever - 3

Enabling the 
ecosystem

Scaling the 
adoption

Build a common BRICS ambition around nationally 
defined, voluntary targets and measurable indicators.

Anchor: BRICS Committee of Senior Energy Officials and 
BRICS Energy Ministers

Anchor:  ERCP and the BRICS Digital Centre of Excellence, 
relevant national regulators.

Undertake joint pilots and learning on grid integration, 
flexibility, storage, network-cost recovery and 
emerging utility/prosumer models.
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1.	 What makes distributed 
renewables a strategic priority 
for BRICS cooperation? 
For the first time in over a century, renewables overtook 
coal in the global electricity mix in 2025, accounting 
for more than a third of global electricity generation 
(EMBER 2026a). Historically, large-scale deployment 
has been at the forefront of the energy transition; over 
the last decade, distributed renewable energy (DRE) 
has emerged as an increasingly critical pillar. Faster 
deployments, reduced transmission and distribution 
losses, and greater affordability have not only improved 
energy access, energy security, and livelihoods through 
a people-centric transition, but also created economic 
opportunities and fostered an entire green economy. The 
recent energy access progress report also recognises 
DRE as central rather than supplementary to closing 
the remaining access gap, identifying mini-grids and 
distributed solar as the most cost-effective solution to 
reaching the ~655 million people still without electricity 
worldwide (ESMAP 2026).
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BRICS countries adopt distributed renewable energy along distinct pathways, driven by energy security, access, affordability or 
system efficiency.

The uptake of DRE across BRICS countries has followed 
different pathways, shaped by resource potential, 
national interest, and market conditions. In Brazil, China, 
India, and Iran, DRE has emerged primarily as a response 
to energy security concerns and the need to diversify 
the power sector. However, the underlying drivers 
differ across these markets: successive droughts and 
hydrological risks have increased the value of distributed 
resources in Brazil; coal dependence and the need to 
absorb growing domestic manufacturing capacity have 
supported DRE expansion in China; rising electricity 
demand and import dependence have strengthened 
the case for DRE in India; and a widening gap between 

Diverse national priorities 
have shaped the adoption of 
distributed renewable energy 
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electricity demand and available generation capacity 
has driven adoption in Iran. 

In Ethiopia, Indonesia, and Russia, DRE has been driven 
more by the need to extend energy access to remote 
and underserved populations where grid connectivity is 
limited or absent. These challenges reflect the specific 
geographic and infrastructure constraints of each 
country, including Ethiopia’s substantial electrification 
deficit, Indonesia’s dispersed archipelagic geography, 
and Russia’s isolated northern communities that are 
difficult to connect to the main grid. 

South Africa and Egypt represent a third pathway, where 
DRE adoption has been shaped by a combination of 
reliability, affordability, and energy access concerns. 
In South Africa, prolonged load shedding and high 
retail-electricity tariffs have strengthened the case for 
distributed generation, while in Egypt, subsidy removal 
and successive tariff increases have improved the 
economics of DRE.

Saudi Arabia and the United Arab Emirates (UAE) form 
a distinct group, where the adoption of DRE is being 
pursued primarily to improve system efficiency and 
reduce reliance on fossil fuels (oil and natural gas) in the 
domestic power sector. 

While DRE has been pursued by individual members to 
address distinct national priorities, BRICS as a group 
has also identified energy cooperation as a key area of 
collaboration since its first-ever summit in 2009. Member 
countries acknowledged the need to diversify energy 
resources, supplies, and transit routes to reduce market 
uncertainty, and to cooperate on improving energy 
efficiency (BRICS 2009). 

However, the energy agenda remained peripheral to the 
grouping’s initial focus on financial reforms and global 
governance. In 2015, energy was formally acknowledged 
as one of the core pillars of BRICS’s economic 
partnership. This was followed by the establishment 
of the Energy Research Cooperation Platform (ERCP), 
which reinforced the importance of advancing energy 

The energy landscape across BRICS countries is 
highly diverse in terms of electricity mix, energy 
efficiency, power-sector infrastructure, and operating 
environments. Member nations are also at different 
stages of DRE deployment, policy development, and 
institutional maturity. While some have scaled DRE 
into the mainstream part of their energy mix, others 
are still developing the policy, market, and institutional 
foundations to enable wider adoption. Yet, considering 
the group’s substantial economic, demographic, and 
energy footprint, BRICS is well positioned to play an 
important role in strengthening global cooperation on 
the energy transition (BRICS 2026, EMBER 2026a). 
The diversity in experience and market development 
across nations creates an opportunity for peer learning, 
knowledge exchange, and collaboration to accelerate 
DRE deployment across BRICS. 

With DRE now explicitly recognised as a priority, there 
is a timely opportunity to build on this momentum and 
develop an indicative roadmap for BRICS cooperation 
on existing and emerging DRE technologies, innovative 
business models, financing and standards, alongside 
institutional responsibilities to translate recognition into 
coordinated action to scale distributed renewables. 

Distributed renewables have 
already been identified as 
a critical enabler of BRICS 
cooperation 

Diverse energy landscapes and 
complementary capabilities 
encourage BRICS collaboration

transitions and the implementation of sustainable 
development goals (BRICS 2025a). The ERCP has 
supported cooperation among BRICS countries, which 
has led to the development of multiple joint reports and 
the establishment of work streams within the energy 
domain (BRICS ERCP 2020). The journey of energy 
cooperation with BRICS in the last fifteen years has 
been promising so far; however, DRE has not been 
explicitly part of it until 2025. The Roadmap for BRICS 
Energy Cooperation 2025–2030, adopted in May 2025, 
marked an important shift by explicitly identifying DRE 
as a priority under the broader renewable energy (RE) 
thematic area for the first time (BRICS 2025b). The 
group identified DRE as critical for expanding affordable 
and reliable energy access (particularly in remote and 
underserved regions), strengthening energy security 
and reliability, and supporting the decarbonisation of the 
energy sector (BRICS 2025c). 

Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation
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2.	A comparative approach to 
assessing country experiences
This report examines how DRE ecosystems have evolved 
across BRICS countries, based on a literature review of 
policy and regulatory documents, and secondary data. 
The analysis follows a common analytical framework 
covering the key drivers of DRE adoption, policy and 
regulatory frameworks, market and business models, 
financing mechanisms, and the way forward6. This 
consistent approach enables policymakers and 
practitioners to identify relevant parallels, common 
challenges, and potential thematic areas of collaboration. 
The objective is not to prescribe a single pathway for 
DRE deployment, but to develop an indicative roadmap 
that identifies priority areas for collaboration and 
opportunities for collective action, respecting national 
circumstances. 

This report provides an in-depth assessment of the five 
original BRICS members (Brazil, Russia, India, China 
and South Africa); and a brief overview of the newer 

members (Egypt, Ethiopia, Iran, Saudi Arabia, the United 
Arab Emirates, and Indonesia) in the annexure. The depth 
of analysis is guided by the availability and comparability 
of secondary information across countries. The 
assessment does not extend to BRICS partner countries. 
We selected policies, programmes, and initiatives based 
on their direct relevance to DRE or their role in enabling 
the DRE transition, using publicly available data and 
information. We considered differences in market 
maturity and potential synergies across countries to 
draw relevant insights. While the broader BRICS agenda 
spans multiple energy-related themes, this report focuses 
specifically on the contribution of DRE in diversifying 
the electricity mix, increasing the share of renewable 
electricity, improving energy access and security, and 
strengthening power-system flexibility and resilience. 
Other aspects of the energy transition, including green 
fuels, electric mobility and related sectoral developments, 
are outside the scope of this assessment7.

6.	 All policies, regulations, and relevant documentation have been reviewed through September 2026; developments 
post September have not been considered.

7.	 All currency conversions to USD use the exchange rate as of 30 September 2026, where applicable.

Figure 1. BRICS has expanded to eleven countries across four continents

Source: Authors’ compilation from BRICS. 2026. About BRICS.

Original members New members Partner countries Others



3.	How have BRICS countries 
scaled distributed renewables 
deployment?
As outlined in the preceding section, to develop the 
roadmap, the following section explores the DRE journey 
of the five original BRICS countries (Brazil, Russia, India, 
China and South Africa). It examines the drivers of 

3.1 Brazil: Building a robust distributed renewables 
market through iterative policy reform

adoption, policy and regulatory interventions to scale, 
market instruments, the challenges encountered along 
the way, and mitigation strategies.

Source: Authors’ compilation from ANEEL. 2026. Distributed generation.

85% 4.6 mn 50 GW

Distributed Renewable Energy (DRE) systems have 
played a pivotal role in Brazil’s energy transition journey. 
Driven by favourable policies, innovative market 
instruments, and high electricity tariffs, the DRE sector 
has experienced rapid growth, with a compound annual 

of electricity comes from non-
fossil fuel-based sources in 
2026.

of DRE systems have been 
installed, as of September 
2026.

of total distributed solar 
capacity as of September 
2026.

growth rate (CAGR) of 90 per cent over the last decade, 
contributing to a more resilient power sector, greater 
energy security, and improved socio-economic and 
environmental outcomes (ANEEL 2026).

For decades, Brazil’s power sector was heavily 
dominated by hydropower, with a contribution of 80 per 
cent in the electricity mix (Ministry of Mines and Energy 
2012). While this enabled a clean electricity ecosystem, 
the heavy dependence on hydropower made the country 
highly vulnerable to climate variability and prolonged 

Decentralising the power sector to 
improve energy security

droughts (IEA 2021a). Deforestation and climate change 
are also affecting water availability, further stressing 
the resources. A few severe droughts caused energy 
shortages and an increased reliance on more expensive 
and polluting thermal plants. This prompted the country 
to shift its focus to distributed resources to diversify its 
power sector, enhance energy security, and improve 
energy access.

