PERMITTING FOR SUSTAINABLE

ENERGY PROJECTS
CHALLENGES AND BEST PRACTICES

(%)
5
()]
S

kS

<
()

S
0
[\9)

o

@)

(%)

=
g
g
S
Q

(%)

Supported by:
-| OOZ % Federal Ministy B B 4 B /% INTERNATIONAL
A | for Economic Affairs I KI @) cumate
RENEWABLES R E N EW and Climate Action INITIATIVE
CITIES & REGIONS “—~— Southeast Asia
Local Governments ROADMAP -—
for Sustainability the basis of a decision

on b
by the German Bundestag



This document is targeted at local and regional governments, with the aim of providing guidance on best
practices related to permitting for sustainable energy projects.

AUTHORS
Nancy Okodoi
Rachel Kisiangani

CONTRIBUTORS
Kanak Gokarn, ICLEI World Secretariat Nam Jung Choi, ICLEI World Secretariat
Rohit Sen, ICLEI World Secretariat Panramon Mahasuwan, ICLEI World Secretariat

REVIEWERS

Jinlei Feng, IRENA

Sharon Lo

Reshma Francy (Associate Director, Policy Pathfinding & Trilemma)

KEY RESOURCE PERSONS

Vincent Kitio (Lead Urban Energy Solutions, Urban Basic Services Section, United Nations Human Settlements
Programme, UN-Habitat

Alex Campbell (Director of Policy and Partnerships, Long Duration Energy Storge Council)

Gordon Edge (Head of Policy and Research, International Hydropower Association)

ABOUT THE 100% RENEWABLES CITIES AND REGIONS ROADMAP PROJECT

The 100% Renewables Cities and Regions Roadmap project facilitates the energy transition by raising local
awareness on renewable energy sources, showcasing how local and national governments can create coordinated
enabling frameworks and policies, exploring access to public and private sector finance, and building local
renewable energy projects to address electricity, heating, and cooling. The project is implemented by ICLEI and
funded by the German Federal Ministry for Economic Affairs and Climate Action (BMWK) through the International
Climate Initiative (IKI).

ABOUT RENEW-SEA

The RENEW-SEA project is implemented by the ICLEI World Secretariat and the ICLEI Southeast Asia Secretariat. It
aims to develop awareness and capacities related to sustainable energy and improve multi-level coordination in
Indonesia, Malaysia, and Thailand.

ABOUT ICLEI - LOCAL GOVERNMENTS FOR SUSTAINABILITY

ICLEI - Local Governments for Sustainability is a global network working with more than 2,500 local and regional
governments committed to sustainable urban development. Active in 125+ countries, ICLEI influences sustainability
policy and drives local action for low emission, nature-based, equitable, resilient and circular development. ICLEI's
Members and team of experts work together through peer exchange, partnerships and capacity building to create
systemic change for urban sustainability.

COPYRIGHT

© 2024 ICLEI - Local Governments for Sustainability e.V. All rights reserved. Requests to reproduce or to quote
material in part or in full should be sent to the emails below. ICLEI encourages the use and dissemination of this
publication, and permission to reproduce this material without modification will usually be permitted without
charge for non-commercial use.

CONTACT

ICLEI - Local Governments for Sustainability e.V.
Kaiser-Friedrich-Str. 7

53113 Bonn | Germany

Tel. +49-228 / 97 62 99-00 ; E-Mail: sustainable.energy@iclei.org
https://www.iclei.org



Executive Summary

This knowledge product provides a non-prescriptive view of the global challenges and best practices in permitting
for sustainable energy projects. It is non-prescriptive as permitting is recognized to be highly nuanced to
jurisdictions with varying policy, legal and regulatory regimes. It also recognizes that streamlining of permitting
processes requires varying degrees of financial commitment and outlay which cannot be uniformly applied across
the globe. Further, although the interrelationships between subnational and national governments are a factor
that's a great influence on how the best practices would be viewed and recommendations applied, again, these
vary greatly from nation to nation.

Targeting audiences ranging from subnational and national governments to international entities involved in
policy development and guidance in the sustainable energy sphere, the broad aim is therefore to highlight these
to induce further thinking through respective permitting processes and development agendas.

Whilst sustainable energy (SE) specifically speaks to meeting the energy needs of the present without
compromising the resources and energy supply of the future, the document has used the phrase interchangeably
with renewable energy (RE) which broadly refers to those types of energy that use infinitely available resources.
Hence, it is understood that part of the definition of sustainable energies is that they are renewable but not vice
versa, i.e. not all RE technologies are sustainable.

Permitting by definition involves a sequence of legal and regulatory approvals with the intent of ensuring projects
meet national and local regulations with reference to zoning, environmental impact and building standards.
Whilst meeting climate targets requires sustainable energy (SE) technology, the implementation of SE projects is
severely hampered by complicated permission laws and time-consuming permitting processes. According to a
report published by the American Clean Power Association, clean power installations declined in 2022 for the first
time in five years, an issue which although also occasioned to a shortage of transmission lines was largely
attributed to permitting issues, including delays in connecting projects to the grid.

These project delays put investment and project sustainability at risk due to challenges further symptomized by
grid integration issues, complicated regulations, protracted approval processes, knowledge gaps among
stakeholders, and community opposition all further discussed in the challenges section of this document.
Challenges discussed here include:

1. Grid integration issues: outdated systems in existing infrastructure frequently make it impossible to
integrate renewable sources.

2. Regulatory complexity: Developers are perplexed by overlapping requirements at several regulatory
levels.

3. Prolonged approval times: Projects may be hampered by lengthy approval procedures that take years
to complete.

4. Knowledge gaps among stakeholders: Delays frequently result from local governments and
communities’ ignorance of permitting requirements.

5. Lack of community acceptance: Inadequate participation and misunderstandings might lead to
opposition from the community.

However, permitting should also be looked at as an opportunity as it offers benefits for all stakeholders involved
including encouraging stakeholder engagement, ensuring legal and regulatory compliance, supporting long-term
sustainability and energy goals, promoting environmental responsibility, helping in attracting investment and
mitigation of risks and conflicts.

In gleaning the benefits of permitting, the discussion of best practices covered topics including environmental
standards, technological innovations and community participation.

Environmental standards: Whilst conducting thorough ESIAs is important, the permitting process is shortened
or made more efficient through categorization of projects with the larger and significantly impactful ones being
subjected to greater rigor in review. Of further importance is early and meaningful community participation
running parallel to other environmental permitting processes



Technological innovations: Improvement of efficiency and transparency is dependent on the use of
automation, digital permitting systems, and real-time monitoring.

Community participation: Key to successful project is proactive and early community participation to resolve
issues, take into account suggestions, and guarantee equitable benefit sharing.

In response to the challenges and in light of the best practices and case studies discussed, recommendations
pertinent to national governments, subnational governments, and international organizations have been given,
accordingly. The intent of these recommendations is to provide a global view recognising that they are not
uniformly applicable due to the aforementioned nuance in permitting systems across the world varying from
country to country and also sometimes being variable from region to region within national borders.

Recommendations for subnational governments

Centralize and streamline permitting agencies: Develop or enhance a centralized permitting agency to handle
renewable energy projects, streamlining the approval process by coordinating across various departments. This
approach reduces bureaucratic delays and simplifies the permitting process, similar to the model adopted by New
York's Office of Renewable Energy Siting (ORES).

Implement strategic spatial planning: Implement strategic spatial planning to pre-identify suitable areas for
renewable energy projects. Make use data-driven analyses to assess environmental impacts, infrastructure needs,
and land-use conflicts, reducing conflicts and accelerating project timelines as demonstrated by Germany'’s spatial
planning approach.

Enhance environmental impact assessments (EIAs): Require comprehensive environmental impact
assessments (EIAs) for all large-scale projects, including public consultations. Ensure developers propose effective
mitigation measures for identified environmental impacts to protect local ecosystems and support sustainability
goals.

Foster strong community engagement: Foster strong community engagement by implementing robust
strategies, including public hearings, feedback mechanisms, and benefit-sharing agreements such as Community
Benefit Agreements. Engaging communities and sharing benefits can build local support and minimize
opposition, following successful models like those in New York.

Create transparent and predictable regulatory frameworks: Create transparent and predictable regulatory
frameworks by developing clear and detailed permitting guidelines with fixed timelines. Communicate regulatory
requirements and updates transparently to reduce uncertainty for developers, improving investor confidence and
project planning.

Invest in grid infrastructure: Invest in grid infrastructure by prioritizing projects that enhance grid capacity,
reliability, and connectivity to support renewable energy integration. Modernizing grid infrastructure is crucial for
accommodating new renewable energy sources and preventing grid bottlenecks.

Build local capacity: Build local capacity by providing training and resources to local authorities and stakeholders
to improve their understanding of permitting processes and renewable energy technologies. Enhanced local
capacity leads to more efficient and effective permitting and project management.

Recommendations for national governments

Support centralized permitting systems: Facilitate the establishment or enhancement of centralized permitting
systems at the subnational level by providing financial support, technical assistance, and best practice guidance.
National support for centralized systems can improve efficiency and consistency in permitting processes across
regions.

Encourage and fund strategic spatial planning: Encourage and fund strategic spatial planning initiatives for
subnational governments by providing resources and incentives. Share successful models and tools to assist in
site selection and planning, helping streamline project development and reduce land-use conflicts.



Promote standardized environmental and community standards: Promote the development and
dissemination of national standards for environmental assessments and community engagement, aligning with
international best practices. Standardized practices ensure consistency and high-quality assessments across
regions.

Facilitate regional and cross-border cooperation: Promote regional cooperation to address regulatory and grid
connection issues that span multiple jurisdictions. Support cross-border initiatives for harmonized regulations
and infrastructure development to resolve common challenges and facilitate renewable energy integration.

Invest in grid modernization projects: Invest in national grid modernization and expansion projects to improve
infrastructure and enhance connectivity. Support initiatives that upgrade transmission lines, integrate smart grid
technologies, and increase grid resilience to accommodate renewable energy.

Address legal and institutional barriers: Review and amend existing legislation and institutional frameworks to
remove barriers to renewable energy development. Ensure regulatory alignment and efficiency to facilitate
smoother project approvals and implementation.

Recommendations for global institutions

Advocate for standardization of permitting processes: Support the development and adoption of international
standards for renewable energy permitting processes. Collaborate with national and subnational governments to
establish common frameworks that reduce complexity and uncertainty for developers operating in different
regions.

Promote harmonization of regulations: Encourage the alignment of regulatory approaches across countries
and regions by developing guidelines and recommendations for harmonizing permitting regulations while
respecting local contexts. Harmonized regulations facilitate cross-border investments and project development.

Facilitate international knowledge sharing: Create and support platforms for sharing best practices, case
studies, and successful strategies related to renewable energy permitting and grid connectivity. Organize
international forums and workshops to foster collaboration and innovation.

Provide technical assistance and capacity building: Offer technical assistance and capacity-building programs
to governments and organizations in low-and-middle income regions. Provide expertise, tools, and resources to
improve permitting processes and grid management, enhancing local capabilities and facilitating effective
implementation of best practices.

Support research and innovation: Fund research and innovation focused on overcoming regulatory and grid
connection challenges. Support pilot projects and technological advancements that address specific issues, drive
progress and resolve complex challenges in permitting and grid integration.

Encourage multilateral cooperation: Promote multilateral cooperation among countries and international
organizations to address common issues in renewable energy development. Facilitate collaborative efforts to
develop shared solutions and address global challenges, fostering collective progress in renewable energy.

In conclusion, the permitting process for sustainable energy projects presents both significant challenges and
favorable opportunities that are important for the future of renewable energy. Key technical challenges such as
grid integration and regulatory complexities must be strategically addressed to facilitate a more efficient transition
to sustainable energy sources. This requires immediate and coordinated actions, including streamlining
administrative processes to eliminate bureaucratic delays, fostering community engagement to ensure local voices
are heard, and integrating cutting-edge technologies like digital permitting systems to enhance transparency and
efficiency.
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1 Introduction

1.1 Problem Statement

Sustainable energy development is currently facing unprecedented growth globally. As nations strive
to meet climate targets and transition to renewable energy sources, the global energy landscape
continues to be shaped by rapid technological advancements, regulatory and policy shifts, and
international agreements. At the 2023 U.N. climate conference commitments were made by over 200
countries to triple renewable capacity by the year 2030. Consequently, solar, wind, and other
renewable sources now account for a growing share of global electricity production, with renewable
energy contributing about 30% of electricity generation in 2023 with projections for this to grow up to
51% in 2040 illustrated by Figure 1.

2023 2030

Y

Fossil fuels = Wind = Nuclear = Solar = Other renewables

L/

Figure 1: Current and projected share of electricity production attributed to renewables

Despite significant growth and future prospects, especially in terms of policy moves and commitments
towards carbon neutrality and the energy transition, sustainable energy projects face several
significant challenges that span regulatory, financial, social, and technical aspects as shown in the
following Figure 2.

Permitting which cuts across all these domains involves a sequence of regulatory approvals with the
intent of ensuring projects meet national and local regulations with reference to zoning,
environmental impact and building standards. These are very specifically nuanced by jurisdiction
making permitting one of the most multifaceted and complicated hurdles to the development of SE
projects. This complexity poses significant challenges and leads to, among other issues, delays for
sustainable energy development globally.

According to a recent conversation with a representative from the International Hydropower
Association (IHA), hydropower projects for example, can take up to 10 years to complete regardless of
where in the world they are being undertaken.



Social: Community resistance occasioned by common impacts of large sustainable
energy projects like relocation and loss of livelihoods is especially for communities
dependent on traditional livelihoods related to land and ecosystem services. This is
especially true of hydroelectric projects which require flooding of large tracts of
land.

Regulatory: Complexity of Financial: Sustainable energy
regulatory and permitting projects typically require high
processes, which are often upfront investment, which can
lengthy, inconsistent, and be difficult to secure, particularly
riddled with overlapping in regions where financial
requirements. These delays incentives are limited or absent.
can significantly slow project Investors often perceive these
development and increase projects as risky, especially in
costs. developing countries with
unstable policy environments.

Technical: Many regions lack the necessary grid infrastructure to support the
integration of variable energy sources like wind and solar.

Transmission bottlenecks and outdated grids make it difficult to distribute
electricity efficiently from renewable projects, which are often located in remote
areas. The intermittency of renewable sources further complicates grid stability,
requiring costly energy storage solutions that are not yet widely available.

Figure 2: Challenges facing sustainable energy projects

Transmission lines, which are critical to energy distribution, face even longer timelines. It is estimated
that in Europe alone, four times more wind energy capacity is stuck in permitting delays than is
currently under construction. The graph under Figure 4 shows how permitting processes are
hampering Europe’s energy transition using wind capacity broken down by development stage.

In Africa, renewable energy companies have closed shut down due to protracted and lengthy
permitting processes where some have lasted for even more than 5 years thereby inconveniencing the
developers. Adopted from a study about permitting and the clean energy transition, by the Hamilton
Project', the Figure 3 below shows the renewable energy and transmission project duration from first
to last federal permitting milestone, by year of first milestone (2007 to 2023).



The study estimated the duration of the projects using the earliest milestone date as the start date,
and the latest milestone date as the completion date showing upwards of 140 months between the
first and last permitting milestone.
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Figure 4: Wind capacity in selected European Union Countries broken down by development stage

The study further quotes Nielson, Hoen and Rand saying that permitting related processes including
zoning regulations, grid connection and community opposition formed the three top reasons for
sustainable energy project delays. They use the following Figure 5

below illustrates this.
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Figure 3: Renewable energy and transmission project duration from first to last federal permitting milestone
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These delays not only suppress innovation and growth but also create uncertainty in the renewable
investment climate. When developers lack a clear, predictable permitting timeline, it becomes difficult
to plan for production and resource allocation, leading to inefficiencies. Without the certainty of a
streamlined process, attracting investment into large-scale renewable projects, such as offshore wind
farms, becomes more challenging'.
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Source: Nilson, Hoen and Rand, 2023.

Figure 5: Leading causes of cancellation for wind and solar projects, 2016-23

1.2 Rationale

An efficient and effective permitting process is crucial for accelerating the deployment of renewable
energy projects. Streamlined permitting can significantly reduce the lead time for projects, which is
essential for meeting global energy transition goals. When the process is unpredictable, discretionary,
or inconsistent, developers face delays, which can ultimately disincentivize investment.

Currently, the permitting process for many renewable energy projects is a highly manual and
fragmented system. It involves numerous stakeholders, ranging from national governments, local
governments and state agencies to public interest groups, each of which has input into whether a
project can proceed or not. This decentralized yet under-resourced system results in disorganized
decision-making and permits getting stuck in bureaucratic delays. Moreover, the lack of digital tools
aggravates inefficiencies, slowing down approval times even further.

For large-scale renewable projects like offshore wind farms, permitting delays can last several years,
negatively affecting industry momentum. Without the certainty of a defined project pipeline and a
predictable timeline, the renewable energy industry struggles to build at scale. Therefore, a
streamlined approach to permitting is necessary to provide certainty to investors, enhance efficiency
in the development of renewable energy projects, and ultimately help accelerate the clean energy
transition.

