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Climate change has made catastrophic extreme weather events more frequent in recent years. As the
largest GHG emitter, the energy sector should shift from fossil fuels to renewables with urgency.

It is more challenging for Belt and Road (BRI) countries', most of which are economically less developed,
to tackle climate change.

With technology growing mature and cost declining substantially, distributed solar PV could be applied to
diverse scenarios in BRI countries, bringing significant benefits to both local economic development and
energy transition.

Scenario analysis has been conducted to evaluate the potential of distributed solar PV in 141 BRI countries,
covering rooftop solar PV for residential and industrial/commercial buildings, as well as solar PV for rural
electrification on the demand side where the local populations do not have energy access.

The result shows that by 2030, the incremental capacity of distributed solar PV in 141 BRI countries could
reach 150~334GW, while the potential demand for off-grid solar PV will be 6.4~14.0 GW.
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In recent decades, climate change has had
widespread impacts on socio-economic
development worldwide. Catastrophic extreme
weather events such as mountain fires, droughts,
and heavy rainstorms, occurred more and more
frequently. It is well recognized that greenhouse
gas emissions are the primary cause of climate
change. Carbon dioxide emissions from fossil
fuels account for 76% of total greenhouse gas
emissions. Therefore, accelerating global energy
transition from fossil fuels to renewables is the
top priority for tackling climate change.

Populations in less-developed areas are more
vulnerable to climate change. According to
UNHCR, about 90% of refugees come from
countries that are most vulnerable and least
prepared for climate change adaptation. Most

of the Belt and Road countries are developing
countries with insufficient energy infrastructure,
and significant portions of the local populations
still lack access to electricity. It’s challenging
for these countries to balance economic
development and the need to address climate
change. As of November 2021, 139 out of 142
BRI countries submitted Nationally Determined
Contributions (NDCs). Among these 139
countries, about 70% have set quantitative
renewable energy (RE) targets.

Distributed renewable energy is complementary
to centralized renewable energy in supporting
the clean energy transition. The cost of solar
photovoltaic (PV) has dropped by more than 80%
since 2010. In some countries, the levelized cost

of distributed PV is already significantly lower
than the price of residential electricity, which
makes it more practical to scale up distributed
solar PV around the world.

China is the top investor and equipment
supplier in the energy sector on a global
scale. It is extremely important for China to
promote overseas green investment while
developing domestic renewable energy. In
addition to building large-scale renewable
energy power plants overseas, we should
realize that distributed renewable energies,
particularly distributed solar, also have great
potential in development and far-reaching
impact in BRI countries. For example,
distributed solar could generate electricity
with residential, commercial, and industrial
rooftop installations, and be easily installed
to deliver electricity to populations without
access to the grid. Investment and development
of distributed renewable energy could directly
improve the local life quality and further
contribute to Sustainable Development Goal
7 (Ensure access to affordable, reliable,
sustainable, and modern energy for all).

This publication is based on existing analysis

and provides a quantitative potential assessment
focusing on distributed solar in BRI countries
from residential, commercial, and industrial
applications, as well as rural electrification.
Chinese enterprises (both state-owned
enterprises and private-owned ones), as the main




entities of overseas investment, could be better
informed on country-specific resources and the
demand situation. This publication is intended
to provide a general landscape analysis with

the aim of showing that there is huge market
potential to develop distributed solar PV in BRI
countries. As a preliminary potential analysis,
this publication is not intended to conduct
application-level analysis, due to operational and
executional concerns.

Research Methods

Scenario analysis is applied to this research. We
screened available rooftops in built-up areas and
analyzed the growth trend in “base-line scenario”
and “positive scenario” in the coming two
decades, considering the main factors affecting
solar energy utilization, such as shading, roof
slope, and orientation, then calculated the
potential installed capacity of distributed solar
PV. Meanwhile, as off-grid solar system is well
recognized as one of the best solutions to address
the energy access issue, we also estimated the
potential installed capacity of off-grid solar PV
for those households which currently do not have
access to electricity, assuming off-grid solar PV
can meet 40%-60% of their lowest electricity
demand. It should be noted that, there exists an
overlap between results from “rooftop screening
in built-up areas” and “off-grid solar system
analysis”, so the two kinds of results should not
be added up.

Data Sources

The main data sources include the United

Nations (UN), the World Bank Group (WB),
the International Monetary Fund (IMF),

the Organization for Economic Cooperation
and Development (OECD), the Population
Reference Bureau (PRB), Our World in Data
(OWID), the International Energy Agency
(IEA), and the International Renewable Energy
Agency (IRENA).

Based on data directly cited from the above-
mentioned international organizations, the
research team developed the BRI database for
analysis.

Structure of this report

This report has four chapters.

The first chapter provides basic information on
the BRI and its member countries, the status quo
of the globally distributed PV development, the
significance of promoting distributed solar PV in
BRI countries, and the main applications of the
solar power system.

In the second chapter, the authors reviewed
key evaluation methodologies of the potential
distributed solar PV, developed scenarios

for potential evaluation through “rooftop
screening in built-up areas” and “off-grid
solar system analysis”. Furthermore, typical
application models of distributed solar PV

in BRI countries are presented, including
applications on residential and commercial/
industrial rooftops, integration with the
charging system for e-mobility, and integration
with agricultural facilities.




X

In the third chapter, Ethiopia and Indonesia
are selected as representative countries of the
two key regions (Africa and Southeast Asia) of
the BRI. Based on the two countries' current
economic development, energy supply and
demand, this chapter assesses the potential of
distributed solar PV from the rooftop resources
and demand sides, and identifies the main
application models of distributed solar PV in
both countries.

The fourth chapter summarizes the key findings
of previous chapters, emphasizes the significance
of promoting distributed solar PV in BRI
countries, and proposes recommendations to the
main stakeholders.

The assessment results show that by 2030,

the potential incremental installed capacity of
distributed solar PV capacity in 141 BRI countries
could reach 150-334 GW, and 6.4-14.0 GW in
installed capacity from off-grid solar systems is
needed to meet the lowest electricity demand

of populations currently without access to
electricity. In terms of promoting off-grid solar
systems in rural areas, the social implications

far outweigh the economic ones, as it is directly
related to the achievement of the UN Sustainable
Development Goals (SDGs), such as "No Poverty"
and "Affordable and Clean Energy."

The significance and potential of the
development and utilization of distributed solar
PV in BRI countries require sufficient attention
from planners, policymakers, investors, and
other stakeholders.

Energy planning departments should
incorporate distributed PV into their planning
system. National and local policy-making
authorities need to introduce appropriate
guiding policies and measures to attract
investors and project developers to enter the
distributed PV market.

Regulators from BRI countries’ cities, industrial
parks, and communities need to facilitate the
coordination amongst distributed solar PV
developers, local utilities, electricity consumers,

WRl.org.cn

rooftop owners and financial institutions,
and explore sustainable models for project
development, construction, and operation
management together.

Multilateral/bilateral development agencies,
with a unique role in project identification,
incubation, and investment, should provide
financial and technical assistance to promote
distributed solar PV for energy access, connect
supply with local demand, further explore
multi-party cooperation mechanisms with
commercial institutions.

It is suggested that Chinese overseas energy
investment enterprises pay more attention to
the potential of the distributed solar PV market
in BRI countries, develop pilot projects in
regions/industrial parks with relatively mature
conditions, and scale up the success.

China has accumulated rich experience in
the development of distributed solar PV. To
promote the Green Belt and Road Initiative,
it is necessary for China to strengthen
communication and experience-sharing with
BRI countries, contributing to the energy
transition in those countries.
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