9
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10

Source: Authors’ compilation from ANEEL. 2026. Distributed generation8.

Source: Authors’ compilation from ANEEL. 2026. Distributed generation.

Figure 2. Brazil’s distributed energy capacity grew at a CAGR of 90% over the past decade, as of 
September 2026

Figure 3. Beyond solar, bioenergy and hydropower account for the largest shares of the remaining 
distributed renewable energy capacity in Brazil

8.	 2026 data updated as of September 2026 
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From the mid-1990s, Brazil aimed to liberalise the power 
sector by reducing state monopolies and encouraging 
private investment. Considering the heavy reliance on 
large hydropower in that era, the initial reforms focused 
on the segmenting hydro sector. As part of the reform, 
the government introduced a dedicated framework 
for small hydropower systems in 1998, creating a 
simplified licensing framework with lower regulatory and 
environmental compliance requirements (ANEEL 1998). 

DRE9 deployments are dominated by solar, which 
accounts for ~99 per cent of the total installed DRE 
capacity (Figure 2, 3), followed by bio and hydro (ANEEL 
2026). More than 4.6 million DRE systems have been 
installed nationwide (ANEEL 2026; as of September 
2026). The residential sector represents the largest 
share of installed capacity (Figure 4), primarily driven by 
rooftop solar (RTS). However, this rapid growth did not 
occur overnight. Targeted policy interventions, innovative 
market mechanisms, and technological advancements 
have collectively driven the expansion of the DRE 
segment. 

A dedicated policy framework laying the 
foundation for distributed generation

Figure 4. The residential sector accounts for nearly half of the total distributed energy capacity10 

in Brazil 

Source: Authors’ compilation from ANEEL. 2026. Distributed generation.

9.	 Distributed renewable energy refers to renewable generation systems connected directly to the distribution 
network. Under the DRE framework, dispatchable sources (hydro, biomass and biogas, solar/wind+storage) are 
capped at 5 MW, while non-dispatchable sources (solar, wind) are capped at 3 MW.

10.	 Rural tariff category comprises registered consumers engaged in agricultural, livestock, aquaculture, and related 
irrigation activities. Rural households not undertaking these activities are billed under the residential category.

11.	 A tax levied on goods and services, including electricity. Early net-metering arrangements imposed tax on both 
electricity consumed from and injected into the grid, reducing the financial viability of distributed generation until 
exemptions were introduced. 

This enabled faster project development and laid the 
foundation for Brazil’s transition towards a decentralised 
ecosystem.

Over the next decade and a half, the focus was on 
hydropower only. However, post-2010, the focus 
expanded beyond hydropower. In 2012, Brazil 
introduced the first-ever scheme for small-scale 
distributed energy systems as an instrument to diversify 
and decentralise the power sector (ANEEL 2012). 
Under the scheme, the electricity produced in these 
systems could be used for self-consumption; any surplus 
generated energy injected into the grid is banked and 
can be offset later against future consumption, effectively 
netting out their bill rather than creating a separate 
revenue stream (Figure 5). Credits could be used within 
the same distribution licensee area and come with a 
validity period. Initial uptake was slow due to taxation 
rules11 and limited provisions for remote or shared 
generation. The 2015 regulatory revision addressed 
these barriers by exempting self-consumed electricity 
from taxation, enabling remote self-consumption and 
cooperative-based shared generation, and extending 
the surplus energy credit validity from 36 to 60 months 
(ANEEL 2015).
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Even after the policy reform, deployment has largely 
been limited to large commercial and industrial (C&I) 
and rural consumers. Between 2012 and 2016, biomass 
held a larger share of rural-segment distributed capacity 
than solar, reflecting farms’ natural access to organic 
waste from livestock and crop residue. However, during 
the same period, the global reduction in solar module 
costs, largely driven by manufacturing scale-up in China, 
enabled solar to overtake biomass as the dominant 
technology. 

Additionally, in 2017 utility-led initiatives12 such as the 
Celesc PV Bonus Project helped build awareness of RTS 
among residential consumers (Antoniolli et al. 2022). 
The scheme offered a 60 per cent subsidy for residential 

State-led initiatives accelerated adoption 
across consumer segments

Figure 5. Iterative policy reforms accelerated distributed renewable energy deployment14 in Brazil

Source: Authors’ compilation from ANEEL 1998, 2012, 2015, 2022, and 2026.

12.	 A utility-led initiative in the state of Santa Catarina offered a 60 per cent subsidy for residential rooftop solar 
installations. Strong consumer response, including more than 10,000 registrations within 48 hours, generated 
significant interest, helping demonstrate the viability of rooftop solar, and build consumer awareness.

13.	 Paraná state government programme supporting rural distributed energy, particularly solar and biogas/
biomethane, through interest subsidies on rural loans. Farmers borrow through participating banks and repay the 
principal and interest as usual, after which the state reimburses the eligible interest component. The programme 
has channeled USD 1.15 billion in loans, with USD 51 million in interest subsidies.

14.	 The timeline presents only the major policy milestones that had a significant influence on accelerating DRE 
adoption. Several complementary policy and regulatory measures have been omitted for brevity.

RTS installations, generating significant public interest 
and media attention while demonstrating the viability of 
RTS to potential adopters. Coupled with consistently high 
electricity tariffs, these developments complemented the 
regulatory reforms and made RTS increasingly attractive 
for residential consumers, laying a strong foundation for 
the sector’s subsequent expansion (Jornal de Brasília 
2026).

In 2021, the Paraná Rural Renewable Energy Programme13 
was introduced to promote distributed energy 
deployment in rural areas, providing subsidies to farmers 
for installing distributed generation systems. Between 
2021 and 2023, the number of distributed generation 
systems increased from 5,558 to 25,684, while total 
distributed generation capacity reached 1 GW by 2025 
(RenovaPR 2020).

Normative Resolution 
No. 394/1998

Normative Resolution 
No. 687/2015 and ICMS 
Agreement No 16/2015

Introduced shared 
generation, remote 
self-consumption, and 
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credit

Normative Resolution 
No. 1.161 e 1.162/2026
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distributed storage, 
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regulatory certainty to 
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Normative Resolution 
No. 482/2012
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and mini-distributed 
generation, along with 
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mechanism

Legal Framework for 
Distributed Generation, 
Law No. 14,300/2022

Redesigned the 
compensation 
mechanism to be more 
cost-reflective, and 
introduced dedicated 
programme for 
low-income households

1998 2015 2026
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Brazil recorded more than ~1.5 million DRE system 
installations between 2017 and 2022, the majority of 
which were RTS (ANEEL 2026). However, millions of RTS 
systems connected to the grid started causing financial 
challenges for the utilities. What was envisioned to 
make consumers self-dependent started to erode the 
utilities’ revenue base, as consumers were paying for 
the electricity commodity15 but not for the distribution 
network they relied on. Consequently, in 2022, Brazil 
revised the regulation to make the DRE framework more 
cost-reflective, and introduced distribution network 
charges for distributed generation consumers (ANEEL 
2022). However, to avoid disrupting the ongoing 
momentum, existing consumers remained under the 
previous rules, while distribution network support 
charges were introduced gradually for new consumers16. 
Additionally, the government also created the Social 
Renewable Energy Programme to promote DRE systems 
among low-income households.

As DRE deployment continues to accelerate, the focus 
is shifting from enabling adoption to integrating high 
shares of distributed resources into the grid. The next 
phase of Brazil’s energy transition centres on building a 
more flexible, resilient, and market-oriented ecosystem. 
Use cases for DRE coupled with battery energy storage 
systems (BESS) are being actively explored to enhance 
grid flexibility and maximise the utilisation of DRE. 
Additionally, discussions are underway on the role of 
independent aggregators, microgrids, and virtual power 
plants (VPPs) in enabling the efficient integration of 
distributed energy resources and supporting active grid 
management. Looking ahead, the residential sector is 
expected to remain the primary driver of distributed 
energy deployment through RTS, with total DRE installed 
capacity projected to reach nearly 97 GW by 2035, 
attracting investments of approximately USD 31 billion 
(Ministry of Mines and Energy 2025).

Redesigning policy frameworks to ensure 
fair compensation mechanisms

The next phase focuses on building a 
flexible, resilient, and market-oriented 
ecosystem

15.	 Brazil’s electricity tariff consists of an energy charge and network-related charges, including distribution and 
transmission costs, system losses, and sectoral levies. Under the earlier framework, distributed generation 
consumers were exempt from network-related charges.

16.	 Network charges for new distributed generation consumers are being introduced gradually, starting at 15 per 
cent of the applicable charges in 2023 and increasing annually until 100 per cent of the charges apply from 2029 
onwards. Existing consumers continue under the previous compensation rules till 2045.

3.2 Russia: Distributed renewables as an enabler of 
energy access for isolated regions 

Source: Authors’ compilation from TASS 2026, and Shestopalova, Burykin, and Kovalev 2025.