The Figure 6 below outlines the importance of a good permitting process summarized in 7 key areas.
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Encouraging Stakeholder Engagement Ensuring Legal and Regulatory Compliance
A robust permitting process ensures that

renewable energy projects align with national laws,
local regulations, and international standards. This
compliance is important as it helps in avoiding

legal challenges, ensuring smooth project

execution, and fostering investor confidence.

A transparent and inclusive permitting process
ensures that all stakeholders, including local
communities, government agencies, and other
stakeholders have a voice in the project
development.

This reduces opposition and builds trust
between developers and communities, leading
to smoother project implementation.

Promoting Environmental
Sustainability

Supporting Long-term includes rigorous environmental

Sustainability
and Energy Goals
By ensuring that projects meet
environmental, social, and legal
standards, a good permitting
process supports broader sub-
national, national and global goals
for sustainability, energy transition,
and climate change mitigation. It
ensures that renewable energy
projects contribute positively to
long-term energy security and
environmental protection.

Permitting development with sustainability.

Attracting Investment

A clear and predictable permitting framework
gives investors’ confidence that renewable
energy projects will proceed without
unnecessary regulatory hurdles. This is

Facilitating Timely Project Implementation Part'cma.rly '?portam In attracting

An efficient and effective permitting process is crucial for accelerating international investment, as it rgduce;
the deployment of renewable energy projects. Streamlined percel\{ed risks and uncertainty in project
permitting can significantly reduce the lead time for projects, which is execution.

essential for meeting global energy transition goals by ensuring
smooth implementation of energy projects. When the process is
unpredictable, discretionary, or inconsistent, developers face delays,
which can ultimately disincentivize investment

Crosscutting: Mitigating Risks and Conflicts
Permitting processes help identify and address potential risks, including land rights disputes, environmental concerns, or community

opposition early in the project. By resolving these issues upfront, the process reduces the likelihood of costly delays or conflicts during
the later stages of the project.

A well-structured permitting process

assessments, ensuring that projects
do not harm ecosystems, wildlife, or
natural resources thereby balancing

Figure 6: Importance of a good permitting system

Without proper permitting, renewable energy projects can face significant obstacles, such as legal
challenges, opposition from local communities, or failure to meet regulatory requirements. Thus, a
well-structured, transparent, and predictable permitting process is crucial for the successful and
timely implementation of renewable energy initiatives.

Broadly speaking, an effective permitting system provides clarity to investors and other players in

terms of expectations for legal and regulatory compliance, risk management and conflict resolution.

In addition to clarity of timelines, this includes stipulations for permits that are aligned with existing

land use policies, planning regulations, energy policies and other legal frameworks within the specific

subnational or country jurisdiction. Derived from alignment with existing policies, typical milestones
a permitting process are illustrated by the Figure 7 below.

in
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Development permission Environmental Impact Zoning decision by local

application (preparation Assessment municipal authority
and submission) Outcome is an EIA licence, Can take from between 4 to 8
) ) ) process typically provides an weeks with project being
Typically includes zoning opportunity for community subjected to public comment at
(land use change pproject disclosure) this time

application, and land
lease/title undate)

! |
! :
! Commences on successful zoning Construction to commence within |
| application two years of permit p Grid connection
Buildin rmi R . - P
O uilding permit Building permit decision O application
application

Figure 7: Main milestones in a permitting process

Definition of sustainable energy projects

When we speak of sustainable energy, we refer to UNDP's definition of energy solutions that
simultaneously address development issues related to economic growth and social equity
aligned with SDG 7 on ensuring access to affordable, reliable, modern, and sustainable
energy. Goal 7 target areas include universal access to energy, increase in renewable energy
share in the global energy mix and improvement in global energy efficiency. This is also in
line with the conventional definition of sustainability: energy that can meet the energy needs
of the present without compromising the resources and energy supply of the future.

Whilst closely related to renewable energy, RE refers to those types of energy that use non-
finite resources. Because of varying data sources, the two might appear interchangeably
within this document.

Sustainable energy projects as discussed in this document cover project infrastructure within
the projects’ areas of interest varying by technology type including the dams, wind turbines,
solar panels, storage infrastructure, etc, and the land on which they are situated. It also
covers transmission infrastructure which is related to the discussion on grid connectivity but
also has discrete permitting requirements in some jurisdictions.

Box 1: Definition of sustainable energy technologies

1.3 Legal And Regulatory Basis for Permitting

The governing of sustainable energy permitting from a legal and regulatory varies widely across
jurisdictions although it shares certain common elements. As with other types of developments, it is
typically built around national energy policies, environmental protection laws, land use regulations,
and international agreements, with the goal of facilitating clean energy growth while ensuring
environmental sustainability, grid stability, and community welfare. Although the specifics vary by
country, Table 1 provides a summary of the elements commonly seen in global regulatory frameworks
for sustainable energy further explained below.
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Policy and regulation

International Agreements
and Standards

National Energy Policies

Environmental Legislation

Permitting
and Licensing Requirements

Land Use and Zoning Regulations

Table 1: Legal and regulatory basis for permitting

International Agreements and Standards: Many countries have not
only signed but also follow global standards and agreements, such as
the Paris Agreement on climate change, which commits nations to
reduce greenhouse gas emissions and increase renewable energy
adoption. International financial institutions like the World Bank and the
International Finance Corporation (IFC) also set environmental and
social standards for projects that they finance, which often influence
renewable energy project development. The United Nations Framework
Convention on Climate Change (UNFCCC) also provides a framework for
international cooperation on climate initiatives. These agreements
significantly influence national policies and project development in the
renewable energy sector.

National Energy Policies: Governments typically set national energy
policies or strategies that outline goals for renewable energy
production, energy security, and carbon emissions reduction. These
policies often include targets for renewable energy capacity, tax
incentives, feed-in tariffs, or renewable energy auctions to attract
investment. For instance, Kenya's National Energy and Petroleum
Policy (2018) outlines ambitious renewable energy targets, while
India's National Electricity Policy emphasizes increasing the share of
renewables in the energy mix.

Environmental Legislation: Environmental regulations are a key part of
the renewable energy framework, requiring Strategic Impact
Assessments (SEAs), Environmental Impact Assessments (EIAs) or
similar studies to evaluate potential effects on ecosystems, wildlife,
water resources, and local communities. In India, the Environment
(Protection) Act, 1986, provides a legal framework for environmental
clearance of projects. Compliance with environmental laws is
mandatory for permitting and project approval.

Permitting and Licensing Requirements: Specific permits are often
needed at various stages of project development, including
environmental clearance, land use permits, building permits, grid
connection agreements, and operational licenses. Many countries are
working to streamline the permitting process to reduce delays, but it
remains a critical regulatory step.

Land Use and Zoning Regulations: Renewable energy projects,
particularly wind and solar, require extensive land. National or local
authorities typically regulate land use through zoning laws, land
acquisition processes, or land use plans that ensure projects are sited in
appropriate areas, minimizing conflict with agriculture, conservation, or
urban development. Brazil's Forest Code (Law No. 12.651/2012)
regulates land use and mandates environmental licensing for projects,
promoting sustainable land use while minimizing conflicts with
agriculture and conservation efforts.
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Infrastructure and access

Grid Access

Economic aspects

Incentives and Financial Mechanisms

Community and safety

Social and Community Engagement
Requirements

Health and Safety Standards

Grid Access: Countries have regulations that often define how renewable energy
projects can connect to the existing national grid and participate in the electricity
market. These include rules on grid capacity, priority dispatch for renewable
energy, and mechanisms to sell surplus energy to the grid, such as feed in tariffs
or power purchase agreements (PPAs). Germany's Renewable Energy Sources
Act (EEG), officially known as Erneuerbare Energien Gesetz, ensures priority
grid access for renewable energy producers, allowing them to feed
electricity into the grid and receive compensation through established
tariffs.li

Incentives and Financial Mechanisms: To encourage investment in renewable
energy governments often provide financial incentives such as tax breaks,
subsidies, grants or through dedicated renewable energy zones. India's Solar
Park Scheme which establishes dedicated renewable energy zones that provide
solar developers with benefits like land access infrastructure support and fiscal
incentivesiv. Other policies like renewable energy credits (RECs) or carbon pricing
also create financial markets for green energy.

Social and Community Engagement Requirements: Regulatory frameworks
majorly emphasize community engagement and require developers to consult
with local communities, particularly when land rights are involved. The need for
Free, Prior, and Informed Consent (FPIC) has and continues to be a standard
requirement, especially in projects that affect Indigenous or vulnerable
populations. The Indigenous Peoples’ Rights Act (IPRA) in the Philippines
mandates FPIC for projects impacting Indigenous lands, ensuring their voices are
heard in decision making processes ".

Health and Safety Standards: Countries have regulations that cover health and
safety protocols during the construction and operational phases of renewable
energy projects. These standards aim to protect workers and the public from
hazards associated with large scale energy infrastructure.

In emerging markets, regulatory frameworks for renewable energy development are still evolving, but
many nations are working with international financial institutions and donor organizations to develop
policies that promote sustainable energy investments. Countries should prioritize aligning local
regulations with global standards to foster a more effective and cohesive approach to renewable

energy development.
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1.4 Brief Overview of Permit Types

Development of sustainable energy projects is subject to multiple layers of approvals, here divided
into pre-construction and post-construction phases each addressing a specific aspect of regulatory
compliance. They typically apply to different stages of project development, ensuring adherence to
environmental, technical, and legal standards. Depending on the jurisdiction which determines the

licensing convention applicable, permits fall into these broad categories: site selection, environmental
impact assessment, construction, and grid integration, ensuring comprehensive oversight throughout

the project lifecycle. Figure 8 illustrates key types of permits typically required for renewable energy
projects across the globe.

1.4.1 Pre-Construction Permits
These include all processes up until a building permit is issued.

Land Use/Siting and Zoning Approvals
These include zoning approvals as well as land ownership agreements.

Zoning/Change of Use Approval - This approval ensures that the land designated for the project

is

appropriately zoned for energy infrastructure. For example, a project in the U.S. may require local
government approval for changes in land use, while in Europe, national guidelines often govern such
processes. On the hand a country like Denmark has streamlined processes allowing rapid approvals,

while Nigeria and Kenya face bureaucratic bottlenecks.

Zoning/Change of Use
Approval
N 1.Land Use/Siting and
Zoning Approvals
Land Lease/Ownership
Documentation
Environmentallmpact
=J2. Environmental Permits Assessment (EIA)
Approval
m s Constructionand
. . Building Permits
Pre-construction permits [ ;
Roads Construction
Approval
. - Aviation/Military
L 5. Culturaland ultural & Archaeological
Archaeological Permits Impact Assessment
Il 6. Social& Community Sociallmpact
Licenses Assessment (SIA)
Grid Connection License
] 1- Operational Permits
Power Purchase
Agreement (PPA)
Post Construction -
permits Il 2.Healthand Safety Ongoing Health & Safety
Compliance Compliance Certification
3. Renewable Energy IssEuancegf Rl_afrjewable
gl Certificates (RECs) | IEIEVICEININESISS
(RECs)

Figure 8: Permit types applicable to SE projects
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Land use/siting and zoning approval

Typical timeline: 1-2 weeks

@rsted's Hornsea Project took

1 month
Denmark 1 2 3 4 5 6 7
Time in months
Nigeria 1 2 3 4 5 6 7

Typical timeline: 6 months

Solar Africa’s Projects took 6
months.

Suggestion to improve processes:

Implement a centralized online application system to reduce paperwork and processing times.

Land Lease/Ownership Documentation - Land lease or ownership documentation must be in place for
energy projects. In cases where land is not owned by the developer, appropriate leasing or ownership
documentation must be in place, such as a land lease or a Right-of-Way agreement. Denmark’s quick
lease agreements contrast with lengthy processes in South Africa, which can delay project initiation.

Suggestion to improve processes:
Create standardized templates for land agreements to expedite negotiations and approvals.

Environmental Permits

Environmental Impact Assessment (EIA) Approval - Most jurisdictions require a thorough environmental impact
assessment to understand the potential effects of the project. This is a significant step in countries like South Africa,
Kenya and India, where EIAs are mandatory to address potential impacts on ecosystems, wildlife, and air quality.
Denmark’s efficient EIA process contrasts with lengthy requirements in Brazil and parts of Africa, where delays can
significantly affect timelines.

Environmental permit

Typical timeline: 6-12 months

EIA for the Belo Monte Dam
Project took 10 months

Brazil 1 2 3 4 5 6 7 8 9 10 1
Time in months

Denmark 1 2 3 4 5 6 7 8 8 10 n

Typical timeline: 1-3 months

ElA for the Hornsea Project
took 3 months

Suggestion to improve processes:

Streamline the EIA process by allowing phased assessments and engaging stakeholders early.
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Construction and Building Permits

Construction Permit - This permit allows the developer to commence building the energy infrastructure.
Most countries often require site-specific approvals, which include detailed assessments of building
plans and materials to ensure compliance with local building codes. In Kenya, a construction permits
typically issued within 3-6 months (and up to 10 months in reality) whilst some countries in the
developed world have cut this down to between 2 and 4 weeks.

Suggestion to improve processes:

Introduce a single-window clearance system to consolidate permits into one platform for faster approvals.

Roads Construction Approval - This is mostly in remote areas where a road development is needed for
project construction. Approval is necessary for road development related to project construction.
Denmark's rapid processes contrast with delays in rural areas of Kenya, where bureaucratic delays can
hinder development with road projects taking up to 12 months to approve in the latter contrasted with
one month in the former.

Suggestion to improve processes:

Utilize existing road networks to minimize the need for new approvals and simplify logistics.

Aviation and Military Approvals

Aviation/Military Clearance - This is especially relevant for wind energy projects; this permit ensures that
turbines or high structures don't interfere with flight paths or military operations. Countries have
stringent requirements for proximity to aviation facilities which must be adhered to. Denmark's
(typically 1-2 months) integration with aviation authorities allows for quicker approvals, while parts of
India (typically 3-4 months) often see delays.

Suggestion to improve processes:

Engage with aviation authorities early in planning to clarify requirements and avoid delays.

Cultural and Archaeological Permits

Cultural & Archaeological Impact Assessment - This is important in areas with cultural heritage or
archaeological significance. Several African nations, such as Kenya and South Africa, require these
assessments to protect cultural sites during the development of energy projects, a developer should
ensure they obtain the permits from the relevant authorities. Integrated approaches are useful in
cutting down the prolonged review times witnessed in areas like Peru where for example, the
Chavimochic project took 8 months to complete the cultural assessment.

Suggestion to improve processes:
Develop standardized procedures for cultural assessments to streamline reviews.

Social and Community Licenses

Social Impact Assessment (SIA) Approval and Community Consent - Like many projects, renewable energy
projects require the social license to operate, ensuring the community's voice is considered, and
benefits are equitably shared. Denmark’s effective community engagement contrasts with inconsistent
practices in parts of Africa and India. To exemplify Denmark’s leadership in this, for example, the SIA for
the H2RES Hydrogen Project in took 3 months while a similar process for the Lake Turkana Wind Power
Project in Kenya took 8 months.

Suggestion to improve processes:

Establish clear guidelines for community engagement to ensure consistent involvement throughout the project
lifecycle.
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1.4.2 Post-Construction Permits

Operational Permits
These include grid connection license as well as power purchase agreements (PPA).

Grid Connection License - After construction, the project must be connected to the grid, which typically
requires a grid connection license. In Europe, grid connection processes are streamlined to encourage
renewable integration, while in countries like the U.S., the Federal Energy Regulatory Commission (FERC)
oversees these approvals. Countries like Nigeria and Brazil, however, see variations in regulatory
efficiency.

Power Purchase Agreement (PPA) - A PPA outlines the terms under which the project's generated energy
will be sold to the utility or grid operator, which is crucial in countries like the U.S. and South Africa,
where regulatory frameworks ensure fair pricing and grid stability contrasting with some other regions
in Africa and India where unclear terms can lead to delays.

Power Purchase Agreement

Typical timeline: 2-4 months

ReNew Power's Solar Project
in Karnataka took 4 months

India 1 2 3 4 5 6
Time in months

Germany 1 2 3 4 5 6

Typical timeline: 1-2 months

E.ON's Offshore Wind Project
took 2 months.

Suggestion to improve processes:

Encourage standard contract templates for PPAs to streamline negotiations and approvals.

Health and Safety Compliance

Ongoing Health & Safety Compliance Certification - Renewable energy projects must comply with health
and safety standards during operations. Countries across the globe enforce strict safety regulations for
both workers and infrastructure but adherence can vary widely, affecting project timelines and
compliance costs.

Suggestion to improve processes:

Provide clear compliance guidelines to reduce ambiguity and facilitate certification.