36% ~1% 15 GW

Russia’s experience with DRE differs considerably 
from that of the other BRICS countries. Unlike Brazil, 
low retail electricity tariffs, extensive grid coverage, 
and the continued preference for centralised sources 
have limited the economic drivers for a people-centric 

of electricity comes from non-
fossil fuel-based sources.

of electricity generation from 
wind and solar combined.

of estimated distributed 
solar potential.

transition. However, government-led initiatives have 
focused DRE deployment on remote and sparsely 
populated regions, where harsh weather, geographic 
isolation, and the high cost of grid extension constrain 
centralised supply. 
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17.	 Russia does not have an official statutory term equivalent to ‘distributed renewable energy’. The term is used 
consistently in this report for analytical purposes. Russian legislation instead uses related categories such as 
microgeneration (grid export of up to 15 kW until September 2026, now up to 50 kW for households and 150 kW for 
businesses and apartment buildings) and renewable energy facilities supported in retail markets up to 25 MW.

18.	 Under Russian electricity law, generating facilities are routed to one of two markets, based on capacity: plants of 25 
MW or larger must sell into the wholesale and capacity market, where a national competitive auction awards long-term 
capacity supply agreements. Systems <5 MW must sell into regional retail markets, where competitive selections are 
run locally by individual Russian regions rather than nationally. Plants between 5–25 MW may choose either market.

Historically, abundant domestic oil and gas resources 
shaped Russia’s power system around large-scale, 
centralised generation. The 1920 State Plan for the 
Electrification of Russia laid the foundations for a system 
built around large power stations, interconnected 
through high-voltage networks, and designed to 
supply electricity to major population centres (Lenin 
1921). More than a century later, the Energy Strategy 
of the Russian Federation to 2050, approved in April 
2025, continues to reinforce this centralised model 
(Government of the Russian Federation 2025). While 
the centralised power sector continued to provide an 
affordable and reliable power supply, diversification was 
not a policy priority. Additionally, relatively low electricity 
prices have also reduced the economic benefits for 
consumers investing in distributed generation, unlike 
in countries such as Brazil where higher tariffs have 
strengthened the case for self-generation (Mitrova 
2022). 

As of 2025, fossil fuel-based sources dominate the 
electricity mix (Figure 6); non-fossil sources only 
contribute ~36 per cent, comprising largely nuclear and 
hydro power. Wind and solar energy together contributed 
under 1 per cent (SO UPS 2026a).

Historically centralised power system has 
limited the role of distributed generation 

Russia’s formal RE policy journey officially began in 
2007, almost a century after its initial 1920 electrification 
plan. The shift was marked by Federal Law No. 250-
FZ, which amended the Federal Law ‘On the Electric 
Power Industry’ to introduce support for RE sources 
(Government of the Russian Federation 2007). However, 
the amendment did not translate into deployment 
immediately; real momentum came in 2013 with 
Decree 449, which established Russia’s distinctive 
capacity based support mechanism, paying renewable 
investors for installed capacity rather than electricity 
actually produced, for wholesale18 renewable projects 
(mandatory at 25 MW and above, and optional at 5–25 
MW; (Government of the Russian Federation 2013). Later 
in 2015, Decree 47 extended support to retail markets, 

However, Russia’s vast geography and harsh climatic 
conditions leave some remote communities beyond 
the reach of the centralised grid and the unified power 
system (UPS), relying instead on isolated power systems 
(IPS) such as mini-grids, which are largely diesel-fed. For 
these areas, the focus has been on the development of 
DRE-based solutions17 to provide affordable and reliable 
power.

Policy support has evolved, but distributed 
generation is yet to scale 

Figure 6. Thermal-based sources still dominate the generation mix in Russia (as of 2025)

Source: Authors’ compilation from SO UPS. 2026a. The system operator has published operational data on the operation of the 
Unified Energy System of Russia in 2025. EES EAEC. 2026. Elektroenergeticheskiy kompleks Rossii [The electric power complex 
of Russia]. Compiled series drawing on Rosstat and System Operator data.
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Figure 7. Policy support for distributed renewables emerged relatively late in Russia compared to 
other BRICS countries 

Source: Authors’ compilation from Lenin 1921, Government of the Russian Federation 2013, Government of the Russian 
Federation 2015, Government of the Russian Federation 2019, and Government of the Russian Federation 2026a.

for RE facilities up to 25 MW (Government of the Russian 
Federation 2015, Norton Rose Fulbright. n.d.). While the 
policy showed the intent of the government, the uptake 
remains limited because of a lack of economic incentives 
to invest in distributed systems. 

To promote adoption, from 2016, the government began 
compensating grid connection costs for small renewable 
plants up to 25 MW (Government of the Russian 
Federation 2016, EuroSolar Russia n.d.). 

The first-ever household-level intervention was 
introduced in 2019, legally defining microgeneration 
and allowing consumers to connect small-scale solar 
or wind installations up to 15 kW (Figure 7) to the grid 
(Government of the Russian Federation 2019).. This 
was the first time distributed generation had its own 
dedicated legal category, separate from the wholesale or 
retail capacity auctions market. Rules introduced in 2021 
allowed system owners to sell surplus power to their local 
electricity supplier at a price capped at the wholesale 
level of about USD 0.022–0.026/kWh (Government of the 
Russian Federation 2019, 2021; Bellini 2021).

The centralised grid accounts for ~98 per cent of the 
country’s installed capacity. The remaining 2 per cent are 
officially designated as regional power systems in five 
geographically isolated territorial systems19, with several 
thousand smaller off-grid systems heavily dependent on 

Hybrid distributed systems are emerging 
as a solution for remote power supply 

19.	 The five technologically isolated territorial systems are Kamchatka, Magadan, Sakhalin, Chukotka, and the Norilsk-
Taimyr area of Krasnoyarsk Krai. They operate independently of the Unified Energy System because of distance, 
terrain, and climate. Off-grid settlements are supplied by standalone diesel plants. 

However, two limits then held the segment back. First, 
the price offered for surplus power was too low to attract 
investment. Second, the law prohibited distributed 
generation facilities from serving apartment buildings, 
where most Russians live, meaning that an exporting 
system could not serve more than one premises within 
a building. Consequently, the uptake was limited;.by the 
start of 2024, total microgeneration capacity stood at 
only 4.7 MW (Shestopalova, Burykin and Kovalev 2025). 
The Ministry of Energy has estimated the achievable 
potential of solar microgeneration at up to 15 GW 
(Shestopalova, Burykin and Kovalev 2025). The sector, 
however, is yet to realise this potential.

1920

2013

2015

2019

2026

State plan for the electrification 
Centralised generation and grid development established as the national model.

Decree 449 
Capacity-based incentive schemes introduced for renewable projects ≥5 MW.

Decree 47 
Introduced retail market for small scale RE projects (≤25 MW).

Law 471-FZ 
Recognised household-level distributed generation, capped at 15 kW, with no business registration 
required to sell surplus power.

Law 208-FZ 
Household capacity limit revised and framework expanded to apartment buildings.
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The Energy Strategy of the Russian Federation to 2050 
sets out a long-term vision for Russia’s energy system, 
including an aim to increase renewable capacity by more 
than 40 per cent by 2050 (Government of the Russian 
Federation 2025; EL5-Energo 2025).After decades of 
reliance on fossil fuel-based generation, DRE is expected 
to play a growing role, spanning isolated hybrid systems 
in remote regions to greater household participation. 
. Estimates of the potential vary with scope. A 2018 
study found that distributed energy resources could 
cover about 36 GW of Russia’s capacity needs by 2035, 
but most of this would come from co-generation, self-
generation and demand response, with only about 0.6 
GW from renewable microgeneration (Khokhlov et al. 
2018). The later estimate of up to 15 GW of achievable 
solar microgeneration potential points to greater scope 
for DRE (Shestopalova, Burykin and Kovalev 2025). 
The June 2026 amendment, which targets expanding 
the household-level distributed generation limit and 
including apartment buildings, could further broaden 
DRE adoption by households (Government of the Russian 
Federation 2026a). However, the eventual scale of 
adoption will depend on how settlement and other 
practical arrangements for household systems work 
in practice. The next phase will therefore depend on 
scaling hybrid systems in isolated regions while creating 
stronger pathways for consumer participation, helping 
align DRE deployment with Russia’s broader energy-
transition goals. 

Scaling distributed energy through 
isolated hybrid systems and household 
participation 

20.	 An automated hybrid energy system is a single installation pairing a high-efficiency diesel generator with a solar 
plant and battery storage, operated through one automated control system. The diesel unit is retained; solar and 
storage reduce fuel consumption rather than replacing generation capacity. 

diesel and oil (SO UPS 2026b). Many of these settlements 
are so remote that fuel must be delivered by rail, boat, 
or even helicopter. Together with seasonal demand, 
harsh operating conditions and shortages of skilled 
labour, this makes conventional power supply in these 
regions both expensive and unreliable. For these isolated 
systems, automated hybrid energy systems20 have been 
envisioned, where each system pairs a high-efficiency 
diesel plant with a solar plant and battery storage, run 
by a single automated control system (TASS 2025). 
Yakutia’s state utility, Sakhaenergo, piloted solar–
diesel systems from 2011 and scaled them up with a 1 
MW solar plant in Batagay in 2015; solar plants in the 
Far North have an average payback of seven to eight 
years (Northern Forum 2017). Under an energy service 
contract, the developer finances and installs the systems 
and is repaid from the fuel savings generated over an 
agreed term. This allows utilities to avoid upfront capital 
expenditure, while the risk of underperformance rests 
with the developer rather than the consumer. From 2021, 
a new system added battery storage and automated 
controls, starting with the Arctic settlement of Tabalakh 
(TASS 2025). Twelve systems commissioned between 
2021 and 2024 saved a combined 3,596 tonnes of 
diesel over that period, followed by further installations 
in 2025–26. The region aims to deploy more than 70 
systems overall (TASS 2025).