Renewable Energy Certificates (RECs)

Issuance of Renewable Energy Certificates (RECs) - In regions like the U.S., Europe, and Australia, RECs are
issued to certify the renewable origin of the energy produced, which is crucial for meeting sustainability
goals and incentivizing further investment in green energy projects. Regions like the U.S. and Europe
have established efficient REC systems, while others in Africa and Latin America struggle with
administrative bottlenecks.
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Issuance of Renewable Energy Certificates (RECs)

Typical timeline: 3-4 months

REC issuance for solar projects
in South Africa took 4 months

South
Africa o
Time in months

Denmark 1 2 3 4 5 6

Typical timeline: 1-2 weeks

REC issuance for solar
projects in Denmark took 2
weeks.

Suggestion to improve processes:
Develop an automated online system for REC applications to enhance efficiency and reduce processing times.

Additional permits applicable depending on jurisdiction

In addition to the typical permits listed above, specific countries may require
additional permits or licenses that are not universally applicable. These country-
specific approvals must be identified and obtained by the developer to ensure
full compliance with local regulations. Failure to secure these permits could lead
to delays, penalties, or even project termination. Developers must thoroughly
research and understand the regulatory landscape in each region they are
operating in, including any unique requirements imposed by local, regional, or
national authorities. The requirements, while varying by country, typically
involve considerations for land use, environmental protection, social impacts,
and compliance with technical and safety standards. For example, countries like
the U.S. emphasize both environmental and military clearance for large-scale
wind farms, while regions in Africa, such as South Africa, prioritize community
engagement alongside environmental compliance.

Permitting timelines and processes also vary significantly across regions and
financial capacity of permitting authority, with some nations adopting digital
systems to expedite procedures, such as Denmark’s use of digital permitting for
renewable energy projects.

Box 2: Applicability of other permits based on jurisdiction
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1.5 Structure of the Document
Following this context setting section, the rest of the document is organized as follows:

Section two:
Challenges in permitting processes

Section three:
Best practices in permitting processes

Section four:
Case studies

Section five:
Recommendations and conclusion
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2 Challenges In Permitting Processes

Rapid deployment of sustainable energy projects is key towards realizing decarbonization targets set
by many counties globally. However, the permitting process for sustainable energy technologies often
encounter challenges that can hinder progress and investment. These challenges ranging from
technical to administrative, can be categorized into primary and secondary obstacles (see Figure 9), each
requiring specific solutions to enhance the efficiency and effectiveness of the permitting process.

Primary challenges (showstopper challenges)

Grid Integration Regulatory Lengthy Approval Knowledge Gaps Community
Issues Complexity Times among Stakeholders acceptability

Secondary challenges (can delay but not necessarily halt development)

Information Management
Challenges

Corruption and Lack of

Licensing Bottlenecks Bureaucratic Red Tape T
ransparency

Figure 9: Categories of permitting challenges

2.1 Primary Challenges
These are potentially showstopper challenges with capacity to derail entire projects out of frustration
to developers, passage or superseded policy regimes.

2.1.1 Grid Integration Issues defined

Grid connection is comprised of all those processes of integrating renewable energy sources into
existing grid infrastructure. Related challenges are summarized by Figure 10 and pose a significant
hurdle in permitting for sustainable energy projects. In California, for instance, developers frequently
experience delays due to outdated transmission lines, which are either at capacity or require
substantial upgrades. This situation not only delays project timelines but also increases overall costs.

Governments and utility companies should prioritize investments in grid modernization to
accommodate new renewable energy projects. Public-private partnerships can be established to share
the financial burden of necessary upgrades. California has addressed this by launching initiatives
to enhance grid resilience, including investments in renewable energy technologies and energy
storage systems" . The adoption of advanced grid management technologies, such as smart grids
and energy storage solutions, can enhance the capacity of existing infrastructure, making it easier to
integrate diverse energy sources ‘. A similar issue is observed in Southeast Asia, where countries like
Vietnam face challenges with grid congestion as rapid growth in solar energy production has
outpaced transmission infrastructure development. To address this, Vietnam's government is
prioritizing investments in grid modernization to better integrate renewable energy sources.
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Grid integration

from renewable sources like solar and wind complicates
their integration into existing grids, which were primarily
designed for centralized, fossil-fuel-based power plants.

Variability in energy generation

Technical issues such as maintaining grid stability, balancing
supply and demand, and managing intermittent energy
flows are complex, especially when renewable energy
penetration is high

Maintaining grid stability

a frequent issue in regions with rapid renewable energy
growth, limits the capacity for additional renewable projects
to connect

Grid congestion

© © ©

Figure 10; Grid integration challenges

2.1.2 Regulatory Complexity

Overlapping and inconsistent regulations across various governmental levels present another
significant hurdle. In the United States, the permitting process for solar and wind projects varies
dramatically between federal, state, and local jurisdictions, complicating compliance for developers"i,
Similarly, in Europe, the need for coordination among national governments and the European Union
creates regulatory challenges, particularly for cross-border projects. Streamlining and harmonizing
permitting processes across different levels can create a more cohesive regulatory framework, helping
reduce confusion and compliance burdens for developers.

National Government
requirements
A X

Pathway ABC Pathway XYZ

. Approval

C v

Sub-national government
requirements

Figure 11: Illustration of different pathways for permitting by subnational and national governments

An article by Nick Loris in the C3 News Magazine provides an example of a Danish renewable energy
developer who in 2012 applied for a permit to build an offshore wind farm in the country’s southern
waters that could power 350,000 homes.
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In 2020, after navigating a complex application process, the company, European Energy A/S, finally
won approval from regulatory authorities to move forward—only to find out in the same meeting that
another government branch was planning to declare the selected area a nature-protected zone.
Establishing centralized platforms for information sharing can aid developers in understanding and
complying with various regulations more effectively™.

2.1.3 Lengthy Approval Times
Approval processes for permits can take months or even years, significantly delaying project
execution.

Permitting processes - land use approvals, EIA, Grid connection

Known start Project concepl licence Conslruction starl Grid connection Unknown
date v | end date
Year 1 Unclear Unclear ear nunclear

Could be months or years

Figure 12: Illustration of varying permitting pathways for National and sub-national governments

In Namibia for example, energy projects have faced delays of up to two years while awaiting
environmental and land-use permits. To deal with this issue, Namibia has made efforts to set target
timelines for approvals, aiming to reduce delays through legislative measures*. In the Philippines,
renewable energy projects face delays of up to two years due to slow environmental and land-use
permit processes. In India, the environmental impact assessment (EIA) process has been a significant
bottleneck for renewable energy projects. Delays in obtaining EIA approvals have stalled numerous
solar and wind energy initiatives. For instance, the National Solar Mission aimed at increasing solar
power generation has faced challenges in project approval timelines, often taking over a year to secure
the necessary environmental clearances*. In order to simplify the process, the Indian government has
initiated efforts to streamline the EIA process (see Figure 13) by categorizing projects based on their
potential environmental impact, allowing for faster approvals for projects with lower risks (Ministry of
Environment, Forest and Climate Change, 2020).

At this point the The EIA is a lengthy process, but categorization allows for skipping
project is categorized through some steps based on potential environmental impact
( |

. . . Monitoring,
Ident‘ﬁcatlon

Figure 13: EIA process in India

However, it is essential to strike a balance between expediting the permitting process and maintaining
rigorous environmental standards. This balance can be achieved by enhancing stakeholder
engagement, which involves incorporating community feedback and ensuring transparent decision-
making throughout the permitting process. Moreover, comprehensive training for local officials and
project developers on EIA requirements can facilitate a clearer understanding of environmental
regulations, ultimately leading to reduced delays while safeguarding ecological integrity.

2.1.4 Knowledge Gaps among Stakeholders

Stakeholder knowledge gaps pose significant obstacles in many regions. Local authorities, community
members, and businesses often lack a comprehensive understanding of permitting requirements and
the technical aspects of renewable energy projects. This can lead to incomplete applications,
miscommunication, and extended project timelines. For example, delays in solar energy projects in
Tanzania have been attributed to insufficient training for local officials on new regulations.
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Implementing training programs for local authorities and community members on renewable energy
regulations and permitting processes can improve understanding and compliance. Governments and
NGOs can collaborate to develop educational materials and workshops to inform stakeholders about permitting
requirements and the benefits of renewable energy projects.

2.1.5 Lack of Community Acceptability

Except for offshore technologies, majority of sustainable energy projects are developed on land that is
either contiguous to or within human settlements. Therefore, in order to build these projects, these
communities must be involved in a meaningful way and brought to a logical conclusion that, in the
best-case scenario, results in mutually agreeable terms and community acceptance.

However, in some cases there is community resistance creating a significant barrier to sustainable
energy development. An example of this is in the Philippines, where land acquisition for renewable
energy projects often faces challenges related to local land ownership disputes and lengthy
negotiation processes with indigenous communities. A case in point is the planned geothermal power
project in Mindanao, which has been delayed for over 14 years due to unresolved land claims and
community opposition™ with the International Geothermal Association citing the specific issues below
(Figure 14).

Lack of consultation

Community
issues in
Mindanao

Encroachment onto ancestral domain [

Lack of benefits

Figure 14: Community issues around the Mindanao geothermal project

— Displacement of settlements

Developers should prioritize early engagement with local communities and indigenous groups
to address concerns and negotiate land use agreements. Establishing clear communication
channels and demonstrating the benefits of the projects can help mitigate opposition.

2.2 Secondary Challenges
These challenges have the potential to delay but not necessarily halt the development of SE
technology projects.

2.2.1 Information Management Challenges

Many countries struggle with inefficient land and property data management systems, which are
crucial for informed decision-making in the permitting process. In Kenya, for instance, outdated land
records have delayed approvals for solar projects, as officials face difficulties in verifying property
boundaries and ownership*. In Cambodia, the absence of a comprehensive land registry has led to
disputes over land ownership, delaying project approvals*.

South Africa has developed the LandUse system, which integrates data from multiple sources including
the land policy, the cadastre and spatial data including from GIS as shown in the diagram alongside to
provide accurate and up-to-date land records, thereby facilitating smoother project approvals*i.
Cambodia could look to South Africa’s model to improve data management and streamline approvals.
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Figure 15: Republic of South Africa’s Land use management system’s hierarchy of land issues

Geographic Information Systems (GIS) are utilized to improve data management, allowing for more
efficient mapping of land use and property boundaries. This enhances data accuracy and accessibility.

2.2.2 Licensing Bottlenecks

Obtaining necessary permits for grid connection, environmental compliance, and operational
licensing often involves navigating multiple agencies and departments, which may operate in silos. In
Europe, developers encounter challenges coordinating among various national and EU-level agencies
responsible for permitting renewable energy projects™ . Implementing a single-window system for
permitting can simplify the process for developers, allowing them to obtain all necessary permits from
one location.

2.2.3 Bureaucratic Red Tape

Administrative bottlenecks can also result from redundant procedures and excessive paperwork. This
is frequently demonstrated by laborious documentation and drawn-out review procedures that are
frequently as lengthy as, or longer than the actual project development and construction periods.

A complex and incredibly bureaucratic regulatory process and procedures to get environmental
licenses, for instance, were among the main issues that hampered the development of various
alternative energy projects in Brazil during the first phase of PROINFA. Consequently, activities began
later than planned.

Adopting electronic submission systems can significantly reduce paperwork and expedite approval

processes. Governments should assess existing bureaucratic processes to identify areas for
simplification and improvement*,
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Figure 16: Manual vs. electronic submission

2.2.4 Corruption and Lack of Transparency

In many low-and-middle income countries, limited transparency in government processes leads to
inefficiencies and opportunities for corruption. This environment fosters bribery and arbitrary charges
from officials seeking to expedite permits. In some instances, projects in Nigeria have faced significant
delays due to corrupt practices in the permitting process* . Addressing this issue requires a strong
commitment to anti-corruption measures, such as implementing rigorous oversight mechanisms,
establishing anonymous reporting systems for whistleblowers, and enforcing strict penalties for
corrupt practices.

In response to such challenges, countries like Singapore have developed comprehensive anti-
corruption frameworks that include public sector transparency, stringent enforcement, and active
citizen engagement to combat corruption effectively. Increasing transparency through initiatives like
the Open Data Initiative can help build trust and accountability in the permitting process*.
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3 Best Practices in Permitting Processes

The usefulness of permitting processes has already been discussed and cannot be overemphasized in
the quest for safe, sound, relevant and sustainable development. Whilst the process can be seen as
tedious, onerous and replete with hurdles, examples exist of conventions that decrease the
administration (and other) burden on both authorities and developers. Best practices in SE permitting
reduce system backlogs and promote climate and decarbonization targets that are otherwise
threatened by delays within otherwise constrained approval environments. Increased investment in SE
technologies has the outcome of economic and societal resilience and successful clean energy
transition. This section discusses best-practices in aspects most pertinent to permitting in terms of
having most potential to be negatively impacted by SE projects like the environment, nature and
communities and those with potential to leapfrog entire processes like innovations in digital
technologies.

3.1 Best Practices in Environmental Standards

Permitting sustainable energy projects involves a careful integration of environmental standards and
best practices to ensure that development is both effective and ecologically responsible. Managing
environmental impacts ensures regulatory compliance while fostering long-term sustainability.

Best practices in environmental standards as illustrated under Figure 17 include comprehensive and
community-inclusive Environmental and Social Impact Assessments (ESIAs), implementing robust
monitoring and reporting systems, and applying both local and international regulations to cover any
gaps. Box 3 presents key practices that can be adopted, along with examples from real-world projects.

Comprehensive and Community-Inclusive ESIAs

A critical first step in any sustainable energy project is conducting a thorough Environmental and
Social Impact Assessment (ESIA). This ensures that potential environmental risks are identified and
that mitigation strategies are informed by local knowledge and community input. Engaging local
communities throughout the process helps ensure that the project is designed in a way that
addresses their concerns and minimizes negative impacts. For instance, in wind energy projects,
an ESIA can reveal risks to local wildlife such as birds and bats. Involving local communities in the
assessment helps developers to select sites that avoid sensitive habitats and use technologies
designed to reduce wildlife collisions. This approach not only minimizes environmental damage
but also strengthens community support for the project.

% Robust Monitoring and Reporting Systems
— Once mitigation measures are in place, it's important to implement robust monitoring and
—,

reporting systems to ensure that they are effective and that environmental standards are
continuously met. Real-time monitoring helps detect any unforeseen impacts early, allowing for
quick corrective action. For example, solar energy projects often involve managing water runoff
and soil erosion, which can be monitored through sensors that provide ongoing data. By making
this information available to stakeholders and regulatory authorities, project developers can
ensure transparency and accountability in how they address environmental impacts. Such
systems are also beneficial for adaptive management, allowing changes to be made in response
to ongoing monitoring data.
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Adopting International Best Practices
In addition to meeting local environmental regulations, adopting international best practices
ensures that sustainable energy projects meet higher environmental standards. These global
@Z)B frameworks provide advanced guidelines for impact assessments, mitigation, and
QD monitoring. For example, the Equator Principles offer a risk management framework for
J identifying and managing environmental and social risks in projects. Adopting these
principles can help projects in countries with weaker environmental regulations meet globally
accepted standards. Similarly, the International Finance Corporation’s (IFC) Performance
Standards provide benchmarks for managing environmental risks in energy projects.

Applying Local and International Requlations

/A\ One way of ensuring environmental compliance is the application of both local and international

regulations. While local regulations often address region-specific environmental concerns, they

may not be exhaustive. International regulations often complement these by filling gaps in areas

— where local laws may be silent or insufficient. For example, while local regulations might focus
on immediate environmental issues, such as noise or emissions, international standards address
long-term impacts on biodiversity or climate change. This holistic approach ensures that all
environmental aspects are adequately managed

Figure 17: Key best practice learnings for ESIAs
Good example of integrating best practices

A good example of integrating these best practices is the Horns Rev Wind Farm in
Denmark with some best practice examples: -

The wind project was subjected to a detailed Environmental Impact Assessment (EIA)
before construction to identify potential risks to marine life. The assessment was
inclusive, involving local communities to address concerns related to noise pollution,
visual impacts, and marine ecosystems.

The project implemented best international practices by incorporating advanced

monitoring systems that tracked the impact of underwater noise on marine species.
Real-time monitoring helped ensure that any changes in the marine environment
were quickly detected and addressed.

The Wind Farm adhered to both Danish environmental regulations and international
guidelines, such as those from the IFC, to ensure comprehensive environmental
protection. The integration of local and global standards in this project demonstrates
how sustainable energy development can be balanced with environmental
conservation

Box 3: Good example of integrating best practices

3.2 Best Practices in Harmonizing Energy Installations With Nature

Planning energy installations in harmony with nature involves balancing the need for sustainable
energy with the protection of ecosystems and biodiversity. A pathway towards ensuring energy projects
coexist harmoniously with the natural environment is suggested in Figure 18 overleaf along with the
cross-cutting themes of technological innovation for environmental monitoring, use of degraded lands
or water bodies, climate resilience and adaptation While the strategies provided offer potential
pathways, it's essential to recognize that what works in one location may not be suitable for another
due to variations in ecological, social, and economic conditions. The solutions mentioned here are
examples, and careful consideration should be given to ensure their applicability in different contexts.
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3.2.1 Technological Innovation for Environmental Monitoring

Innovative technologies such as satellite imagery, drones, and real-time sensors can be used to monitor
the environmental impacts of energy installations. This allows developers to track potential
disturbances to wildlife and ecosystems during both the construction and operational phases. Real-time
data can guide adaptive management strategies, enabling developers to modify practices in response
to environmental feedback. The Block Island Wind

Farm in the U.S. uses real-time environmental monitoring to track and minimize its impact on marine
life during construction and operation. However, in regions where subnational authorities may not have
access to such advanced technologies, alternative solutions like community-led feedback systems could
be equally effective. Local communities can actively monitor environmental impacts by reporting
irregularities or issues in a timely manner. This participatory approach not only provides valuable on-
the-ground insights but also strengthens community engagement and accountability. In fact,
community-driven monitoring initiatives have proven successful in countries like Kenya and Brazil,
where local knowledge and collaboration with environmental agencies have addressed monitoring gaps
at a fraction of the cost of advanced technologies.

3.2.2 Use of Degraded Lands or Water Bodies

Rather than using pristine natural areas, energy installations can be developed on degraded lands,
brownfields, or even on water bodies. Solar panels can be installed on reservoirs or man-made lakes
("floating solar"), which minimizes land use and avoids environmental degradation on land while
contributing to energy generation. In the Netherlands, floating solar panels on the Andijk Reservoir
generate renewable energy while also reducing evaporation from the water body, a critical
consideration in areas facing water scarcity.
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Strategic Site Selection

Careful site selection is the first step in
minimizing environmental impacts.
Avoiding ecologically sensitive areas,
such as protected habitats, wetlonds, and
migration corridors, ensures that energy
installations do not disrupt important
ecosystems. For instance, offshore wind
farms are often placed away from critical
bird migration routes and marine
biodiversity hotspots. Similarly, countries
are currently siting solar farms on
degraded lands or brownfields
(previously used industrial sites) to avoid
encroachment on valuable natural areas.
The Desert Sunlight Solar Farm in
California was built on previously
disturbed public lands, helping to
avoid disruption to pristine desert
ecosystems.

Biodiversity-Friendly Design

Energy projects can be designed to
minimize disruption to wildlife. This can
include using wildlife-friendty
infrastructure, such as bird-safe wind
turbines, or modifying designs to reduce
barriers to wildlife movement. In solar
energy projects, developers can leave
vegetation between panel rows,
praviding habitats for pollinators like
bees and butterflies. The Nature
Conservancy's “Smart from the Start”
approach to wind energy development
advocates placing turbines in areas that
pose fewer risks to birds and bats and
designing wind farms to minimize
collisions with wildlife.

Integrated Land Use Planning

Energy installations can be incorporated
into existing land use without requiring
large-scale land conversion. This could
involve dual land use strategies, such as
combining solar farms with agriculture in
what is known as agrivoltaics, where
crops are grown under solar panels, or
using rooftops and other built

environments for solar panel installations.

This approach ensures that energy
projects do not compete with food
production or natural habitats. A good
example is the Panneaux Solaires
Agrivoltaiques project in France, it
combines solar panels with vineyards,
allowing grapevines to grow while

Comprehensive and Community-
Inclusive ESIAs

Environmental and Social Impact
Assessments (ESIAs) that involve local
communities and stakehalders are key.
These assessments provide a holistic
understanding of the environmental
impacts and help identify mitigation
measures thal are both ecologically sound
and socially acceptable. Community
involvement ensures that local knowledge
is integrated into decision-making, leading
to better cutcomes for both people and
nature. The Hornsea Offshore Wind Farm in
the UK involved extensive consultations
with fishing communities, environmental
groups, and local authorities, ensuring that
the project balanced energy needs with
local ecological and economic interests.

Conservation Offsets and Habitat
Restoration

In cases where energy installations
inevitably impact ecosystems,
developers can implement conservation
offsets. This involves compensating for
environmental losses by enhancing or
restoring habitats elsewhere. Projects
may also contribute to reforestation or
marine habitat restoration initiatives to
counterbalance their environmental
footprint. In Australia, the Bald Hills
Wind Farm undertook habitat restoration
and wildlife monitoring to mitigate
impacts on local bird species, including
the endangered orange-bellied parrot.

: : Ogenerating energy O

Technological innovation for environmental monitering | Use of degraded lands or water bodies | Climate resilience and adaptation |Robust monitoring, reporting, and adeption of
internatienal best practices

Figure 18: Suggested pathway towards ensuring energy projects coexist harmoniously with the natural environment



3.2.3 Climate Resilience and Adaptation

Energy installations should be designed to not only reduce environmental impacts but also enhance
climate resilience. This involves designing energy systems that can withstand extreme weather events
and incorporate ecosystem-based adaptation measures. For example, restoring natural habitats around
energy installations can improve the resilience of both the project and the local environment to climate
change. The Rewa Solar Park in India incorporates water conservation and soil erosion control
measures, ensuring that the project adapts to changing climate conditions while protecting the local
environment.

3.2.4 Robust Monitoring, Reporting, and Adoption of International Best Practices

Continuous monitoring and reporting systems ensure that environmental impacts are managed
throughout the project lifecycle. By adopting international best practices such as those outlined by the
Equator Principles or IFC Performance Standards, developers can meet global environmental standards
and stay accountable. This approach is particularly useful in countries where local regulations may be
underdeveloped or lacking in specificity. Kenya’'s Lake Turkana Wind Power project, the largest in Africa,
adopted robust monitoring systems and adhered to both local regulations and international standards
to protect wildlife and nearby communities.

3.3 Best Practices for Technological Innovations In Permitting

Technological innovation has been seen to significantly improve the efficiency and transparency of the
permitting process for renewable energy projects, helping streamline approvals, reduce delays, and
ensure compliance with regulatory and environmental standards. Encouraging the use of new
technologies in permitting processes can also foster better coordination between stakeholders,
governments, and developers. Below are strategies for encouraging technological innovation and
examples of cutting-edge approaches from different countries.

3.3.1 Digital Permitting Systems

Digital permitting systems are quickly replacing paper-
based processes across the globe, allowing for faster and
more transparent workflows. These systems enable
applicants to submit application documents online, track
progress, and receive notifications on approval/denial.
This reduces delays associated with manual review and
massive physical document handling.

In Germany, the government has implemented a digital
platform called "WebGIS" to streamline the permitting
process for renewable energy projects. This system
integrates geographic information system (GIS) data,
which helps identify suitable sites for wind and solar
projects while considering environmental constraints.

Denmark has a "One-Stop Shop" digital platform for offshore wind permits which allow developers to
submit all relevant permit applications to a single platform, where various government agencies review
them simultaneously. This reduces the time needed for approvals and improves coordination between
stakeholders.
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3.3.2 Automation and Artificial Intelligence (AI)

Automation can speed up the evaluation of permits by using
predefined rules to review submissions, flag incomplete applications,
and handle repetitive tasks. Although not yet widely done, Al-powered
systems are being piloted in different countries to analyze vast
amounts of data, such as environmental impact assessments.

In the United States, the Bureau of Land Management (BLM) has begun using automated systems to
review permit applications for solar projects in the southwestern states. This reduces delays and
improves efficiency® . Countries can pilot similar Al initiatives to streamline project assessments,
ensuring consistency and transparency.

3.3.3 Blockchain for Transparent Permitting

The use of blockchain is currently being tested in Chile’s renewable
energy projects to manage the certification and approval of permits.
This is predicted to reduce corruption risks and ensure that each step
of the permitting process is traceable and safe. Blockchain
technology can be explored to create transparent record of the
process, which can be particularly useful in preventing and ensuring
accountability.

Each step of the permitting process is recorded on the blockchain, providing transparency for all
stakeholders and ensuring that no unauthorized changes can be made to permits*i. Other countries
can follow suit, using blockchain to create tamper-proof records, preventing fraud, and ensuring
accountability in every step of the permitting process®¥.

3.3.4 Geospatial and Environmental Data Integration

Integrating geospatial data into permitting platforms allows
developers to assess potential sites for renewable energy projects
while considering environmental, regulatory, and social factors. This

& data-driven approach ensures that projects are sited in locations that

. ’ are suitable from both a technical and environmental standpoint. In
s ker' ~ the United Kingdom, the Marine Management Organisation (MMO)
- uses geospatial data to assess the suitability of offshore wind sites,

considering factors like marine biodiversity, shipping routes, and
fishing zones.

This data-driven approach reduces conflicts and streamlines the permitting process by guiding
developers to less contentious areas. In India, geospatial data integration has played a key role in
accelerating the development of solar energy projects. The Indian government launched the National
Solar Mission and implemented geospatial tools to map areas with high solar irradiance, while taking
into account land use, agricultural areas, and protected ecosystems. This system has helped developers
identify low-conflict zones, thereby reducing environmental and social risks and streamlining the
permitting process.
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3.3.5 Real-Time Monitoring and Compliance Reporting

New technologies enable real-time environmental monitoring
during both the construction and operational phases of renewable
energy projects. Remote sensors, drones, and satellite imagery can
be used to monitor impacts on wildlife, air and water quality, and
land use. The data collected can be automatically reported to
regulators, ensuring that projects remain compliant with
environmental standards.

In Australia, real-time environmental monitoring systems are used in wind farms to track bird and bat
collisions. These systems allow developers to make immediate adjustments to turbine operations if
wildlife is at risk, and the data is shared with regulatory authorities to demonstrate compliance.

3.3.6 Mobile Applications for Stakeholder Engagement

Mobile apps have been used to facilitate communication between
developers, regulators, and the public by providing easy access to
project information, updates, and public consultation forums.
Engaging communities early in the permitting process through
technology can help address concerns and build support for
renewable energy projects.

In India, the government has developed mobile apps like "PARIVESH" (Pro-Active and Responsive
facilitation by Interactive, Virtuous and Environmental Single-window Hub), which allow stakeholders to
track the progress of environmental permits, provide feedback, and access environmental clearances
online. This mobile platform promotes greater transparency and public participation in the permitting
process.

3.3.7 Digital Twins for Predictive Analysis

A digital twin is a virtual replica of a physical asset, such
7 as awind farm or solar park, that uses real-time data and
P < G %= simulation models to predict the performance of the
- [ ” | asset under different conditions. In the permitting
|| process, digital twins can be used to simulate the
Communication il . .. .

‘ ﬁ | environmental and social impacts of a proposed project
before it is built. This allows regulators and developers

Information/

Processes ‘ to assess potential risks more accurately and make data-
physical twin virtual twin driven decisions.

-

Physical twin Virtual twin

In Singapore, the government has used digital twin technology to simulate the impacts of solar
installations on urban areas, including effects on temperature and shading. This technology helps
planners and developers optimize the location and design of projects, reducing the likelihood of
environmental or social conflicts during the permitting process.
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Encouraging Technological Innovation
To encourage the adoption of these innovative technologies, governments and industry
stakeholders can implement several key actions as follows; -

e Governments can drive technological innovation by developing national strategies
for digital permitting, investing in platforms and tools, and mandating the use of
digital solutions for environmental assessments and permit applications.
Collaborations between the public sector and private companies can facilitate the
development of new technologies, ensuring that innovations are tailored to meet
regulatory needs and industry demands.

Training and education programs for regulators, developers, and stakeholders on
the use of digital tools, geospatial systems, and automation in the permitting process
can accelerate their adoption.

Creating standardized digital frameworks for renewable energy permits across
regions and countries ensures consistency and interoperability, making it easier for
developers to navigate permitting processes and for regulators to streamline
approvals

Box 4: Encouraging technological innovation

3.4 Best Practices for Obtaining Community Acceptance

This addresses how permitting schemes can ensure community acceptance, ensuring that the benefits
of RE projects are equitably distributed among different social groups. Permitting schemes for
renewable energy (RE) projects must ensure community acceptability by incorporating inclusive
processes, transparent communication, and benefit-sharing mechanisms. By focusing on equitable
distribution of benefits among different social groups, these schemes foster local support and ensure
the long-term success of RE projects.

3.4.1 Stages of Community Engagement

Pre-Project Stage:
Building Trust and Local

Construction Stage:
Support

Maintaining Engagement
*Community Engagement and and Transparency
Participation

. * Benefit-Sharing Mechanisms
*Transparent Communication

and Information Sharing Job Creation and skills

: o Development
*Inclusion of Marginalized P

Communities

Post-Project Operations: Long-Term Community Development
+ Ongoing Community Development and Social Infrastructure
e Prioritizing Vulnerable and Marginalized Groups
« Adapting to Local Context and Needs

Figure 19: Stages of community engagement
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As aforementioned, community engagement is crucial for the success of sustainable energy projects.
It ensures that projects are aligned with local needs, values, and priorities, and helps to build trust and
support among stakeholders. Figure 19 highlights the key stages of community engagement in
sustainable energy projects.

Pre-Project Stage: Building Trust and Local Support

Community Engagement and Participation

Early and meaningful engagement is critical at the outset of any RE project to establish trust and
ensure long-term success. Structured processes should engage local communities before project
development, allowing them to voice concerns, provide input, and influence decision-making. The
Participatory Rural Appraisal (PRA) approach can enhance engagement, particularly in rural or remote
areas. PRA improves local acceptance by involving communities in identifying and addressing social
concerns early in the development process. Incorporating PRA strengthens the Environmental and
Social Impact Assessments (ESIAs) by integrating local knowledge, ensuring assessments reflect
community concerns, and identifying opportunities for shared benefits.

In Kenya's Lake Turkana Wind Power Project, extensive community consultations were conducted to
address concerns from local pastoralists about land use changes. The developers worked closely with
community leaders, and as a result, the project integrated social programs for education, water
supply, and healthcare, benefiting the local population.

Transparent Communication and Information Sharing

During the pre-project stage, transparent communication is key to gaining trust. Permitting schemes
should require developers to share project information in accessible formats and local languages.
Regular public meetings and digital platforms can provide real-time updates, enable participation, and
reduce misunderstandings*®.

In Denmark, one of the leading countries in wind energy development, local communities are
actively involved through public meetings and accessible information on energy projects. This
transparency has helped Denmark gain strong local support for wind farms.

Inclusion of Marginalized Communities

At the pre-project stage, it is crucial to ensure that marginalized groups such as women, low-income
households, and indigenous populations are involved in consultations and decision-making processes.
Permitting schemes must outline specific measures to include these groups, addressing their unique
needs early on. Pre-project engagement can result in measurable success, such as faster permitting
timelines and increased local support. Early community involvement reduces conflicts and delays,
leading to smoother project development.

Construction Stage: Maintaining Engagement and Transparency

Benefit-Sharing Mechanisms

To ensure that RE projects contribute positively to local communities, permitting schemes can
incorporate benefit-sharing mechanisms that ensure the equitable distribution of financial and social
benefits. The schemes can mandate local ownership stakes in projects, allowing residents to benefit
financially from energy production. For example, offering community co-ownership or shareholding in
wind farms enables local populations to directly profit from the renewable energy produced.

Job Creation and Skills Development

Permitting schemes can promote local employment by requiring developers to hire local workers and
provide training in skills related to RE project development and maintenance. This should include
capacity-building initiatives to provide vocational training for local communities, especially targeting

38



marginalized groups such as women and youth, to work on renewable energy projects. Vocational
training ensures that the community benefits from long-term employment opportunities beyond the
construction phase.

In South Africa’s Renewable Energy Independent Power Producer Procurement Programme
(REIPPPP), developers are required to meet local content thresholds and contribute to social and
economic development programs, ensuring that the benefits of RE projects are shared with local

communities, particularly in disadvantaged areas™

Inclusion of Marginalized Communities

Developers should ensure that marginalized groups are involved in construction-related decisions and
employment opportunities. Gender-sensitive approaches should promote the participation of women,
while community outreach can ensure that low-income and indigenous groups are not left behind.
Successful benefit-sharing and local employment initiatives during construction can lead to enhanced
community support, reduced resistance, and a smoother project development process. This translates
to fewer delays and improved relationships with local stakeholders.

Post-Project Operations: Long-Term Community Development

Ongoing Community Development and Social Infrastructure

After construction, RE projects should continue benefiting local communities through long-term
community development programs. Developers should commit to building social infrastructure such
as schools, healthcare, water systems or enhancing access to energy in underserved areas. This can be
formalized through Community Development Agreements (CDAs), followed by monitoring to ensure
compliance.

Prioritizing Vulnerable and Marginalized Groups

Permitting schemes must ensure that the benefits of RE projects are equitably distributed among all
social groups, especially marginalized communities. Specific programs, such as targeted financial
assistance, community development funds, or infrastructure investments, should address the needs
of vulnerable groups. In Canada, the Cree Nation worked with wind farm developers to ensure that
projects respected cultural traditions and incorporated indigenous knowledge into land use and
environmental management plans*vi,

Adapting to Local Context and Needs

Permitting processes should be flexible, adapting to the specific cultural, economic, and social needs
of each community. Developers must remain sensitive to local traditions and integrate indigenous
knowledge into project design. Allowing traditional land-use practices to continue alongside RE
development fosters community acceptability and ensures sustainability. Long-term community
engagement and infrastructure investments lead to sustained local support and enhanced social
impact, increasing the project's operational stability and acceptance over time.