The technology mix extends beyond solar. The village 
of Tiksi runs a wind-diesel hybrid system with storage, 
saving an estimated 500 tonnes of diesel a year (RAWI 
2018). Ust-Kamchatsk operates a 1.2 MW wind farm 
outside Kamchatka’s central grid; geothermal plants 
supplied 23 per cent of Kamchatka’s electricity in 2018 
(RAWI 2020; Butuzov and Tomarov 2020). 

Distributed energy systems improve electricity 
access across Russia’s remote islands, where 
extending the central grid is challenging and 
costly.

How have BRICS countries scaled distributed renewables deployment?



3.3 India: From energy access to energy security, 
distributed renewables become central to the energy 
transition 

Source: Authors’ compilation from NITI Aayog n.d, Press Information Bureau 2026a, and MNRE n.db.

29% 16 GW 6 mn

India’s people-centric energy transition, particularly 
the rapid expansion of distributed solar, has gained 
significant momentum in recent years. Driven by flagship 
programmes, streamlined digital delivery mechanisms, 
and a rapidly scaling domestic manufacturing base, this 

of electricity generated from 
non-fossil fuel-based sources 
in FY26.

of distributed solar capacity 
was added in FY26 alone.

households have adopted 
RTS, as of September 
2026.

transition is contributing to a more resilient power sector, 
strengthening energy security, and creating broader 
socio-economic opportunities for households and 
farming communities. 

Similar to other BRICS countries, India’s power sector 
was historically centralised and fossil-fuel dominated. 
Even five decades after independence, nearly half the 
rural population lacked electricity access (Bilolikar and 
Deshmukh n.d.). The Rural Electricity Supply Technology 
Mission (REST) marked an early shift by combining 
off-grid solutions with grid extension, later formalised 
through the Electricity Act, 2003, which enabled stand-
alone generation and distribution systems in rural and 
remote areas (Ministry of Power 2002, Ministry of Law 
and Justice 2003). The push towards DRE reflects a 
recognition that a just and inclusive energy transition 
cannot rely on centralised grid expansion alone. Off-
grid systems were applied specifically to villages where 
grid connectivity was not feasible or cost-effective; 
rather than an alternative, they were pursued on equal 
footing with grid extension. While DRE was initially 
positioned as a means to expand energy access, the 

Promoting distributed solutions to 
improve energy access and strengthen 
energy security 

focus has increasingly broadened to include energy 
security and resilience. This is evident from the scheme 
objectives over the years—early programmes like REST 
were centred on rural electrification, while subsequent 
schemes such as PM Surya Ghar and Pradhan Mantri 
Kisan Urja Suraksha evam Utthaan Mahabhiyan (PM-
KUSUM) focus on empowering consumers to become 
energy independent, signalling energy security as an 
explicit objective.

Over time, DRE21 solutions such as RTS, small-scale 
biogas, small hydro, livelihood applications, and off-
grid systems have increasingly become mainstream 
sources of clean energy (Figure 8). Solar, however, 
remains the dominant technology. While C&I consumers 
initially drove DRE adoption, targeted interventions for 
residential and agricultural consumers have increasingly 
broadened participation, making DRE a key pillar of 
India’s people-centric energy transition. In the financial 
year (FY) 2025–26 alone, 16 GW of distributed solar was 
added, accounting for 36 per cent of total solar capacity 
additions (PIB 2026a). The journey to this milestone 
unfolded in multiple phases.

21.	 DRE means non-fossil (renewable) electrical energy generated from all eligible non-fossil energy sources that are not 
more than 10 MW in installed capacity. DRE will also include grid connected solar and other RE installations under all 
configurations (net metering, gross metering, virtual net metering, group net metering, behind the meter (BTM) and any 
other configuration) Source: BEE, Operational Guidelines for Renewable Consumption Obligation Compliance Mechanism.
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Upon legally recognising distributed energy systems, 
India launched its first dedicated distributed energy 
initiative through the National Solar Mission in 2010, 
initially targeting 2 GW of off-grid distributed solar 
capacity by 2022 (MNRE 2010). The mission evolved 
through three phases, scaling the overall solar target 
from 1 GW in 2013 to 20 GW by 2022 (SECI n.d.). Rapid 
capacity growth and decline in module prices prompted 
a major revision in 2015, raising the target to 100 GW, 
including 40 GW of RTS and 60 GW of medium-to-large 
scale projects. This revision marked the beginning of 
dedicated RTS-focused policies and schemes (PMINDIA 
2015). 

In the same year, 2015, the Government of India 
launched the Grid Connected Rooftop and Small Solar 

Rooftop solar is the cornerstone of India’s 
distributed energy transition 

22.	 FY 2026–27 data is up to September 2026 (excluding hybrid solar projects).

Figure 8. India’s renewable energy capacity is dominated by solar, accounting for more than 50% 

Source: Authors’ compilation from NITI Aayog. n.d. India Climate & Energy Dashboard.22 

Power Plants Programme. The scheme aimed to deploy 
40 GW of RTS by 2022 (MNRE n.d.a). The programme 
provided central financial assistance (CFA) of 30 per cent 
of the benchmark cost or actual project cost, whichever 
was lower, with 70 per cent support for special-category 
states (MNRE 2015). Around 2 GW of projects were 
sanctioned, of which 1.9 GW had been installed by 2020 
(Tyagi et al. 2024).

The second phase expanded rooftop solar across 
all consumer categories and introduced category-
wise targets, aiming to add 38 GW of capacity, 4 GW 
in the residential sector and 34 GW across C&I and 
institutional consumers (MNRE 2019a). However, delays 
in application processing and incentive disbursement, 
along with limited consumer awareness, resulted in 
sluggish growth. 
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To address these challenges, India launched PM Surya 
Ghar: Muft Bijli Yojana in 2024, aiming to solarise 10 
million households by 2027 (Figure 9). The scheme 
combines targeted subsidies, low-interest financing, 
awareness campaigns, and a streamlined, fully digitised 
application process (MNRE 2024). This approach 
has driven unprecedented growth, with 17.6 GW 
of residential RTS added, covering nearly 6 million 

Figure 9. How two decades of phased policy brought distributed renewables into India’s 
mainstream 

Source: Authors’ compilation from Ministry of Law and Justice 2003, MNRE 2009, MNRE 2010, MNRE n.d.a., MNRE 2019a, 
MNRE 2019b, MNRE 2022a, MNRE 2022b, Climate Change Laws 2022, MNRE 2023, MNRE 2024, and PIB 2026b23.

23.	 The timeline highlights only major policies and regulatory milestones that have significantly influenced the 
development of distributed renewable energy. Complementary measures have been omitted for brevity. For 
instance, the 2009 Small Hydro Power Policy was subsequently revised in 2026.

households as of September 2026 (MNRE n.d.b.). The 
scheme also supports solarisation of government 
buildings, underserved households, rural and livelihood 
applications as complementary components. Over 
100,000 buildings have been solarised with a combined 
capacity of 2.32 GW across central and state government 
buildings by H2 2026 (PIB 2026c).

Electricity Act
Legally define stand-alone systems and permit 
licence-free power generation and distribution 
in notified rural areas.

National Solar Mission
Introduced dedicated targets for off-grid and 
decentralised solar systems through a 
three-phase approach.

PM KUSUM
Enables decentralised solar pumps and feeder 
solarisation, reducing discom losses from 
subsidised power and increasing farmer incomes.

DRE Livelihoods Framework
formally support productive-use DRE 
technologies like solar dryers and cold storage 
as rural livelihood tools.

National Bioenergy Programme
Supports decentralised bioenergy deployment 
by incentivising waste-to-energy, biomass and 
biogas projects.

PM Surya Ghar: Muft Bijli Yojana
Dedicated residential RTS scheme to solarise 10 
million households.

Dedicated Small Hydro Policy
Launched a dedicated policy framework to 
promote small hydropower development.

Grid Connected Rooftop and Small Solar Power 
Plants Programme- I
Dedicated RTS scheme with financial subsidies 
and incentives to promote DRE.

Grid Connected Rooftop and Small Solar Power 
Plants Programme- II
Promotes RTS across consumer categories 
through category-wise targets.

DRE-RCO Framework
Mandates discoms, industries, and 
captive/open-access consumers to meet 
minimum non-fossil electricity consumption 
targets, including DRE.

PM JANMAN
Extends off-grid solar electricity to tribal and 
PVTG households beyond the economic reach of 
the grid.

National Electricity Policy (Draft)
Formally recognised distributed renewable 
energy into India's national grid planning 
architecture.
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2024.	 The SHP, administered by the Ministry of New and Renewable Energy, supports projects up to 25 MW, covering 
micro (up to 0.1 MW), mini (0.1–2 MW), and small (2–25 MW) hydro projects. 

While the initial focus was on the residential sector, 
India’s DRE agenda expanded to agricultural solarisation 
in 2019. With agriculture accounting for around 15 per 
cent of electricity consumption and relying heavily on 
subsidised power, the focus shifted towards improving 
energy security and reducing the financial burden on 
DISCOMs (NITI Aayog n.d.). The PM-KUSUM scheme was 
launched to replace diesel pumps and unreliable grid 
supply with clean, affordable, and reliable solar power 
for irrigation, while also supporting farmer incomes 
and reducing emissions (MNRE 2019b). The scheme 
was projected to lead to an annual reduction in diesel 
consumption of 1.38 billion litres (PIB 2021). It has now 
benefited ~2.2 million farmers December 2025 (PIB 
2026d), with over 10 GW of capacity and 2 million solar 
pumps deployed (PIB 2026e). 