In Canada, the Cree Nation worked with wind farm developers to ensure that the project respected
their cultural traditions, incorporating their knowledge into land use and environmental
management plans.
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4 Case studies

4.1 Denmark

This document borrows heavily from examples in Denmark as its recognized globally for its
progressive renewable energy policies, particularly in the offshore wind sector. The country has
developed a reputation for efficient permitting, community engagement, and strong environmental
regulations. However, Denmark's journey has not been without its challenges. This section assesses
Denmark's permitting process for offshore wind, highlighting lessons learned, current challenges, and
opportunities for improvement.

4.1.1 Key Features of Denmark’s Permitting Approach

Centralized and Coordinated Permitting Framework

Denmark’s offshore wind permitting is managed by the Danish Energy Agency (DEA), which serves as a
one-stop-shop for developers, streamlining the approval process. This centralization has been a
significant success, reducing bureaucratic delays and confusion. Early on, however, Denmark
encountered issues with coordination between the DEA and other regulatory bodies, such as the
environmental authorities, which led to delays in project approvals™ii . In response, Denmark
introduced clearer timelines and better inter-agency coordination, which reduced bottlenecks.

Nevertheless, there are critiques that Denmark’s system is vulnerable to political changes, which can
introduce uncertainty for developers®*. The country’s regulatory environment, while efficient, can
sometimes be slow to adapt to evolving energy needs and innovations, such as floating wind turbines.

Lesson learned: Centralized coordination has improved efficiency, but it requires continuous
improvement to handle emerging challenges and maintain transparency

Proactive Spatial Planning and Pre-Designated Zones

Denmark’s spatial planning has pre-designated zones for offshore wind, selected based on wind
potential, environmental concerns, and minimal conflict with other sea uses. This proactive zoning
approach has reduced conflicts and project delays. However, initial planning processes did not
sufficiently account for the interests of the fishing industry, leading to resistance in some areas®*.

Over time, Denmark improved stakeholder engagement, preventing conflicts in later projects.
While pre-zoning has been effective in speeding up the permitting process, there is still room for
improvement in ensuring all affected industries and communities are included from the start.

Key takeaway: Proactive spatial planning minimizes land-use conflicts, but early exclusion of key
stakeholders, such as the fishing industry, underscores the importance of a more inclusive approach.

Rigorous Environmental Impact Assessments (EIAs)

Denmark requires detailed Environmental Impact Assessments (EIAs) for all major offshore wind
projects. These assessments consider effects on marine ecosystems, bird migration, and more.
Initially, however, Denmark faced criticism for underestimating the long-term environmental impacts
of its early projects® . The country has since revised its EIA procedures to include more thorough
baseline studies and ongoing monitoring.

However, the lengthy and complex nature of EIAs has been a recurring issue. Developers have argued

that these delays reduce competitiveness, particularly as other countries adopt faster permitting
processes™i
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What could be improved: Striking a balance between thorough environmental assessments and
timely project approvals remains a challenge. Denmark’s EIA process, while rigorous, could be
streamlined to enhance efficiency without sacrificing environmental integrity.

Community Engagement and Public Participation

Public participation is a cornerstone of Denmark’s permitting process, with public consultations
required for every major renewable energy project. Despite these efforts, Denmark initially faced
pushback from coastal communities, who were concerned about the visual impact of wind farms and
disruptions to local fisheries®™ i, Over time, Denmark improved its engagement strategies, holding
consultations earlier and offering more transparency in decision-making.

While these changes have reduced opposition, critics argue that more substantial compensation for
affected communities could increase public acceptance. Offering local equity participation in projects,
for example, could strengthen community support and reduce legal challenges**",

Lesson learned: While Denmark’s community engagement has improved, early missteps highlight
the need for more comprehensive compensation schemes to foster community buy-in and long-term
project success.

Transparent and Predictable Requlatory Framework

Denmark’s regulatory framework for renewable energy is known for its clarity and transparency,
providing developers with clear guidelines and timelines. In the early stages of offshore wind
development, however, inconsistent application of planning regulations led to confusion and project
delays®. Since then, Denmark has simplified its regulations and made them more consistent across
projects.

Nonetheless, critics argue that the regulatory framework has struggled to keep pace with
technological innovations, such as floating offshore wind farms. The rigidity of the current system
could hinder Denmark’s ability to remain at the forefront of renewable energy development in the
futurei,

What could be done better: Denmark’s regulatory framework is clear and predictable, but it needs to be
more adaptive to accommodate emerging technologies and complex renewable energy systems.

Adaptive Management and Technological Flexibility

Denmark’s permitting process includes adaptive management practices, allowing adjustments in
response to new environmental data or technological developments. This flexibility has allowed
Denmark to remain a leader in offshore wind, but its slow adoption of certain innovations, such as
floating wind turbines, highlights a weakness in the system>»i |

Moreover, Denmark has faced criticism for not proactively addressing environmental degradation in
marine ecosystems caused by early wind projects. This has led to increased scrutiny and stricter

environmental controls in recent projects®ii

Lesson learned: Denmark’s adaptive approach has kept it competitive, but slow responses to some
technological developments show the need for a more proactive requlatory stance.
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Summary of Key Takeaways from Denmark’s Permitting Process

Denmark’s one-stop-shop approach through the DEA has reduced
bureaucratic hurdles, but maintaining coordination between agencies is
essential for long-term success.

Pre-zoning of offshore wind areas has minimized land-use conflicts, but
the initial lack of stakeholder involvement delayed early projects.
Denmark’s rigorous EIAs protect ecosystems but can slow down project
approvals, requiring a more streamlined approach.

Public consultations are a key element of Denmark's process, but
compensation mechanisms could be strengthened to improve project
acceptance.

Denmark’s transparent regulatory framework supports developer
confidence but must evolve more quickly to accommodate new
technologies.

Denmark’s adaptive management ensures projects remain cutting-
edge, but slow responses to emerging technologies indicate room for
improvement.

Box 5: Summary of Key Takeaways from Denmark’s Permitting Process

4.2 South Africa

South Africa’s Renewable Energy Independent Power Producer Procurement Programme (REIPPPP),
launched in 2011, has been a critical tool in advancing renewable energy infrastructure in the country.
As one of the most successful renewable energy programs in the Global South, it provides valuable
insights into how to structure renewable energy permitting processes to attract investment, support
socio-economic goals, and drive long-term development. This section analyzes the REIPPPP's key
features, challenges, and lessons learned, focusing on improving permitting processes globally.

4.21 Key Features of REIPPPP

Transparent and Competitive Procurement Process

The REIPPPP operates under a transparent and competitive bidding process that has successfully
attracted both international and local investors. The bidding rounds ensure participation from a wide
range of developers, increasing competition and driving down the costs of energy production,
particularly in solar and wind sectors. A transparent framework that emphasizes fairness and open
competition has been vital in instilling investor confidence and mobilizing large-scale investments*

However, while the process has succeeded in fostering competition, some smaller and local
developers face challenges in meeting the financial and technical qualifications required, potentially
limiting their participation.

Lesson: A transparent bidding process is essential for attracting investment, but there should be
additional mechanisms to support the inclusion of smaller, local developers.

Efficient Administration through Independent IPP Unit

The program is managed by an Independent Power Producer (IPP) office within South Africa’s
Department of Energy. This semi-independent unit has played a key role in reducing administrative
delays by streamlining decision-making processes. The IPP unit has helped maintain the credibility of
the REIPPPP by ensuring timely project approvals and execution, which has contributed to the
program'’s success* .
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Although the independent unit has greatly improved the permitting process, there are still delays in
areas such as land acquisition and environmental assessments, which suggest that further
improvements could enhance efficiency.

Takeaway: Establishing a semi-independent administrative unit can significantly reduce
bureaucratic delays, but streamlining related processes, like land and environmental approvals,
remains crucial.

Socio-Economic and Environmental Integration

The REIPPPP integrates socio-economic goals into its bidding process, which requires developers to
contribute to job creation, local content development, and community benefits. This integration
ensures that renewable energy projects not only produce clean energy but also contribute to South
Africa’s broader socio-economic development, particularly in rural areas where energy projects are
typically located™. These measures have increased public acceptance of renewable energy projects by
demonstrating tangible local benefits.

However, ensuring the fair distribution of these benefits has been a challenge. In some cases,
expectations around job creation and local development have not been fully met, which has led to
community dissatisfaction.

Lesson: Incorporating socio-economic objectives fosters local support for projects, but programs
must ensure that benefits are equitably distributed, and expectations are managed.

Long-Term Financing Availability

South Africa’s well-developed financial markets provide long-term financing options, which have been
essential in supporting large-scale renewable energy projects. By securing reliable financing,
developers can reduce risks and improve project success rates* . However, smaller developers often
face difficulties accessing financing due to high upfront capital requirements and limited financial
instruments tailored to their needs. This has led to some concerns that the program favors large,
established players at the expense of smaller firms.

Takeaway: While long-term financing is key to ensuring project viability, tailored financing solutions
for smaller developers could improve inclusivity.

Iterative Learning Process

The REIPPPP adopts a “learning by doing” approach, which allows for iterative improvements after
each round of bidding. Feedback from stakeholders and lessons learned from past projects have
helped the program evolve, making it more effective over timeii . This flexible framework enables the
REIPPPP to adapt to changing market conditions and emerging technological developments. However,
some stakeholders have pointed out that the program could improve its responsiveness, particularly
in incorporating new technologies like battery storage more quickly.

Lesson: An iterative learning approach is essential for long-term success, but quicker adoption of
new technologies can further enhance program outcomes.

Engagement with International Best Practices

The REIPPPP has actively engaged with international advisors to incorporate global best practices in
renewable energy permitting and procurement. This collaboration has helped the program align with
international standards on environmental and social safeguards*¥ . However, adopting these practices
to local conditions has not always been straightforward, particularly when balancing international
standards with South Africa’s socio-economic realities.

Takeaway: While international best practices are beneficial, they must be adapted to local contexts
to ensure they are both practical and effective.
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4.2.2 Key Takeaways

e Aclear and transparent bidding process fosters investor confidence and lowers project
costs. Expanding access to smaller developers would improve inclusivity.

e Establishing a semi-independent unit to manage the program can reduce bureaucratic delays
and improve efficiency. Streamlining land and environmental approvals would further enhance
the process.

¢ Integrating socio-economic objectives into renewable energy projects can boost public
support, but ensuring that these benefits are fairly distributed is essential to maintain local
buy-in.

e Long-term financing options are crucial for project success, but tailored solutions for smaller
developers could broaden participation.

e The REIPPPP’s adaptive, “learning by doing” approach has been key to its success, though
faster adoption of new technologies could improve future project outcomes.

e International best practices are valuable, but they must be adapted to local contexts to meet
the specific needs and conditions of the country.

Challenges and Areas for Improvement

1. Grid Access and Infrastructure

A major challenge facing the REIPPPP is the limited grid capacity, particularly in
rural areas where wind and solar energy resources are abundant. Without
adequate grid infrastructure, connecting renewable energy projects to the
national grid can result in delays and additional costs (Baker et al., 2020).
Lesson: Governments must prioritize grid infrastructure development
alongside renewable energy projects to ensure efficient energy integration.

2. Streamlining Bureaucratic Processes
Despite the success of the Independent IPP unit, bureaucratic delays, especially

in land acquisition and environmental approvals, still hamper the project
timeline. Simplifying these processes, while maintaining thoroughness, could
expedite project implementation.

Takeaway: Simplified and transparent procedures for land acquisition and
environmental approvals are essential for improving project timelines.

3. Community Engagement Complexity

Engaging local communities and ensuring the fair distribution of benefits have
proven to be complex tasks. In some cases, communities have expressed
dissatisfaction over the perceived lack of local benefits and involvement.
Programs should focus on early and ongoing community engagement to build
trust and avoid conflicts (Schreiner, 2020).

Box 6: Challenges and Areas for Improvement

Lesson: Early and continuous community engagement, along with clear benefit-sharing
mechanisms, is vital for building trust and ensuring project success.

By addressing these challenges, South Africa can further solidify the REIPPPP’s role in advancing
renewable energy and serve as a model for other nations pursuing similar goals.

4.3 New York State

New York has emerged as a leader in renewable energy, aiming to derive 70% of its electricity from
renewable sources by 2030. While the state's permitting process for renewable energy projects is
often hailed as a model for efficiency, environmental sustainability, and community engagement, a
deeper analysis reveals complexities, challenges, and lessons learned from both successes and initial
setbacks.
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4.3.1 Key Features of New York State’s Permitting System

Streamlined Permitting via ORES

The establishment of the Office of Renewable Energy Siting (ORES) in 2020 has been a pivotal step in
streamlining the permitting process for large-scale renewable energy projects. ORES serves as a one-
stop shop, expediting approvals and reducing bureaucratic delays that characterized the former Article
10 process (NYSERDA, 2020). However, this centralized framework raises concerns about potential
oversights of localized environmental and social factors.

Initially, New York faced criticism regarding community disengagement and insufficient consideration
of local concerns, which led to push back from residents and environmental advocates* . Learning from
these early failures, ORES has since implemented more robust engagement strategies, yet the challenge
remains to ensure that local stakeholders are genuinely included in decision-making processes. While
speed is essential, it should not come at the cost of comprehensive local assessments.

Proactive Pre-Siting and Spatial Planning

New York's proactive spatial planning aims to minimize land-use conflicts by designating suitable areas
for renewable projects. This approach helps prevent site selection disputes, thereby expediting project
timelines. However, the pre-siting strategy risks creating “energy sacrifice zones" if it prioritizes speed
over community needs and environmental justice*V .

The state's initial attempts at spatial planning met resistance from communities that felt excluded from
the process. New York has since improved its approach by incorporating more community input, yet
some areas still experience tension between development goals and local concerns. A more inclusive
approach could have mitigated these conflicts, ensuring that site selection not only aligns with
renewable energy goals but also respects community values and environmental sensitivities.

Comprehensive Environmental Impact Reviews

New York mandates detailed environmental impact reviews for large-scale projects, emphasizing the
protection of local ecosystems. This rigorous process has proven essential in safequarding biodiversity;
however, it can also lead to prolonged delays if developers encounter hurdles in meeting compliance
requirements (New York State Department of Environmental Conservation, 2020).

The state’s experience illustrates the importance of balancing thorough environmental assessments
with timely approvals. Early projects experienced significant delays due to stringent review processes,
leading to frustration among developers and communities alike. Streamlining the review process
without compromising environmental integrity is crucial. Incorporating adaptive management
strategies such as phased implementation, ongoing environmental monitoring, contingency planning
for unforeseen impacts etc. could enhance responsiveness to environmental impacts while maintaining
momentum for project approval.

Community Engagement and Benefit Programs

New York's focus on community engagement through public consultations and Community Benefit
Agreements (CBAs) has fostered social acceptance for renewable energy projects. However, the
effectiveness of these engagements has varied, with some communities feeling that their voices were
not adequately heard or valued®i

Initial projects faced substantial opposition from local residents who felt alienated by the development
process. Although New York has worked to strengthen community engagement efforts since then,
lessons from early resistance indicate that developers must be proactive in addressing community
concerns from the outset. Ensuring equitable benefit-sharing and genuine collaboration with affected
communities could have improved relations and reduced opposition, leading to smoother project
implementation.
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Transparent and Predictable Requlatory Framework

New York's regulatory framework, characterized by clear guidelines and predictable timelines, aims to
attract investment in renewable energy. However, the rigid structure may limit flexibility in responding
to unforeseen challenges during project development.

While transparency is crucial for fostering developer confidence, New York’s initial regulatory rigidity
led to criticism from stakeholders who felt that unforeseen delays or legal challenges could arise due to
inflexible processes*Vii | Adapting regulations to allow for contextual adjustments without sacrificing
clarity could enhance responsiveness to evolving project needs, ensuring that regulatory frameworks
remain relevant and supportive of innovation.

Support for Technological Innovation and Grid Modernization

The integration of renewable energy projects with grid modernization efforts is a highlight of New York's
approach. By investing in infrastructure upgrades, the state ensures that renewable energy can be
effectively incorporated into the grid. However, this dual focus introduces complexities, particularly
regarding funding and management of upgraded transmission infrastructurex .

While New York has made strides in grid modernization, the cost implications for developers pose a
challenge. The initial lack of clarity around funding for necessary upgrades contributed to hesitance
among investors. Addressing these financial challenges early on and providing clearer guidelines on
infrastructure funding could enhance project feasibility and investor confidence.