India is increasingly diversifying its DRE mix to match 
technology choice with locally available resources and 
opportunity. Beyond solar, the journey has also expanded 
to technologies such as biogas and small hydro as 
important complementary solutions, particularly for rural 
and geographically challenging areas. 

Rural and semi-urban areas with abundant livestock 
and organic waste offer a natural feedstock for biogas. 
The National Biogas Programme, implemented under the 
National Bioenergy Programme, supports decentralised 
biogas plants in rural and semi-urban areas, providing 
clean cooking energy, lighting, and power at the 
household and community level (MNRE 2022a). As of 
December 2025, 34,913 small/family sized biogas plants 
and ~4 MW of medium-sized plants had been deployed. 
Beyond improving energy access, these systems reduce 
dependence on firewood and fossil fuels, and improve air 
quality (MNRE 2026). 

Similar to Brazil, India’s DRE journey has increasingly 
converged towards addressing balanced compensation 
mechanisms and integrating high DRE penetration 
into the grid. With the success of PM Surya Ghar: Muft 
Bijli Yojana and PM-KUSUM, India’s next phase of DRE 
transition is shifting from deployment to integration and 
system flexibility. The focus is increasingly on developing 
balanced and cost-reflective tariff and energy accounting 
mechanisms, alongside leveraging distributed storage to 
support higher DRE penetration.

A dedicated programme to solarise 
agricultural electricity demand 

Beyond solar, biogas and small hydro 
are expanding the distributed energy 
landscape 

From adoption to sustainable growth: The 
next phase of distributed sector journey 

In hilly and water-abundant terrain, where grid extension 
is often the costliest, the Small Hydro Programme (SHP)24, 
has an estimated potential of over 21 GW at over 7,000 
sites located across India (MNRE 2009). Till December 
2025, an aggregate capacity of over 5 GW has been 
achieved through 1,196 projects. Over 90 projects 
with capacity over 430 MW are at various stages of 
implementation. These projects minimise transmission 
losses, improve voltage stability, and ensure reliable 
power in geographically challenging areas, including 
border and hilly regions (MNRE 2026).

In parallel, India has expanded off-grid solutions to reach 
remote and underserved communities, solving the last-
mile connectivity. The Off-Grid and Decentralised Solar PV 
Applications Programme supports solar lighting, street 
lights, and pumps, while the DRE Livelihood Applications 
Framework promotes productive uses of clean energy. 
The new solar power scheme under PM-JANMAN and 
Dharti Aaba Janjatiya Gram Utkarsh Abhiyan (DA-JGUA) 
further targets clean energy access for unelectrified 
households among tribal and particularly vulnerable 
tribal groups (PVTG) in remote areas (MNRE 2022b, 
MNRE 2023, MNRE 2026, Ministry of Tribal Affairs n.d.)

India recorded an average of more than 3 lakh 
rooftop solar installations per month in FY 
2026–27.
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3.4 China: Leading the global distributed renewable 
energy ecosystem 

Source: Authors’ compilation from EMBER 2026b and IEA-PVPS 2026.

42% 530 GW 1st

China dominates the global DRE segment. Targeted 
policy interventions, including capital subsidies and 
feed-in tariffs, combined with strong manufacturing 
capabilities, technological advancements, market-based 

of electricity generated from 
non-fossil fuel-based sources 
in 2025.

of cumulative installed 
distributed solar capacity, as 
of 2025.

rank in terms installed 
capacity. 

pricing, and the deliberate development of a domestic 
RE market and supply chain have driven rapid growth in 
China’s renewable energy capacity and helped China to 
become world’s largest RE manufacturer and installer.

China’s power system in the early 2000s was built 
almost entirely around coal. As the country’s rapid 
industrialisation accelerated after it joined the World 
Trade Organization (WTO), electricity demand surged, 
growing at a pace rarely seen elsewhere in the world.. 
Domestic availability of coal and its relatively quick 
scalability made it the default source for meeting this 
growing demand. By 2000, coal accounted for around 77 
per cent of China’s electricity generation (EIA 2022), and 
its share stayed above 70 per cent through much of the 
following decade. 

While this enabled rapid economic growth, it also came 
at a high cost. Heavy reliance on coal contributed to 
chronic urban air pollution, rising carbon emissions, 
and a power system highly dependent on a single fuel, 
leaving the economy vulnerable to disruptions in coal 
supply and price volatility. 

From coal-dominated power sector to the 
world’s largest distributed solar market 

From the mid-2010s, the scenario began to change 
quickly, as coal’s share fell to around 60 per cent by 
2023 and further to 54 per cent in 2025 (Figure 10), 
when coal-fired generation declined in absolute terms 
for the first time since 2015 (EMBER 2026b). Renewable 
capacity grew at an unprecedented pace during the 
same phase. 

In distributed energy, solar accounts for the vast majority 
of capacity. By the end of 2025, total installed renewable 
capacity had reached 2,340 GW, close to 60 per cent of 
national power capacity (NEA 2026). Solar dominated 
the RE mix, with around 1,200 GW of installed capacity. 
As of 2025, distributed solar accounted for 44 per cent 
(Figure 11) of China’s total installed solar capacity (NEA 
2026). Beyond solar, bioenergy and hydropower also 
contribute to distributed generation, although clear 
distinctions between large-scale and distributed capacity 
are not readily available for these sources. Additionally, 
given China’s vast solar potential, estimated at around 
2,070 GW ((Wang, Luo and Kang 2017) of technical 
potential, policy efforts have largely focused on solar. 

Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation
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Long before distributed solar scaled and became a 
policy priority, distributed energy in China served as a 
welfare tool. Off-grid solar, biogas digesters, and small 
hydropower stations brought electricity to remote 
communities the national grid had not yet reached. 
Programmes, such as the 1996 Brightness Programme 
and the 2002 Township Electrification Programme, 

Collapse of European demand pushed 
China to build its domestic market 

Figure 10. More than 50% of China’s electricity comes from fossil fuel-based sources (as of 2025) 

Figure 11. Over the past five years, distributed solar capacity has grown fivefold

Source: Authors’ compilation from EMBER. 2026b. China: China is rebuilding its industrial economy on a clean foundation as 
rapid renewable energy expansions begin to offload fossil fuels.

Source: Authors’ compilation from Tyagi et al. 2024, IEA-PVPS 2024, and NEA 2026. 

extended power to millions of people in remote western 
regions using off-grid solar, wind-solar hybrid, and 
small hydro systems (IEA 2021b, State Development 
Planning Commission 2002). By the mid-2000s, China 
had achieved near-universal rural electrification, leading 
the world in these applications for decades, and as grid 
penetration saturated, the role of distributed generation 
shifted from energy access to energy security (Martinot 
et al. 2020).
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China accounts for 42% of global distributed 
solar capacity.

During the early 2000s, China’s solar module 
manufacturing industry began to expand rapidly (Tan 
2021). The affordability and availability of Chinese solar 
modules helped the country capture a growing share 
of the global market. At the same time, European FiT 
incentives created strong demand for Chinese solar 
modules. Chinese manufacturers eventually captured 
more than 80 per cent of the European solar-module 
market, even as the domestic power system remained 
dominated by coal (McWilliams, Tagliapietra and Trasi 
2024). However, the 2008 financial crisis exposed the 
fragility of this export-led model. As European incentives 
declined, manufacturers faced severe oversupply, 
prompting China to build its own domestic market. 
This served two purposes: creating the demand for its 
growing manufacturing base, and decarbonising the 
power system (Tan 2021). In 2011, the 12th Five-Year 
Plan for the Solar Photovoltaic Industry laid a guiding 
roadmap for developing China’s domestic solar 
manufacturing and application sector, introducing 
targets for production capacity across technologies and 
cost (Asia Pacific Energy portal 2012). Additionally, the 
focus was also on developing technical and research 
capabilities and skilled workforce across the value 
chain, from manufacturing and project development to 
installation and system operations. 

In 2009, the Golden Sun Programme was designed to 
create a domestic market for the growing solar module 
manufacturing base, along with expansion of clean 
energy generation (Figure 12). The programme offered 
70 per cent capital subsidy for off-grid rural projects and 
50 per cent for grid-connected ones (Ministry of Finance 
2009). The scheme was designed to support both utility 
scale (>300 kW) and distributed solar projects (<6 MW). 
Although utility scale solar initially dominated, distributed 
solar began gaining ground from 2010 onwards, as 
large-scale solar is no longer covered under the scheme. 

Targeted policy interventions shaped 
evolution of China’s distributed solar 
market 

By 2012, the programme’s final year, the installed 
capacity had reached 5,930 MW, with distributed solar 
accounting for 95 per cent of the capacity (Wang, Luo 
and Kang 2017). However, the programme encountered 
challenges due to design issues, a lack of clarity in the 
implementation plan, and regional governments’ non-
adherence to policy provisions, ultimately leading to its 
closure in 2013. In the same year, distributed solar was 
formally legalised as its own regulatory category.