Key Takeaways and Lessons Learned

e The creation of ORES has streamlined the permitting process and
reduced delays. However, it has also highlighted the need for local
input to avoid oversights in addressing site-specific concerns.
While pre-siting minimizes conflicts, it risks marginalizing communities
if engagement is not prioritized. Lessons from community resistance
emphasize the need for inclusive planning that respects local values.
While rigorous assessments protect ecosystems, their complexity can
lead to delays. Streamlining the review process while maintaining
environmental standards is critical for timely approvals.
Early opposition to projects underscores the importance of meaningful
community engagement. Proactive communication and equitable
benefit-sharing can foster social acceptance and minimize resistance.
Predictability is vital for attracting investment, but flexibility is
necessary to adapt to unforeseen challenges. Balancing clarity with
adaptability can enhance responsiveness.
While grid upgrades support renewable integration, addressing
funding complexities upfront can help ensure project viability and
foster investor confidence.

Box 7: Key Takeaways and Lessons Learned from the State of New York

4.4 Germany

Germany is often hailed as a leader in renewable energy, with an ambitious goal of sourcing 65% of its
electricity from renewable sources by 2030. The country's permitting process for renewable energy
projects reflects a commitment to efficiency, environmental protection, and stakeholder engagement.
This analysis highlights the key features of Germany's permitting approach, the lessons learned from
its initial failures, and potential areas for improvement.

441 Key Features of Germany's Permitting Process

Streamlined Permitting and Overriding Public Interest
Renewable energy projects in Germany are prioritized as having "overriding public interest," which
facilitates expedited approvals. While this classification aims to reduce delays, it has also led to legal
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challenges that sometimes undermine project timelines. The centralization of permitting activities
under the Federal Network Agency (BNetzA) simplifies administrative procedures but may inadvertently
overlook local concerns, leading to community opposition (Federal Ministry for Economic Affairs and
Energy, 2020). A more balanced approach could involve incorporating local insights into the decision-
making process, which may enhance community acceptance.

Dedicated Renewable Energy Zones

Germany has established Renewable Energy Acceleration Zones to facilitate the development of wind
and solar power. Although these zones help expedite the permitting process, they have also raised
concerns about spatial conflicts and local opposition. In some instances, the expedited process has
resulted in insufficient consultation with affected communities, highlighting the need for better
engagement strategies to address local needs and concerns'.

Rigorous Environmental Impact Assessments (EIAs)

Comprehensive EIAs are required for all major renewable energy projects. While this process aims to
ensure environmental sustainability, initial failures in project execution revealed shortcomings in
addressing ecological impacts. For instance, some projects were criticized for inadequate assessments
of their effects on local wildlife and habitats. Moving forward, a more iterative approach to EIAs that
incorporates adaptive management practices could allow for ongoing monitoring and adjustments
based on real-time environmental data.

Community Involvement and Benefits

Germany emphasizes community engagement throughout the permitting process. While local
communities are involved in public hearings and consultations, the effectiveness of these efforts has
varied. Some projects faced significant opposition due to perceived lack of genuine engagement or
perceived inequities in benefit-sharing. To improve local support, developers must not only involve
communities in the planning process but also ensure that the benefits of renewable projects are
equitably distributed".

Transparent and Predictable Regulatory Environment

The regulatory environment in Germany is characterized by transparency, providing clear guidelines
and timelines for developers. However, the complexity of the requlatory framework has led to confusion
and delays in some cases. Streamlining regulatory processes while maintaining high environmental
standards could enhance clarity and predictability, fostering a more favorable investment climate
(Federal Ministry for Economic Affairs and Energy, 2020).

Integration with Grid Expansion and Technological Innovation

The permitting process is closely linked to efforts to modernize grid infrastructure. While significant
investments have been made, challenges remain in aligning grid expansion with renewable energy
development. Past initiatives have sometimes lagged behind project rollouts, leading to bottlenecks in
energy distribution. A more proactive approach to grid planning and integration could alleviate these
challenges and improve overall system reliability" .
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Lessons Learned from Germany's permitting system

Germany's initial permitting challenges highlighted the importance of proactive
spatial planning. Early projects often faced land-use conflicts due to insufficient
pre-selection of sites. Countries can learn from Germany's experience by
emphasizing the need for thorough spatial assessments to minimize
conflicts and expedite permitting (Federal Ministry for Economic Affairs and
Energy, 2020).

The classification of renewable energy projects as having overriding public
interest has not always prevented legal disputes. In some cases, community
opposition led to protracted court battles that delayed project implementation.
Greater emphasis on early stakeholder engagement and transparent
communication could mitigate these conflicts, allowing for smoother project
progression'ii .

While community involvement is a cornerstone of Germany's approach, past
projects have shown that mere consultation is insufficient. Building genuine
partnerships with local communities and ensuring fair distribution of
benefits is critical to fostering support for renewable energy initiatives.
Successful models of community engagement should prioritize long-term
relationships rather than transactional interactions (German Renewable Energy
Federation, 2021).

The need for adaptive management in the EIA process became apparent after
initial projects faced criticism for not adequately addressing ecological concerns.
An iterative approach to EIAs, which allows for ongoing assessments and
adjustments, can enhance the sustainability of renewable energy projects and
build greater public trust (Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety, 2019).

Although Germany's regulatory framework is generally transparent, complexity
has occasionally hindered project progress. Simplifying regulatory processes
while ensuring environmental integrity can create a more predictable
environment for developers, fostering increased investment in renewable energy
projects (Federal Ministry for Economic Affairs and Energy, 2020).

Improved coordination between renewable energy planning and grid
infrastructure development is essential to support the growth of the renewable
sector. Countries can learn from Germany's experience by prioritizing holistic
planning approaches that integrate technological innovation with infrastructure
development'v .

Box 8: Lessons Learned from Germany's permitting system

4.5 Vietnam

Vietnam has become a key player in Southeast Asia's renewable energy sector, particularly solar, due to
favorable policies and a well-structured permitting process. The country's success is attributed to the
introduction of policies such as the Feed-in Tariff (FiT) scheme, which has attracted significant
investment in solar energy. The permitting process includes several key steps: -
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Developers must
obtain this
certificate from the
Department of
Planning and
Investment, which
allows them to
undertake
investment
activities. This is the
first step towards
formalizing a solar
project in Vietnam.

Land Use and
Acquisition
Permissions:

In Vietnam, land is
state-owned.
Developers must
receive approval
from the relevant
People's Committee
to lease land for
renewable energy
projects. This step is
essential due to the
complex nature of
Vietnam's land
tenure system.

Projects over 50
MW must complete
an EIA, which
assesses the
environmental and
social impacts.
Approval is granted
by the Ministry of
Natural Resources
and Environment
(MONRE). This
ensures compliance
with environmental

Construction Permit:

Issued by local
authorities, this
permit ensures that
the project adheres
to national safety
and environmental
standards.

Power Purchase
Agreement (PPA):

Developers must
negotiate a PPA
with Vietnam
Electricity (EVN),
the state-owned
utility. This
agreement outlines
the terms under
which the electricity
produced will be
sold to the grid.

A grid connection
agreement is
necessary for the
project to be
integrated into the
national electricity
grid. This is a critical
step to ensure that
power generated
from the solar farm
is distributed.

Final Operational

License:

Once the project is
ready for
commercial
operation, a final
license is issued by
the Department of
Industry and Trade.
This license
confirms that the
project meets all
necessary
operational
standards.

regulations and
addresses potential
community
concerns.

Figure 20: Vietnam's permitting process

4.5.1 Key Challenges and How They Were Addressed

Land Acquisition Issues

Since land is owned by the state, developers face delays and challenges in acquiring land for solar
projects. These delays are exacerbated by disagreements with local communities overcompensation for
land use changes. In some cases, compensation disputes arose between local communities and the
government or developers. To address these issues, developers engaged local communities and
authorities early in the process to negotiate fair compensation packages and land leases. Building
relationships with local stakeholders was key to expediting land access and minimizing conflicts. Early
community engagement and clear communication were crucial in mitigating disputes".

Grid Capacity Constraints

Vietnam'’s solar boom caused strain on the national grid, leading to delays in grid connection and, in
some cases, curtailment of power. The rapid pace of solar project development outpaced the grid's
ability to integrate new capacity. The government recognized the need for grid expansion and initiated
plans to upgrade infrastructure. Additionally, distributed energy solutions were encouraged to alleviate
pressure on the grid. Investments in the grid and planning for future expansion have been key lessons
for sustaining the growth of renewable energy™'.

Regulatory Uncertainty

The expiration of the initial FiT scheme in 2020 created uncertainty for investors as future incentive
structures were unclear. The lack of clarity caused some investors to hesitate or delay projects. The
government began consultations with industry stakeholders to improve transparency and provide more
predictable policies. This engagement process led to the introduction of a second FiT round, which
stabilized investor confidence™i,

Community Resistance

In rural areas, communities expressed concerns over land use changes and the impact on local
livelihoods, especially in agriculture. Resistance from local populations delayed some projects, as
residents feared loss of access to traditional farming land. Developers implemented social programs
that directly benefited local populations, including education, healthcare, and job creation initiatives. By
integrating these programs into project planning, developers gained community support and reduced
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resistance. This model of benefit-sharing mechanisms has proven successful in gaining local
acceptance for projectsi,

Lessons Learned from Vietnam

e Vietnam's clear permitting process, including the introduction of the FiT scheme,
created a structured and attractive environment for renewable energy investors.
However, maintaining consistent policy frameworks is essential to sustain growth.
Future planning must address potential regulatory changes proactively to avoid
market instability.
Vietnam's solar development outpaced its grid capacity, highlighting the importance
of coordinated infrastructure development. Future projects must prioritize grid
expansion as part of renewable energy planning. Grid bottlenecks can stifle project
success, emphasizing the need for governments to invest in infrastructure alongside
renewable energy initiatives (GIZ, 2020).
Developers must engage stakeholders and communities early in the permitting
process. In Vietnam, early community consultations reduced land acquisition
disputes and led to better project outcomes. Building local trust and maintaining
transparent communication ensures community buy-in, which is critical for long-
term success.
Incorporating benefit-sharing mechanisms that directly impact local communities
can help mitigate resistance. For example, projects that invested in local healthcare,
education, and job creation programs experienced greater local support. Ensuring
that communities see tangible benefits from renewable energy projects fosters

cooperation and minimizes opposition.
Box 9: Lessons Learned from Vietnam

4.6 Comparative Analysis of Renewable Energy Permitting Frameworks: Denmark,
South Africa, New York, Germany, and Vietham

This comparative section highlights the differences in regulatory frameworks for renewable energy
permitting across Denmark, South Africa, New York, Germany, and Vietham. Each country has unique
approaches to regulatory frameworks that balance renewable energy development with environmental
protection and community involvement.
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Table 2: Comparative analysis of regulatory frameworks

Permitting Authority

*Denmark: Danish Energy Agency oversees permitting, with local
municipalities playing a significant role.

*South Africa: Department of Mineral Resources and Energy (DMRE) and
local municipalities manage permitting.

*New York: New York State Public Service Commission (NYSPSC) and
Department of Environmental Conservation (DEC) manage the process.
*Germany: Federal Network Agency (BNetzA) acts as a central permitting

authority.

*Vietnam: Ministry of Industry and Trade (MOIT) oversees renewable energy
projects, with local authorities involved.

Public Interest Classification

*Denmark: Projects prioritized for their contribution to national climate
goals, though local interests are considered.

*South Africa: Projects classified as necessary for energy security and socio-
economic development.

*New York: Renewable energy projects are often deemed to be in the public
interest to expedite approvals.

*Germany: Renewable energy projects are classified as of "overriding public
interest," expediting approvals.

*Vietnam: National energy goals prioritize renewable projects but local
objections can complicate processes.

Challenges Faced

*Denmark: Community opposition due to land use concerns; balancing
national and local interests can be challenging.

*South Africa: Bureaucratic delays and community opposition can slow
project approvals; issues with regulatory clarity.

*New York: Lengthy review processes can lead to delays; challenges in
balancing environmental protection with project approvals.

*Germany: Initial legal challenges led to project delays; bureaucracy often
slowed down permitting processes.

*Vietnam: Rapid development often leads to conflicts between energy needs
and local environmental concerns.

Environmental Impact Assessments

*Denmark: EIAs required with a strong emphasis on stakeholder
involvement.

*South Africa: Comprehensive EIAs are mandated for all major projects,
including public consultations.

*New York: Detailed environmental impact reviews are mandated for large-
scale projects, emphasizing local ecosystems.

*Germany: Comprehensive EIAs required for all major projects, including
public consultations.

*Vietham: EIAs are required, but the process can be less rigorous compared
to other countries listed.

Multi-layer
governance of the

process exhibited by
most

Classification as
project of public
interest and national
importance

Bureaucratic and
legal requirements

leading to delays

EIA mandated for
major/large scale

projects
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Community Engagement Practices

*Denmark: Strong focus on local involvement; community cooperatives are
common, and developers are expected to engage with locals actively.

*South Africa: Community engagement is a requirement, but Public participation
implementation can vary significantly across projects.. encouraged but not
*New York: Public hearings and stakeholder consultations are conducted, always mandated

though community opposition can arise.

*Germany: Public hearings and participatory planning processes;
community benefit provisions are encouraged.

*Vietnam: Local communities are often consulted, but the effectiveness of
engagement varies by project.

Recent Reforms

*Denmark: Faster procedures for smaller projects and clearer guidelines to
reduce bureaucratic delays. Mostly rigorous and

*South Africa: Introduction of streamlined permitting for renewable projects required by law
and enhancement of regulatory clarity.

*New York: Emphasis on simplifying the environmental review process to
facilitate timely approvals.

*Germany: Centralization of permitting under BNetzA to enhance efficiency;
establishment of Renewable Energy Zones for expedited processes.

*Vietham: Ongoing reforms to improve the investment climate for
renewable energy projects, including clearer regulations.

Lessons Learned

*Denmark: Importance of early and transparent dialogue with communities
to build support and minimize conflicts.

*South Africa: Need for clearer reqgulatory frameworks and faster permitting
processes to attract investment.

*New York: Lengthy review processes can lead to delays; challenges in
balancing environmental protection with project approvals.

*Germany: Need for streamlined processes and better communication with
stakeholders to avoid delays.

*Vietnam: Greater emphasis on regulatory clarity and enforcement of
environmental standards is necessary.

Environmental Protection Measures

*Denmark: Strong emphasis on sustainable practices and biodiversity
considerations integrated into EIAs.

*South Africa: Environmental management programs required; integration
of local ecological considerations.

*New York: Rigorous environmental reviews ensure projects align with
sustainability goals while protecting ecosystems.

*Germany: Rigorous EIAs with emphasis on ecological integrity; adaptive
management strategies encouraged.

*Vietnam: Environmental laws are in place, but enforcement can be
inconsistent, impacting ecological protections.
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5 Recommendations and conclusion

5.1 Recommendations

Drawing from real-world experiences and case studies, the following recommendations provide a
deeper understanding of how governments and stakeholders can improve renewable energy
permitting processes. These recommendations are tailored to suit the specific challenges faced by
developed and low-and-middle-income nations, as well as subnational and national governments. It's
important to note that these are general recommendations and that specific powers/authority sharing
between subnational and national govts can differ from country to country.

5.1.1 Recommendations for Subnational Governments in Low-and-Middle Income Nations

Centralize and Streamline Permitting Agencies

In many low-and middle-income countries, the permitting process is fragmented across different
government agencies, leading to significant delays. For these the development and/or enhancement of
a centralized permitting agency is recommended to handle renewable energy projects, streamlining the
approval process by coordinating across various departments. This approach reduces bureaucratic
delays and simplifies the permitting process, like the model adopted by New York's Office of Renewable
Energy Siting (ORES). Further, centralizing permits at the subnational level can streamline the process
by consolidating responsibilities under one roof.

Some of the actionable steps include the establishment of a one-stop shop for renewable energy project
permits, where developers can submit applications, track their status and consult directly with
responsible authorities. Additionally, subnational governments can also create Memorandums of
Understanding (MOUs) between national and local governments to ensure cooperation in reducing
approval time. Subnational governments are better positioned to understand local conditions and
challenges, such as land use, environmental and social dynamics, allowing for more efficient handling
of project-specific requirements

Implement Strategic Spatial Planning

To address issues of insufficient knowledge among stakeholders and seemingly onerous and shifting
regulatory requirements it's important to implement strategic spatial planning to pre-identify suitable
areas for renewable energy projects. Germany's initial permitting challenges highlighted the
importance of proactive spatial planning. Early projects often faced land-use conflicts due to insufficient
pre-selection of sites.

Countries can learn from Germany's experience by emphasizing the need for thorough spatial
assessments to minimize conflicts and expedite permitting (Federal Ministry for Economic Affairs and
Energy, 2020). Making use of data-driven analyses to assess environmental impacts, infrastructure
needs, and land-use conflicts, is useful towards reducing conflicts and accelerating project timelines as
demonstrated by Germany's spatial planning approach. Actionable steps include putting in place
overarching policies to guide the development of spatial plans reflective of the prevailing state of
sustainable energy technologies.

Enhance Environmental Impact Assessments (EIAs)

All sustainable energy projects have some form of impact on the environment. Efforts to streamline
permitting should not compromise long-terms sustainability or lead to erosion of decarbonization
gains. It is recommended then that rigorous impact assessment be required for all large-scale projects,
including public consultations running in parallel. Whilst rigor is seen as synonymous with complexity
and delays, streamlining the review process can help to quickly unlock any systemic blockages. To
ensure meaningful and useful assessments are carried out, iterative approaches are recommended
comprising adaptive management principles to allow for ongoing and real-time adjustments.

55



An actionable step is to ensure knowledge personnel are involved in the review of the EIA and to provide
opportunities for capacity building for both staff and developers. Additionally, subnational approvers
need to ensure developers propose effective mitigation measures for identified environmental impacts
to protect local ecosystems and support sustainability goals.

Foster Strong Community Engagement

Challenges in permitting often arise from community opposition, emphasizing the importance of
effective stakeholder engagement processes. Borrowing from Vietnam, developers must engage
stakeholders and communities early in the permitting process. Early community consultations reduced
land acquisition disputes and led to better project outcomes. This helps to build local trust and maintain
transparent communication and ensures community buy-in, which is critical for long-term success.

Actionable steps include implementation of robust strategies, including public hearings, feedback
mechanisms, and benefit-sharing agreements such as Community Benefit Agreements. Engaging
communities and sharing benefits can build local support and minimize opposition, following successful
models like those in New York. Using the Vietnam example, projects that invested in local healthcare,
education, and job creation programs experienced greater local support. By integrating these programs
into project planning, developers gained community support and reduced resistance. This model of
benefit-sharing mechanisms has proven successful in gaining local acceptance for projects (Asian
Development Bank, 2021).

Create Transparent and Predictable Reqgulatory Frameworks

The lack of clear and predictable permitting related regulatory frameworks leads to uncertainty, delays,
and increased risks for developers. Without clear guidelines and timelines, developers face challenges
in planning, which hampers project implementation and reduces investor confidence.

Itis recommended to establish transparent and predictable regulatory frameworks by developing clear,
detailed permitting guidelines with fixed timelines. This can significantly reduce uncertainty, improve
investor confidence, and facilitate better project planning. Countries such as Denmark have adopted
predictable regulatory timelines, helping renewable energy developers navigate the process more
efficiently (International Renewable Energy Agency, 2020). Some of the actionable steps include: -
— Creating detailed guidelines outlining the permitting process with fixed timelines for approvals.
— Establishing an online platform where developers can track their permit status and receive
updates on regulatory requirements.
— Conducting regular consultations with developers to ensure regulatory frameworks remain
clear and up to date.

Invest in Grid Infrastructure

One of the key challenges in many low-and middle-income nations is the inadequate grid infrastructure,
which limits the ability to integrate renewable energy sources. Without sufficient grid capacity,
reliability, and connectivity, renewable energy projects cannot deliver their full potential, leading to
energy distribution bottlenecks and delays in the permitting process with approvals ‘held in waiting'.

To address this, subnational governments should prioritize investments in grid infrastructure.
Modernizing the grid is essential to support renewable energy integration, accommodate new sources,
and avoid grid bottlenecks. The success of South Africa's Renewable Energy Independent Power
Producer Procurement Programme (REIPPPP) shows the importance of grid improvements to unlock
renewable energy potential (South African Department of Energy, 2020).

Key actionable steps include: -
— Identifying key areas where grid capacity and infrastructure need improvement to handle
additional renewable energy input.
— Prioritizing grid modernization projects that increase connectivity and reliability.
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— Exploring partnerships with private sector investors and international organizations to co-
finance grid infrastructure development.

Build Local Capacity

In many low-and middle-income countries, and even amongst leading economies, local authorities and
stakeholders have been cited to lack the knowledge and resources to manage renewable energy
permitting processes effectively. Common outcomes include delays in approvals and challenges in
overseeing projects once they are underway.

It is recommended to build local capacity by providing training and resources to local authorities and
stakeholders. By improving their understanding of permitting processes and renewable energy
technologies, local governments can ensure more efficient and effective project management. For
instance, Kenya's energy sector reforms included capacity-building initiatives that improved the
efficiency of renewable energy permitting'. Some of the actionable steps include the following: -
— Offering training programs for local authorities on renewable energy technologies and the
permitting process.
— Establishing a platform for knowledge-sharing, allowing stakeholders to access best practices
and resources.
- Implementing mentorship programs that connect local authorities with experienced
professionals in renewable energy projects.

5.1.2 Recommendations for National Governments

Support Centralized Permitting Systems
There are instances where subnational governments struggle to streamline permitting processes due
to fragmented systems and lack of resources. National governments can play a critical role in facilitating
the establishment or enhancement of centralized permitting systems at the subnational level. Providing
financial support, technical assistance, and best practice guidance will improve permitting efficiency and
consistency across regions. National governments can take the following steps to support centralized
permitting; -
— Allocating national funds to support the development of centralized permitting agencies at the
subnational level.
— Providing technical assistance and sharing best practices to help regions implement and
manage centralized systems.
— Creating a national framework that ensures consistency in permitting processes across different
jurisdictions.

Encourage and Fund Strategic Spatial Planning
Insufficient strategic planning at the subnational level can lead to conflicts over land use and delays in
renewable energy projects. National governments should encourage and fund strategic spatial
planning initiatives by offering resources and incentives. Sharing successful models and tools can help
subnational governments in site selection, mitigating land-use conflicts, and accelerating project
development. National governments can implement this through the following: -
— Allocating financial resources to support subnational governments in implementing spatial
planning.
— Offering incentives for regions to adopt proactive spatial planning initiatives.
— Sharing tools and data-driven models that assist in site selection and environmental
assessments.

Promote Standardized Environmental and Community Standards

A lack of national-level standards for environmental assessments and community engagement can
create inconsistencies in renewable energy project permitting. National governments should promote
the development and dissemination of standardized environmental and community standards, aligned
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with international best practices, to ensure high-quality, consistent assessments across regions. These
can be achieved through the following: -
— Developing national standards for environmental impact assessments (EIAs) and community
engagement processes.
— Aligning national standards with international best practices to ensure global competitiveness
and sustainability.
— Implementing a national oversight mechanism to monitor the quality and consistency of
environmental and community assessments across regions.

Facilitate Regional and Cross-Border Cooperation
Many challenges in renewable energy integration, such as grid connectivity and regulatory alignment,
span multiple jurisdictions. National governments should promote regional cooperation and support
cross-border initiatives to harmonize regulations and infrastructure development. This will help resolve
common regulatory challenges and improve renewable energy integration across borders. Key actions
to achieve this include -
— Supporting the creation of regional forums for cooperation on renewable energy permitting and
grid infrastructure.
— Facilitating cross-border agreements that harmonize regulations and technical standards for
renewable energy projects.
- Providing financial and technical support for regional infrastructure projects that enhance
connectivity.

Invest in Grid Modernization Projects

National governments are responsible for the development and modernization of grid infrastructure to
support renewable energy integration. Investing in national grid modernization projects, such as
upgrading transmission lines, integrating smart grid technologies, and increasing resilience, is essential
for accommodating renewable energy and preventing bottlenecks in electricity distribution. This can be
achieved through allocation of funds for upgrading and expanding national grid infrastructure,
supporting the integration of smart grid technologies that improve grid reliability and resilience and
ensuring that grid modernization projects are aligned with renewable energy integration goals.

Address Legal and Institutional Barriers
Existing legal and institutional frameworks in many countries often present barriers to renewable
energy development. National governments should review and amend outdated legislation and
streamline institutional frameworks to remove obstacles and ensure regulatory alignment. This will
facilitate smoother project approvals and efficient implementation of renewable energy projects. Key
steps towards addressing these barriers include -
— Conducting a comprehensive review of current legislation and regulatory frameworks to identify
barriers to renewable energy development.
- Amending laws and regulations to align with renewable energy goals and simplify approval
processes.
- Strengthening institutional coordination between government bodies to reduce delays and
improve regulatory efficiency.

Implementing AI for Permitting Automation

In many countries, the permitting process for renewable energy projects is time-consuming and
resource-intensive due to manual data analysis and regulatory reviews. Al systems can standardize and
expedite these processes by automating key tasks such as data analysis and environmental
assessments. The U.S. Bureau of Land Management has already implemented Al for solar project
permitting, significantly improving efficiency. African and Asian countries facing large volumes of
projects can explore similar Al initiatives, starting with pilot programs in specific regions. Some of the
steps that governments can undertake include; identifying key bottlenecks in the existing permitting
process where Al can improve efficiency; launching pilot Al programs in select regions to assess their
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effectiveness in expediting reviews and approvals and partnering with technology providers and
academic institutions to design Al solutions tailored to regional permitting challenges.

Introducing Blockchain for Transparency

Renewable energy permitting processes often lack transparency, leading to delays and challenges in
accountability. Blockchain technology offers a solution by creating an immutable and traceable record
for each step of the permitting process. Chile has begun testing blockchain to improve transparency in
its renewable energy projects, and other countries can follow suit by piloting blockchain for certification
and approvals. Starting with small-scale projects, blockchain can prevent unauthorized changes and
enhance accountability throughout the permitting process. This can be implemented by (i) identifying
areas in the permitting process where transparency and traceability are most needed; (ii) selecting
small-scale pilot projects to test blockchain solutions in renewable energy permitting; and (iii) partnering
with technology providers or academic institutions to develop blockchain solutions for managing
certification and approvals.

5.1.3 Recommendations for Global Entities

Advocate for Standardization of Permitting Processes
Global entities can play a critical role in reducing the complexity and uncertainty that developers face
when navigating different permitting processes in various regions. The development and adoption of
international standards for renewable energy permitting processes are essential. By collaborating with
national and subnational governments, global entities can help establish common frameworks that
make it easier for developers to operate across borders. Some of the key action points include:

— Supporting international initiatives to develop standardized permitting guidelines.

— Facilitating cooperation between governments to adopt these standards.

— Promoting the alignment of global permitting processes to reduce complexity for developers.

Promote Harmonization of Regulations

Regulatory inconsistency across regions often hampers cross-border investments and slows down
project development. Global entities should promote the harmonization of permitting regulations while
respecting the local context of each country. This alignment will facilitate smoother cross-border
investments and project execution. Some of the actionable steps to promote this is by developing global
guidelines and recommendations for harmonizing renewable energy regulations, encouraging regional
cooperation to align regulatory frameworks for renewable energy projects and providing a platform for
discussing and resolving regulatory discrepancies between countries

Facilitate International Knowledge Sharing
To foster innovation and collaboration, global entities should create and support platforms for sharing
best practices, case studies, and successful strategies related to renewable energy permitting and grid
connectivity. Organizing international forums and workshops will help disseminate knowledge and
drive collaborative innovation across borders. This can be done by:-
— Organizing global forums, workshops, and webinars to share best practices and case studies.
— Supporting platforms that allow for continuous sharing of insights and innovations related to
permitting and grid management.
— Encouraging participation from both developed and low-and-middle income regions to ensure
a global exchange of ideas.

Provide Technical Assistance and Capacity Building

Many low-and-middle income regions lack the technical expertise and resources needed to streamline
renewable energy permitting processes. Global entities should offer technical assistance and capacity-
building programs, providing expertise, tools, and resources to governments and organizations in these
regions. This support will enhance local capabilities and facilitate the implementation of best practices.
Key actionable steps include:
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— Developing capacity-building programs focused on improving permitting processes and grid
management.

— Providing technical expertise and resources to regions facing challenges in renewable energy
development.

— Offering tailored support to governments and organizations to improve their capacity to
manage complex permitting systems.

Support Research and Innovation
Research and innovation are crucial to overcoming challenges related to permitting and grid
connectivity. Global entities should fund research efforts that focus on resolving regulatory and grid
connection challenges. Supporting pilot projects and technological advancements will help drive
progress and create solutions to specific issues. Key actions include: -
- Funding research initiatives that focus on resolving challenges in renewable energy permitting
and grid integration.
— Supporting pilot projects that test new technologies and approaches in renewable energy
permitting.
Promoting innovation by funding collaborative projects between governments, academic institutions,
and the private sector.

Encourage Multilateral Cooperation
Global entities should encourage multilateral cooperation among countries and international
organizations to address common challenges in renewable energy development. Facilitating
collaborative efforts will lead to shared solutions and foster collective progress in renewable energy
adoption. Some of the action points include; -
— Promoting collaborative initiatives among countries to address shared regulatory and grid
connectivity challenges.
— Facilitating partnerships between international organizations and governments to develop
collective solutions for renewable energy integration.
— Encouraging multilateral dialogues that lead to harmonized approaches and solutions.

5.2 Conclusion

In conclusion, the permitting process for sustainable energy projects presents both significant
challenges and favourable opportunities that are important for the future of renewable energy. Key
technical challenges such as grid integration and regulatory complexities must be strategically
addressed to facilitate a more efficient transition to sustainable energy sources. This requires
immediate and coordinated actions, including streamlining administrative processes to eliminate
bureaucratic delays, fostering community engagement to ensure local voices are heard, and integrating
cutting-edge technologies like digital permitting systems to enhance transparency and efficiency.

Future trends in renewable energy permitting are likely to increasingly prioritize technological
advancements that streamline workflows, improve data sharing, and enhance stakeholder
collaboration. Emphasizing best practices such as conducting thorough environmental impact
assessments and ensuring adherence to environmental standards will ensure that projects not only
meet regulatory requirements but also support social equity by distributing the benefits of renewable
energy initiatives fairly among different communities.

The recommendations made in this document are key for accelerating the energy transition and should
be implemented with urgency by the relevant institutions. This will cultivate a permitting landscape that
facilitates the growth of renewable energy projects and aligns with broader objectives of environmental
sustainability and social inclusiveness. The collective effort in implementing these strategies will be
instrumental in unlocking the full potential of sustainable energy projects, paving the way for a greener,
more equitable future.

60



6 References

"Lauren Bauer, Wendy Edelberg, Cameron Greene, Olivia Howard, and Linsie Zou, May 22, 2024,
Brookings Initiative on Climate Research and Action The Hamilton Project - Eight facts about
permitting and the clean energy transition

i World Resources Institute. (n.d.). Clean energy permitting reform in the U.S. World Resources
Institute. https://www.wri.org/insights/clean-energy-permitting-reform-us

i Federal Ministry for Economic Affairs and Energy. (2017). Renewable Energy Sources Act (EEG).
https://www.bmwi.de/Redaktion/EN/Downloads/eeg-2017.pdf? blob=publicationFile&v=2

vV https://mnre.qov.in/

Vi California Energy Commission. (2019). 20179 Integrated Energy Policy Report. Sacramento, CA:
California Energy Commission. Retrieved from https://www.energy.ca.gov/data-
reports/reports/integrated-energy-policy-report/2019-integrated-energy-policy-report.

Vi International Energy Agency (IEA). (2021). World Energy Outlook 2021. Paris: International Energy
Agency. Retrieved from https://www.iea.org/reports/world-energy-outlook-2021

Vil U.S. Government Accountability Office (GAO). (2017). Renewable Energy: Federal Agencies Implement
Hundreds of Initiatives. Washington, DC: U.S. Government Accountability Office. Retrieved from
https://www.gao.gov/products/gao-17-142.

* European Commission. (2020). A European Green Deal: Striving to be the First Climate-Neutral Continent.
Brussels: European Commission. Retrieved from https://ec.europa.eu/info/strategy/priorities-2019-
2024/european-green-deal_en.

*Burgess, R. (2018). Climate Change and Renewable Energy: A Global Perspective. London: Routledge.

X ASEAN Centre for Energy. (2021). ASEAN Renewable Energy Outlook 2021: Towards a Sustainable Energy
Future. Jakarta: ASEAN Centre for Energy. Retrieved from https://aseanenergy.org.

i Sharma, P. (2019). Renewable Energy and Sustainability: Challenges and Solutions. New Delhi: Oxford
University Press.

Xii Bageye, A., & Mwangangi, L. (2020). Sustainable Energy Development in East Africa: Policies and
Practices. Nairobi: East African Publishers.

v Silva, R., & de Guzman, M. (2020). Renewable Energy Integration in Emerging Markets: Opportunities
and Challenges. Manila: Asian Development Bank

» Karanja, M., Ochieng, W., & Mutua, J. (2019). Energy Policy and Management in Sub-Saharan Africa:
Innovations and Solutions. Nairobi: African Energy Solutions Press.