Following the Golden Sun Programme, China launched 
the Solar Energy for Poverty Alleviation Programme 
(SEPAP), aimed at benefiting two million households 
across 35,000 rural villages (Global Law 2014). The 
policy was a major success, significantly exceeding 
its targets by installing 26 GW of solar capacity and 
benefiting more than four million households; more 
than double the original target (Jin and Ialnazov 2022). 
However, connecting thousands of individual rooftop 
systems proved slow and administratively costly, 
while overlapping agency mandates and uneven local 
implementation limited the programme’s ability to deliver 
its intended outcomes. 

The 2021 Whole County PV Programme solved exactly 
this; instead of contracting with thousands of separate 
owners, it tendered a single developer per county to 
build out solar capacity across the whole jurisdiction 
at once, trading SEPAP’s household-level precision for 
speed and scale (NEA 2021). Under the scheme, the 
focus also extended across consumer categories. The 
government set targets to install RTS on at least 50 
per cent of government buildings, 40 per cent of public 
buildings (including schools and hospitals), 30 per 
cent of commercial buildings, and 20 per cent of rural 
homes. The programme benefits 140 million people in 
676 counties and has significantly increased distributed 
capacity in China (Jiang 2023, REGlobal 2023).
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Similar to Indian India’s tariff philosophy,. China also 
levied cross-subsidy charges on C&I consumers to 
compensate residential and agricultural consumers. 
China’s residential tariff is among the lowest of any major 
economy (Qiu et al. 2024). Since China never adopted 
a net-metering mechanism, unlike most other countries, 
self-consumed electricity is offset at retail price, while 
exported surplus generation is compensated at a much 
lower wholesale price. Consequently, RTS has been 
more attractive for C&I consumers, who face higher 
retail tariffs and can consume a larger share of their 
generation on-site (Martinot et al. 2020). 

In the early years, residential and agricultural solar 
depended heavily on capital subsidies and feed-in 
tariffs to become financially viable. As these incentives 

Initially, China introduced capital subsidies to lower 
upfront costs and stimulate domestic demand, but 
gradually recognised that subsidies were not a 
sustainable long-term mechanism. It, therefore, shifted 
towards FiTs, introducing the first national benchmark 
FiT for solar PV in 2011 (NDRC 2011). In 2013, it 
introduced the country’s first distributed solar feed-in 
tariff (NDRC 2013), providing a subsidy of USD ~0.07/
kWh for generated electricity (NDRC 2013). Rapid 
capacity growth and fixed 20-year subsidy commitments 
widened the funding gap as solar generation costs fell 
while the per-unit subsidy remained unchanged. This 
created a recurring fiscal burden, and by 2017, annual 
solar subsidy payments had exceeded USD 15 billion, 
prompting a policy correction in May 2018 that reduced 
tariffs and, for the first time, capped new distributed solar 
capacity at 10 GW annually (Chinese Climate Policy 
n.d.). By 2025, China had shifted towards market-based 
mechanisms, replacing abrupt local restrictions with 
a grid-connection queue, and phasing out guaranteed 
feed-in tariffs from June 2025 (Shaw 2024). 

Inherent policy design has driven C&I 
consumers to lead China’s distributed 
solar market 

Figure 12. Iterative policy reforms progressively shifted distributed solar from a subsidised 
niche to a market-priced mainstream in China

Source: Authors’ compilation from Ministry of Finance 2009, NDRC 2011, Asia Pacific Energy Portal 2012, NDRC 2013, Global 
Law 2014, Zhang and Sirin 2024, NEA 2021, NDRC 2023, and NDRC 2026a.
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were gradually reduced and phased out, adoption 
among limited incentives for residential and agricultural 
consumers to adopt distributed systems declined. 
Household adoption accelerated later when once falling 
module costs brought RTS to grid parity25 nationwide 
by around 2019 (Xu et al. 2023). Despite late-stage 
momentum in the residential sector, C&I continues 
to lead, contributing 61 per cent of distributed solar 
capacity as of 2024 (CET 2024). 

For two decades, China’s distributed policy was built 
around solar energy only. The 15th Five-Year Plan 
(2026–2030) marks the first shift towards treating 
DRE as a multi-technology category rather than a solar 
programme alone. It targets more than 300 GW of new 

Expanding distributed renewable energy 
market beyond solar 

25.	 The point at which the cost of generating electricity from a renewable energy system, such as rooftop solar, 
becomes equal to or lower than the cost of purchasing electricity from the grid, making the system economically 
viable without subsidies. 

distributed generation over 2026–30, roughly 60 GW a 
year (Patel and Liu 2026. The programme also focuses 
on diversification by introducing a distributed wind 
segment alongside solar for deployment in industrial 
parks, coal mines, and rural areas (NDRC 2026a).

In addition, the plan focuses on smoother grid integration 
of DRE by targeting grid upgradation and flexibility. 
It aims to expand grid capacity to support 900 GW 
of distributed renewables by 2030 and achieve 50 
GW each of vehicle-to-grid (V2G) and virtual power 
plants (VPPs) by 2030. Both are designed explicitly to 
aggregate RTS, home batteries, and electric vehicles into 
dispatchable, grid-facing capacity, rather than treating 
them as passive generation, pairing China’s DRE build-
out directly with its EV fleet, the world’s largest (Ostende 
2026).

3.5 South Africa: Unreliable power supply and high 
electricity tariffs drove distributed renewable adoption

Source: Authors’ compilation from EMBER 2026a, SANews 2026, and NTCSA 2026.

14% ~0.7 mn ~9 GW

From the outset, distributed energy systems have been 
recognised as an important pathway to strengthening 
energy security and expanding energy access. Frequent 
load shedding and rising electricity tariffs initially pushed 
consumers to adopt decentralised solutions, particularly 

of electricity comes from 
renewable sources in 2025.

households have adopted 
rooftop solar by 2025.

of installed distributed solar 
capacity as of September 2026.

distributed solar. This adoption has been further 
supported by favourable policy and regulatory measures, 
declined module prices, along with targeted financial 
incentives that have improved the economic viability of 
distributed generation.

For decades, South Africa depended on fossil fuels for its 
electricity needs, with coal contributing to more than 80 
per cent of total electricity generation (IEA n.d.). Eskom, 
the state utility, held a near-monopoly over electricity 
generation (OECD 2025). With ageing coal plants and 
limited investment in system upgradation, the country’s 
electricity system faced growing generation capacity 

Electricity supply crisis prompted shift 
towards DRE

constraints from 2007 onwards to meet the demand. 
This resulted in persistent supply shortfalls and rolling 
blackouts that continued for more than a decade. 
The contraction of the electricity supply has caused 
frequent load shedding and a steep rise in the price of 
grid-supplied electricity over the last decade and a half. 
Further, this has impacted commercial and industrial 
output and overall economic growth of the country 
(OECD 2025). 

Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation



2626.	 The proportion of actual energy produced during a specific time frame compared to the maximum potential energy 
output for that same period.

Distributed solar has emerged as the most preferred 
alternative to grid-supplied electricity, given that the 
country receives abundant solar radiation, with a 
technical potential of 72 GW for RTS alone (Senatla et 
al. 2020). Over time, supportive policies and financial 
incentives have further enabled DRE adoption and 
its integration into long-term energy and investment 
planning, helping advance energy security, access, and 
affordability.

Distributed solar remains dominant DRE 
technology 

Eskom’s energy availability factor (EAF)26 continued to 
decline from 77 per cent in 2017 to 56 per cent in 2023 
due to a drop in the performance of aging coal units, 
while the inflation-adjusted average electricity tariff 
increased by ~28 per cent between 2018 and 2024 
(NTCSA 2025; Poorun, Terblanche and Radmore 2024). 
Additionally, the average retail electricity tariff in South 
Africa stands at USD 0.157/kWh, among the highest 
among BRICS countries (GlobalPetrolPrices 2026). 
Consequently, consumers across segments increasingly 
sought cost-effective alternatives, accelerating the shift 
towards DRE solutions. 

Figure 13. Distributed solar contributes around half of total installed renewable energy capacity 
(as of September 2026) 

Figure 14. Distributed solar capacity has grown more than fourfold over the past five years 

Source: Authors’ compilation from NTCSA. 2026. “System Status Reports.” NTCSA.

Source: Authors’ compilation from NTCSA. 2026. “System Status Reports.” NTCSA.
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As of September 2026, distributed solar27 contributes more 
than half of total installed RE capacity. Beyond solar, 
the combined share of other DRE options, such as bio and 
small hydro, is less than 0.5 per cent, constrained by limited 
resource availability (Figure 13). Distributed solar has seen 
substantial growth over the past five years (Figure 14), 
largely driven by the C&I sector (more than 75 per cent) 
followed by the residential sector (AFSIA 2026). By 2025, 
675,000 households had adopted RTS (SANews 2026). 

South Africa’s energy policy foundation was established 
with the 1998 White Paper on Energy Policy, which 
prioritised affordable energy access, supply security, and 
economic development (City Energy 1998). However, 
renewable and distributed generation remained largely 
outside the mainstream energy system. 

Targeted interventions and financial 
incentives have shaped distributed 
renewable energy growth

27.	 Distributed solar includes rooftop, ground-mounted, and all other installations that do not have contracts with National 
Transmission Company of South Africa.

28.	 Before 2016, renewable energy assets were generally subject to a three-year 50/30/20 accelerated depreciation 
schedule, irrespective of project size or technology. From 2016, solar PV projects below 1 MW became eligible for a 
100 per cent first-year deduction, allowing businesses to recover the tax benefit upfront rather than over three years. 

29.	 Municipalities in South Africa distribute electricity to residential and commercial customers.

30.	 Embedded generation is distributed electricity generation through systems that connect to a local electricity grid. For 
regulatory purposes, these systems are divided into small-scale embedded generation (under 1 MW total capacity) 
and larger generation (over 1 MW). Larger systems are sometimes further split into large systems and utility scale 
systems (over 50 MW).

The 2003 white paper on RE marked South Africa’s first 
formal RE policy milestone, setting a target of 10,000 
GWh of contribution by 2013 (Department of Minerals 
and Energy 2003). However, uptake remained limited 
due to inadequate grid infrastructure, underdeveloped 
markets and weak financial incentives. Later in 2011, 
the launch of the Renewable Energy Independent Power 
Producer Procurement Programme (REIPPPP) provided 
the delivery mechanism, translating the ambition into 
contracted renewable capacity through competitive 
procurement (NDC Partnership n.d.). However, the initial 
expansion was dominated by utility scale wind and solar 
projects. Distributed, behind-the-meter solar remained 
largely outside the policy and investment focus till 2015.

Nevertheless, government interventions at national and 
local levels since 2016 increasingly made distributed 
systems more favourable for consumers in South Africa 
(Figure 15). In 2016, the government introduced an 
upfront tax benefit28 of up to 100 per cent for solar 
installations below 1 MW, improving project economics 
(Brundtland 2017). Local municipalities29 also started 
implementing frameworks to safely connect local 
small-scale embedded generation (SSEG)30 systems 
to distribution networks, strengthening grid safety and 
reliability, while improving the monitoring of distributed 
generation (Hermanus and Foster 2024).

Accelerating Distributed Renewable Energy Transition: A Strategic Roadmap for BRICS Cooperation
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31.	 The timeline covers only the key developments with significant influence on advancing DRE adoption. Several other 
policy and regulatory interventions have been omitted for brevity.

32.	 Embedded generators with a capacity below 100 kW were exempted from licensing requirements in 2011 (NERSA 
2011), a threshold that was increased to 1 MW in 2017 (Government of South Africa 2017, 21).

Figure 15. The policy and regulatory arc behind South Africa’s distributed renewable energy 
growth31 

Source: Authors’ compilation from Department of Minerals and Energy 2003; NERSA 2011, Brundtland 2017; Department of 
Energy 2019; Richards 2023; Government of South Africa 2022; Liebenberg 2026; van Dyk et al. 2025 and SANews 2026.

The 2019 Integrated Resource Plan (IRP) marked a 
further shift towards recognising distributed generation 
(Department of Energy 2019). It formally defined distributed 
generation as small-scale electricity generation located 
close to the point of consumption, with projects between 1 
MW and 10 MW (eligible under this framework). The plan 
also recognised technologies such as biomass, biogas, 
landfill gas, and co-generation along with solar. Before 
2021, self-generation above 1 MW systems required a 
generation licence32, which caused administrative delays 
and approval uncertainties, thus discouraging businesses 
and industries from developing their own generation 
capacity. To address this, the government expanded the 
licencing threshold to 100 MW in 2021 (Richards 2021) and 
later removed it altogether (Richards 2023).

South Africa experienced 205 days of load shedding in 2022 
(8.1 million MWh shed), rising to 335 days in 2023 (16.6 
million MWh shed) (FTI Consulting 2025). This escalation 
in load shedding, together with growing recognition of DRE, 
prompted consumers to shift towards distributed energy 
systems. To further accelerate DRE uptake, tax incentives 
were extended to 125 per cent in 2023 (Liebenberg 

2026), along with provisions for financial support for the 
agricultural sector and a limited-period 25 per cent tax 
rebate on the cost of solar PV modules for individuals 
(Poorun, Terblanche and Radmore 2024). 

Several municipalities and state-owned entities also 
introduced mechanisms to promote DRE adoption and 
enable greater consumer participation. In 2023, Cape 
Town’s Cash for Power programme allowed residential and 
commercial owners of small-scale solar systems to receive 
cash payments or bill credits for electricity exported to the 
municipal grid (City of Cape Town, Media Office 2024). 
Municipalities such as Swartland have also explored remote 
generation and pilot programmes to facilitate electricity 
transfers across distribution networks; while Vodacom 
operationalised virtual power transfer in 2025, enabling 
multi-site commercial consumers to procure electricity 
generated at off-site locations through existing grid 
infrastructure (Swartland Municipality 2025; Miao 2025). 
In 2025, the revised IRP introduced a distributed renewable 
specific target of 16 GW by 2039, providing clear direction 
to consumers, stakeholders, and investors (van Dyk et al. 
2025).
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The Just Energy Transition Investment Plan (JET-
IP), Integrated Resource Plan (IRP) 2025 and South 
Africa Renewable Energy Master Plan (SAREM) 2025 
increasingly recognise DRE as an important component 
of South Africa’s energy transition (The Presidency, 
Republic of South Africa 2022; van Dyk et al. 2025; 
Department of Electricity and Energy 2025). Together, 
these three national planning frameworks intend to 
strengthen the policy focus on DRE, moving it from 
a largely consumer-led response to an increasingly 
integrated element of the country’s long-term energy 
planning. 

The next phase of DRE growth is being shaped by four 
broad areas of planned action. First, expanding energy 
access to 1.6 million households and achieving universal 
energy access by 2030, using solar home systems 
and microgrids to reach underserved communities 
(Green Building Africa 2025). Second, strengthening 
grid flexibility and resilience through transmission and 
distribution network upgrades. To integrate 56 GW of 
new renewable capacity by 2034, South Africa plans 
to add 14,500 km of transmission lines and 133,000 
MVA of transformer capacity, requiring ~USD 27 
billion in investment (Molokomme and Mokwele, n.d.). 
Third, scaling energy storage to improve grid flexibility, 
reliability and DRE integration. South Africa is planning 
to deploy BESS alongside SSEG to manage renewable 
variability, reduce grid congestion, and strengthen 
resilience, including through large-scale storage 
deployment in grid-constrained provinces (Montiea 
2026). And fourth, supporting sustainable DRE markets 
through electricity pricing and utility revenue reforms. 
As SSEG adoption grows and municipal finances face 
increasing pressure, the revised Electricity Pricing 
Policy proposes a shift towards more transparent, cost-
reflective tariffs while protecting low-income consumers 
(Creamer 2026). 

Four interconnected pillars shaping next 
phase of DRE growth 
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Setting shared long-term ambition and 
measuring progress (2026–28)

30

4.	An indicative roadmap 
for BRICS to accelerate 
distributed renewable energy 
transition
Developing a distributed renewables market rests on 
three foundations: a long-term ambition, an enabling 
ecosystem, and measures to scale as the sector matures. 
However, distributed renewables across BRICS have 
largely been a residual outcome of broad RE policy 
before a deliberate DRE policy objective was introduced. 
As discussed in preceding sections, BRICS countries are 
at different stages of DRE market maturity. To make DRE 
central to these countries’ energy transition, we propose 
a voluntary, consensus-based collaboration roadmap. 
Targets and approaches are nationally defined, allowing 
each member to act according to its resource potential, 
national interest and market maturity.

The proposed roadmap sets out four action items (Figure 
16), building on existing institutional mechanisms, areas 
of cooperation, and knowledge-exchange platforms 
rather than creating new bodies. Progress could be 
reviewed every two years through a voluntary peer-
review process, with participating countries sharing 
implementation progress, experiences, and lessons. 
The findings could be consolidated by the designated 
coordinating body and discussed at the BRICS Energy 
Ministers’ Meeting to inform future cooperation.

•	 Action 1—Establish a common distributed 
renewables data framework: Reliable and 
comparable data on distributed renewables is essential 
for assessing the scale, performance, and evolution of 
distributed renewables. Yet, data remains fragmented 
across BRICS members, with no single institution 
currently publishing it at the requisite scale and level 
of comparability. We propose leveraging an existing 
system rather than constructing a new one: BRICS 

can build on an existing model, Brazil’s mature and 
openly accessible distributed-generation data system, 
operated by ANEEL. This offers a useful foundation for 
developing common indicators and reporting practices 
(ANEEL 2026). Additionally, India can contribute 
its experience with digitalisation and digital public 
infrastructure, while China can bring its expertise in 
advanced technologies and digital solutions. Other 
members can contribute based on their respective 
expertise, including their own data systems, institutional 
experience, and technological capabilities.

	 The ERCP can bring these contributions together, host 
the data repository, and coordinate joint reporting, 
providing the institutional continuity and resources 
needed to sustain the initiative beyond individual 
BRICS presidencies. The ERCP can also draw on the 
ISA secretariat33, a standing institution with established 
solar data portals, for technical and administrative 
support. The ISA’s role would remain focused on solar, 
while the ERCP would retain the broader mandate 
for distributed renewables. Once regular reporting is 
established, BRICS can develop a shared dashboard to 
improve access to comparable data.

•	 Action 2—Adopt a shared distributed renewables 
ambition: BRICS members can collectively recognise 
their nationally defined and voluntary DRE targets 
as a shared ambition for the group. This approach 
would allow each country to determine its own level 
of ambition, reflecting differences in market maturity, 
resource potential, and national priorities, while 
creating a common direction of DRE transition. This 
approach is comparable to the COP28 pledge to triple 
global renewable capacity and the International Solar 
Alliance’s (ISA) 1,000 GW goal, while allowing countries 
to determine their own level of ambition (IEA 2024). 

33.	 Egypt, Ethiopia, Brazil, Saudi Arabia, the UAE and India are members of both BRICS and the ISA. 



	 A shared ambition could serve as a long-term, 
presidency to presidency framework, rather than a 
one-time commitment. Once established, BRICS can 
track progress against each member’s national target, 
using a common set of indicators. This would provide 
a consistent basis for monitoring progress and enable 
meaningful comparisons across countries with different 
market sizes and levels of maturity .It also draws on the 
comparability and fairness principles used for the SDGs 
(UN 2015), where each member sets its own target 
against a common framework of indicators. 

	 The BRICS group can table the shared ambition 
once the first joint data report is in place, and seek 
endorsement through the Committee of Senior 
Energy Officials and the BRICS Energy Ministers’ 
Meeting. Successive presidencies can carry the 
ambition forward by reviewing progress, highlighting 
emerging challenges, and identifying opportunities to 
strengthen cooperation and ambition. The ERCP can 
conduct a biennial progress review and institutionalise 
this process, ensuring that progress is measured 
consistently, lessons are carried across presidencies, 
and the shared ambition is periodically updated rather 
than becoming a static commitment. 

Enabling the ecosystem through 
knowledge exchange (2026–28)

Scaling the adoption (2028–30)

•	 Action 3—Establish a structured knowledge and 
skilling exchange: BRICS members sit at different 
stages of market maturity while facing largely common 
challenges, creating opportunities for targeted peer 
learning. Ethiopia shares energy access needs; Brazil 
and Russia face remote-area supply challenges; and 
India and China have comparable tariff approaches 
that shape the economics of distributed renewables. 
A structured exchange can help emerging markets 
adopt proven approaches rather than develop them 
independently, while a shared skilling effort can 
address workforce constraints across members. The 
exchange can draw on complementary strengths 
across BRICS: Brazil’s experience in compensation 
and regulatory design, India’s digitally enabled mass 
deployment and livelihood applications, South Africa’s 
market arrangements, China’s deployment and delivery 
experience, and Russia’s remote hybrid systems. 

	 A standing exchange across four streams is central 
to delivering the shared ambition: policy, regulatory 
and implementation practices; financing and business 
models; workforce skilling, including installer and 

•	 Action 4—Establish a common learning agenda 
on system integration: As distributed-renewables 
penetration deepens, members are likely to face 
similar technical and financial challenges, including 
grid integration (voltage management, frequency 
control, etc.), distribution-level grid flexibility, the 
recovery of network costs, and the erosion of utility 
revenue. Countries such as China, Brazil, and India 
have already started responding to some of these 
through investments in storage and reforms in tariff 
structure and compensation mechanisms. The BRICS 
group can establish a structured learning agenda 
that combines joint pilots with analysis, focusing 
on shared diagnosis and innovative approaches. 

operations-and-maintenance (O&M) competencies 
and common certification standards; and science, 
technology, and innovation (STI). Under the financing 
stream, the ERCP could facilitate collaboration with 
the New Development Bank (NDB) and other relevant 
financial institutions to examine the cost of capital, 
improve access to finance, and identify financing 
models that can make DRE more affordable. The 
exchange must extend beyond solar to other distributed 
renewable technologies and livelihood applications. 
It can also explore the potential of distributed solar 
to serve local demand, avoid costly grid extensions 
or defer network expansion, and encourage BRICS 
policymakers to account for these benefits in grid and 
electricity mix planning alongside connection and 
integration costs.

	 The exchange can leverage existing BRICS institutions, 
including the BRICS STI Working Group for joint 
research and development (R&D) and the BRICS 
Digital Centre of Excellence for Smart Grids and Energy 
Storage. The ERCP can lead knowledge exchanges on 
policy, regulatory, and financing practices, while the 
Partnership on New Industrial Revolution can support 
workforce skills and certification. Progress can be 
measured through the uptake of shared practices, 
the number of people trained and certified, and the 
exchanges and joint outputs delivered. Each member 
can nominate a focal point, with progress captured 
in the biennial review. This can provide an immediate 
starting point from 2026, and deepen as the shared 
data and cooperation mechanisms mature. Progress 
could be measured against the uptake of shared 
practice, the number of people trained and certified, 
and the exchanges and joint outputs delivered.
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The objective would be to address next-generation 
challenges through knowledge exchange and practical 
demonstration rather than binding standards, since 
grid codes, cost-recovery mechanisms, and tariffs 
remain the responsibility of national and sub-national 
regulators. Furthermore, the agenda can extend the 
BRICS Digital Centre of Excellence for Smart Grids and 
Energy Storage to distribution-side challenges specific 
to distributed renewables. The action would become 
increasingly relevant as DRE penetration rises and 
could become active during 2028–30. The BRICS group 
can track progress through the rollout of joint pilots, 
adoption of shared approaches by member regulators, 
and deployment of distribution-level storage and 
flexibility measures. 

The four proposed actions need not be rolled out 
sequentially (Figure 16). Actions 1 and 3, focused on 
measurement, knowledge exchange, and skilling, are 
foundational and can begin immediately in 2026. Action 2, 
which defines the shared ambition, should follow once the 
first joint data report is available, since a target that cannot 
be measured cannot be meaningfully reviewed. Action 4, 
meanwhile, should be triggered as DRE penetration rises 
and members begin to face deeper system-integration 
challenges.

Figure 16. A four-step indicative roadmap to accelerate distributed renewables uptake among 
BRICS countries (2026–30)

Source: Authors’ analysis.
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Establish common indicators and periodic reporting to 
track DRE deployment and market development.

Enable structured exchange on policy, regulation, 
financing, business models and workforce capabilities.

Anchor: Energy Research Cooperation Platform (ERCP)

Anchor: ERCP and the BRICS Digital Centre of Excellence 
for Smart Grids and Energy Storage

Lever - 1

2026 - 27 2027 - 28 2028 - 29 2029 - 30

Setting long-term 
ambitions

Lever - 2

Lever - 3

Enabling the 
ecosystem

Scaling the 
adoption

Build a common BRICS ambition around nationally 
defined, voluntary targets and measurable indicators.

Anchor: BRICS Committee of Senior Energy Officials and 
BRICS Energy Ministers

Anchor:  ERCP and the BRICS Digital Centre of Excellence, 
relevant national regulators.

Undertake joint pilots and learning on grid integration, 
flexibility, storage, network-cost recovery and 
emerging utility/prosumer models.



Acronyms
BESS	 battery energy storage system

bn	 billion

BRICS	 Brazil, Russia, India, China, and South Africa

BTM	 behind the meter

C&I	 commercial and industrial

CAGR	 compound annual growth rate

CFA	 Central Financial Assistance

DA-JGUA	 Dharti Aaba Janjatiya Gram Utkarsh Abhiyan 

Discom	 distribution company

DRE	 distributed renewable energy

EAF	 energy availability factor

ERCP 	 Energy Research Cooperation Platform

FiT	 feed-in tariff

FY	 financial year

GDP	 gross domestic product

GW	 gigawatt

IEA	 International Energy Agency

ISA	 International Solar Alliance 

IPS	 isolated power systems

IRP	 Integrated Resource Plan

JET-IP	 Just Energy Transition Investment Plan

mn	 million

MNRE	 Ministry of New and Renewable Energy

MVA	 megavolt-ampere

MW	 megawatt

O&M	 operation and maintenance

PV	 photovoltaic

PVTG	 Particularly Vulnerable Tribal Groups

R&D	 research and development

RE	 renewable energy

REIPPPP	 Renewable Energy Independent Power 
Producer Procurement Programme

REST	 Rural Electricity Supply Technology Mission

RTS	 rooftop solar

SAREM	 South Africa Renewable Energy Master Plan

SDG	 sustainable development goals

SEPAP		  Solar Energy for Poverty Alleviation 
Programme

SHP	 small hydro plant

SSEG	 small-scale embedded generation

UAE	 United Arab Emirates

UPS	 unified power system

USD	 United States dollar

V2G	 vehicle-to-grid

VPP	 virtual power plant

WTO	 World Trade Organization
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2026 | Uttarakhand Mukhyamantri Saur Swarojgar Yojana
2024-26 | 
Directives of Commission on Air Quality Management
Net Zero Roadmaps (BH, GJ, TN, UK)
Agroforestry Roadmaps (AS, MH, OD)
140+ Heat Action Plans (GJ, MH, OD, TN)
Treated Used Water Reuse Plans (MH, UP)
Flood Risk Mitigation Plans (GJ, MH)

COLLABORATIONS SINCE 2010

21 Indian states | 60+ countries | 230+ global institutions/forums

Himachal Pradesh
Resilience

Punjab  
Air, Mobility

Haryana  
Air, Energy

Rajasthan
Air, Energy, Food, 

Industry, Water
Gujarat 

Air, Energy, Industry, 
Resilience, Water

Maharashtra Air, 
Energy, Resilience, Water

Goa
Resilience, Water

Karnataka  
Energy

Tamil Nadu 
Air, Energy, Resilience, 
Water

Kerala  
Energy, Mobility

Andhra Pradesh
Resilience, Food 

Telangana 
Mobility

Odisha 
Energy, Livelihoods, Resilience

Chhattisgarh  
Energy, Mobility

Jharkhand 
Energy

Delhi 
Air, Energy, Mobility

Bihar 
Air, Livelihoods

Uttar Pradesh 
Energy, Mobility, Water

Uttarakhand 
Energy, Resilience

To know more or collaborate with us, email 
shalu.agrawal@ceew.in

Madhya Pradesh
Air, Energy, Food

Assam
Energy, Livelihoods

Keralam
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