61


https://www.wri.org/insights/clean-energy-permitting-reform-us
https://www.bmwi.de/Redaktion/EN/Downloads/eeg-2017.pdf?__blob=publicationFile&v=2
https://mnre.gov.in/
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-integrated-energy-policy-report
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-integrated-energy-policy-report
https://www.iea.org/reports/world-energy-outlook-2021
https://www.gao.gov/products/gao-17-142
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://aseanenergy.org/

xi'World Bank. (2019). Global Photovoltaic Power Potential by Country. Washington, DC: World Bank.
Retrieved from https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/466331574952830917/global-photovoltaic-power-potential-by-country.

wi Department of Rural Development and Land Reform, South Africa. (2022). Annual Performance Plan
2022/2023. Pretoria: Department of Rural Development and Land Reform, Republic of South Africa

Wil European Commission. (2020). The European Green Deal. Brussels: European Commission. Retrieved
from https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640.

xx .S, Government Accountability Office (GAQ). (2017). Renewable Energy: Federal Agencies Implement
Hundreds of Initiatives. Washington, DC: U.S. Government Accountability Office. Retrieved from
https://www.gao.gov/products/gao-17-142.

* Transparency International. (2021). Corruption Perceptions Index 2021. Berlin: Transparency
International. Retrieved from https://www.transparency.org/en/cpi/2021.

xi'World Bank. (2020). World Development Report 2020: Trading for Development in the Age of Global Value
Chains. Washington, DC: World Bank. Retrieved from
https://www.worldbank.org/en/publication/wdr2020.

xii Bureau of Land Management (BLM). (2021). Public Land Statistics 2021. Washington, DC: U.S.
Department of the Interior, Bureau of Land Management. Retrieved from
https://www.blm.gov/about/data/public-land-statistics.

xii Bermudez, J., & Loureiro, M. (2021). Renewable Energy and Environmental Impact: Navigating the Path
to Sustainability. Madrid: Green Energy Press.

»v Bermudez, F., & Loureiro, M. (2021). Blockchain and renewable energy. https://www.energy-
chile/blockchain

v Loring, J. M. (2007). Wind Energy Planning in England, Wales and Denmark: Factors Influencing Project
Success. London: Routledge.

i Baker, L., & Wlokas, H. (2015). South Africa’s Renewable Energy Procurement: A New Frontier. Cape
Town: University of Cape Town Press.

it Krupa, J. (2012). Identifying Barriers and Opportunities for Renewable Energy in Canada: The Role of
Governments and Stakeholders. Vancouver: University of British Columbia Press.

il Department of Environmental Affairs (DEA). (2020). South Africa's Low-Emission Development Strategy
2050. Pretoria: Department of Environmental Affairs, Republic of South Africa.

xx \WindEurope. (2021). Wind Energy in Europe: 2021 Statistics and the Outlook for 2022-2025. Brussels:
WindEurope. Retrieved from https://windeurope.org.

“x Jgrgensen, P. (2021). Innovations in Offshore Wind Energy: Strategies for Efficiency and Sustainability.
Copenhagen: Danish Energy Agency.

i Olesen, G., & Wustenhagen, R. (2020). Social Acceptance of Renewable Energy: Insights from Wind
Energy Projects in Europe. Zurich: Springer International Publishing.

62


https://documents.worldbank.org/en/publication/documents-reports/documentdetail/466331574952830917/global-photovoltaic-power-potential-by-country
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/466331574952830917/global-photovoltaic-power-potential-by-country
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640
https://www.gao.gov/products/gao-17-142
https://www.transparency.org/en/cpi/2021
https://www.worldbank.org/en/publication/wdr2020
https://www.energy-chile/blockchain
https://www.energy-chile/blockchain
https://windeurope.org/

xxi Renewables Consulting Group. (2021). Global Offshore Wind Annual Market Report 2021. London:
Renewables Consulting Group. Retrieved from https://www.renewablesconsulting.com.

Xl Jansen, T., & Jacobsen, K. (2019). Sustainable Energy Transitions: Case Studies from Nordic Countries.
Oslo: Nordic Energy Research.

v Smith, J., Brown, P., & Taylor, L. (2020). Renewable Energy Policy and Development: Global Perspectives
and Case Studies. New York: Routledge

xxv Christensen, L. (2018). The Future of Renewable Energy: Policy and Economic Perspectives. London:
Palgrave Macmillan.

xxvi WindEurope. (2021). Wind Energy in Europe: 2021 Statistics and the Outlook for 2022-2025. Brussels:
WindEurope. Retrieved from https://windeurope.org.

it Christensen, L. (2018). Renewable Energy in the 21st Century: Challenges and Opportunities.
Cambridge: Cambridge University Press.

it Qlesen, G., & Wistenhagen, R. (2020). Social Acceptance of Renewable Energy: Insights from Wind
Energy Projects in Europe. Zurich: Springer International Publishing.

xxix Eperhard, A., Gratwick, K., Morella, E., & Antmann, P. (2017). Independent Power Projects in Sub-
Saharan Africa: Investment Trends and Policy Lessons. Washington, DC: World Bank.

X' Montmasson-Clair, G. (2017). The Transition to a Green Economy in South Africa: The Role of Renewable
Energy. Pretoria: Trade & Industrial Policy Strategies (TIPS).

xi Baker, L., Newell, P., & Phillips, J. (2020). The Political Economy of Energy Transitions: Wind and Solar
Power in South Africa. Cambridge: Cambridge University Press.

Xit Eberhard, A., & Naude, R. (2016). The South African Renewable Energy Independent Power Producer
Procurement Programme: A Review and Lessons Learned. Cape Town: Graduate School of Business,
University of Cape Town.

Xt Schreiner, G. (2020). Sustainable Energy Policy and Development in Emerging Markets: Challenges and
Strategies. New York: Palgrave Macmillan.

xiv Eperhard, A., Gratwick, K., Morella, E., & Antmann, P. (2017). Independent Power Projects in Sub-
Saharan Africa: Investment Trends and Policy Lessons. Washington, DC: World Bank.

“v Doris, E., McLaren, J., & Watson, A. (2021). Renewable Energy Policy Design and Implementation: Lessons
from Global Case Studies. Washington, DC: National Renewable Energy Laboratory (NREL).

M Meyer, T., Brown, S., & Wilson, J. (2021). Renewable Energy and Grid Integration: Challenges and
Solutions for the 21st Century. Oxford: Oxford University Press.

M Community Energy Advisors. (2021). Community-Led Renewable Energy Projects: Best Practices and
Challenges. London: Community Energy Advisors.

i Reed, J., Fraser, C., & Adams, H. (2020). Sustainable Energy Transitions: Policy, Implementation, and
Social Impact. London: Routledge.

63


https://www.renewablesconsulting.com/
https://windeurope.org/

xXix New York Independent System Operator (NYISO). (2021). 2021 Power Trends: New York’s Path to a
Carbon-Free Grid. Rensselaer, NY: New York Independent System Operator. Retrieved from
https://www.nyiso.com/documents.

' German Renewable Energy Federation (BEE). (2021). Annual Report 2021: Renewable Energy in Germany
- Growth, Challenges, and Future Perspectives. Berlin: German Renewable Energy Federation

 German Renewable Energy Federation (BEE). (2021). Annual Report 2021: Renewable Energy Growth and
Policy Developments in Germany. Berlin: German Renewable Energy Federation.

i Agora Energiewende. (2021). The European Power Sector in 2020: Up-to-Date Analysis of the Electricity
Transition. Berlin: Agora Energiewende. Retrieved from https://www.agora-energiewende.de.

i German Renewable Energy Federation (BEE). (2021). Annual Report 2021: Renewable Energy Growth
and Policy Developments in Germany. Berlin: German Renewable Energy Federation.

v Agora Energiewende. (2021). The European Power Sector in 2020: Up-to-Date Analysis of the Electricity
Transition. Berlin: Agora Energiewende. Retrieved from https://www.agora-energiewende.de.

VPhuong, L., & Pham, T. (2020). Renewable Energy Development in Southeast Asia: Policy Innovations and
Challenges. Hanoi: Vietnam Academy of Science and Technology Press.

M Nguyen, T., Le, P., & Tran, H. (2021). Sustainable Energy Transitions in Vietnam: Policies, Challenges, and
Opportunities. Ho Chi Minh City: Vietnam National University Press.

Vi International Finance Corporation (IFC). (2020). IFC Annual Report 2020: Investing for Impact in a
Turbulent World. Washington, DC: International Finance Corporation. Retrieved from
https://www.ifc.org.

Vi Asian Development Bank (ADB). (2021). Asian Development Outlook 2021: Financing a Green and
Inclusive Recovery. Manila: Asian Development Bank. Retrieved from https://www.adb.org.

lix Kenya Energy Sector Overview. (2021). Energy Sector Report: Kenya's Power, Oil, and Renewable Energy
Landscape. Nairobi: Kenya Ministry of Energy.

Other Reading Materials

» Danish Energy Agency: https://ens.dk/en

» German Federal Ministry for Economic Affairs and Energy:
https://www.bmwi.de/Navigation/EN/Home/home.html

» California Energy Commission: https://www.energy.ca.gov/

» Brookings Institution. (n.d.). How does permitting for clean energy infrastructure work?
https://www.brookings.edu/articles/how-does-permitting-for-clean-energy-infrastructure-work

» Energy Community. (2024). PPP guidelines - April 2024. https://www.energy-
community.org/dam/jcr:50709bca-3bbe-47e2-8066-2d2d515b87b7/PPP%20PG%20%20-
%20april%202024 .pdf

64


https://www.agora-energiewende.de/
https://www.agora-energiewende.de/
https://www.ifc.org/
https://www.adb.org/
https://ens.dk/en
https://www.bmwi.de/Navigation/EN/Home/home.html
https://www.energy.ca.gov/
https://www.brookings.edu/articles/how-does-permitting-for-clean-energy-infrastructure-work
https://www.energy-community.org/dam/jcr:50709bca-3bbe-47e2-8066-2d2d515b87b7/PPP%20PG%20%20-%20april%202024_.pdf
https://www.energy-community.org/dam/jcr:50709bca-3bbe-47e2-8066-2d2d515b87b7/PPP%20PG%20%20-%20april%202024_.pdf
https://www.energy-community.org/dam/jcr:50709bca-3bbe-47e2-8066-2d2d515b87b7/PPP%20PG%20%20-%20april%202024_.pdf

Energy Community. (2024). Policy guidelines: Planning and permit granting procedures for
energy projects. https://www.transport-community.org/wp-content/uploads/2024/06/4-Policy-
Guidelines-planning-and-permit-granting-procedures-for-energy-projects-Energy-
Community.pdf

E3. (2024). Renewable siting and permitting policies [Public version].
https://www.ethree.com/wp-content/uploads/2024/04/Renewable-Siting-and-Permitting-
Policies-E3-Public-Version-04.17.2024.pdf

E3. (2024). Renewable siting and permitting policies. https://www.ethree.com/wp-
content/uploads/2024/04/Renewable-Siting-and-Permitting-Policies-E3-04.16.2024.pdf

Hamilton Project. (n.d.). Eight facts about permitting for the clean energy transition.
https://www.hamiltonproject.org/publication/economic-fact/eight-facts-permitting-clean-
energy-transition/

Climate Institute. (n.d.). Permitting reform for clean energy projects in New York and
California. https://climateinstitute.ca/publications/permitting-reform-for-clean-enerqgy-
projects-in-new-york-and-california/

Climate Institute. (2023). US regulatory review diagram. https://climateinstitute.ca/wp-
content/uploads/2023/11/US-regulatory-review-diagram.jpg

Energy Center. (n.d.). Permitting best practices.
https://energycenter.orqg/sites/default/files/docs/nav/policy/research-and-
reports/Permitting%20Best%20Practices%20web.pdf

World Resources Institute. (n.d.). Clean energy permitting reform in the U.S.
https://www.wri.org/insights/clean-energy-permitting-reform-us

Green Hydrogen Organisation. (2023). GH2 PCC report - September 2023.
https://gh2.org/sites/default/files/2023-09/GH2 PCC%20Report 18092023.pdf

The Nature Conservancy. (n.d.). E3 energy siting report. https://www.nature.org/en-
us/newsroom/e3-energy-siting-report/

WindEurope. (2023). New permitting rules and tools available for governments to speed up
renewables expansion. https://windeurope.org/newsroom/press-releases/new-permitting-
rules-and-tools-available-for-governments-to-speed-up-renewables-expansion/

World Economic Forum. (2023, January). Speeding up sustainable energy: Bottlenecks and how
to resolve them. https://www.weforum.org/agenda/2023/01/speeding-up-sustainable-energy-
bottlenecks-and-how-you-resolve-them-davos2023/

World Economic Forum. (2023, July). Innovation and digitalization in permitting processes for
clean energy. https://www.weforum.org/agenda/2023/07/innovation-digitalization-permitting-
process-clean-energy/

European Commission. (n.d.). Renewable energy projects.
https://ec.europa.eu/internal market/smet/projects/renewable-energy/index _en.htm

65


https://www.transport-community.org/wp-content/uploads/2024/06/4-Policy-Guidelines-planning-and-permit-granting-procedures-for-energy-projects-Energy-Community.pdf
https://www.transport-community.org/wp-content/uploads/2024/06/4-Policy-Guidelines-planning-and-permit-granting-procedures-for-energy-projects-Energy-Community.pdf
https://www.transport-community.org/wp-content/uploads/2024/06/4-Policy-Guidelines-planning-and-permit-granting-procedures-for-energy-projects-Energy-Community.pdf
https://www.ethree.com/wp-content/uploads/2024/04/Renewable-Siting-and-Permitting-Policies-E3-Public-Version-04.17.2024.pdf
https://www.ethree.com/wp-content/uploads/2024/04/Renewable-Siting-and-Permitting-Policies-E3-Public-Version-04.17.2024.pdf
https://www.ethree.com/wp-content/uploads/2024/04/Renewable-Siting-and-Permitting-Policies-E3-04.16.2024.pdf
https://www.ethree.com/wp-content/uploads/2024/04/Renewable-Siting-and-Permitting-Policies-E3-04.16.2024.pdf
https://www.hamiltonproject.org/publication/economic-fact/eight-facts-permitting-clean-energy-transition/
https://www.hamiltonproject.org/publication/economic-fact/eight-facts-permitting-clean-energy-transition/
https://climateinstitute.ca/publications/permitting-reform-for-clean-energy-projects-in-new-york-and-california/
https://climateinstitute.ca/publications/permitting-reform-for-clean-energy-projects-in-new-york-and-california/
https://climateinstitute.ca/wp-content/uploads/2023/11/US-regulatory-review-diagram.jpg
https://climateinstitute.ca/wp-content/uploads/2023/11/US-regulatory-review-diagram.jpg
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/Permitting%20Best%20Practices%20web.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/Permitting%20Best%20Practices%20web.pdf
https://www.wri.org/insights/clean-energy-permitting-reform-us
https://gh2.org/sites/default/files/2023-09/GH2_PCC%20Report_18092023.pdf
https://www.nature.org/en-us/newsroom/e3-energy-siting-report/
https://www.nature.org/en-us/newsroom/e3-energy-siting-report/
https://windeurope.org/newsroom/press-releases/new-permitting-rules-and-tools-available-for-governments-to-speed-up-renewables-expansion/
https://windeurope.org/newsroom/press-releases/new-permitting-rules-and-tools-available-for-governments-to-speed-up-renewables-expansion/
https://www.weforum.org/agenda/2023/01/speeding-up-sustainable-energy-bottlenecks-and-how-you-resolve-them-davos2023/
https://www.weforum.org/agenda/2023/01/speeding-up-sustainable-energy-bottlenecks-and-how-you-resolve-them-davos2023/
https://www.weforum.org/agenda/2023/07/innovation-digitalization-permitting-process-clean-energy/
https://www.weforum.org/agenda/2023/07/innovation-digitalization-permitting-process-clean-energy/
https://ec.europa.eu/internal_market/smet/projects/renewable-energy/index_en.htm

YouTube. (n.d.). E3 Energy Siting Report [Video]. https://youtu.be/pPgg5aTvn7g

Bureau of Land Management. (2021). Automation in solar permitting.
https://www.blm.gov/automation-solar-permitting

Bermudez, F., & Loureiro, M. (2021). Blockchain and renewable energy. https://www.energy-
chile/blockchain

Kenya National Energy and Petroleum Policy (2018): Republic of Kenya. (2018). National Energy
and Petroleum Policy. https://www.energy.go.ke/wp-content/uploads/2019/01/National-
Energy-and-Petroleum-Policy-2018.pdf

India National Electricity Policy: Government of India. (2005). National Electricity Policy.
https://www.cea.nic.in/reports/committee/nep/nep.pdf

66


https://youtu.be/pPgg5aTvn7g
https://www.blm.gov/automation-solar-permitting
https://www.energy.go.ke/wp-content/uploads/2019/01/National-Energy-and-Petroleum-Policy-2018.pdf
https://www.energy.go.ke/wp-content/uploads/2019/01/National-Energy-and-Petroleum-Policy-2018.pdf
https://www.cea.nic.in/reports/committee/nep/nep.pdf

1008

RENEWABLES

CITIES & REGIONS
ROADMAP

The 100% Renewables Cities and Regions Roadmap project
is implemented by ICLEI - Local Governments for Sustainability and
funded by the German Federal Ministry for the Economic Affairs and
Climate Action (BMWK) through the International Climate Initiative (IKI).

https://renewablesroadmap.iclei.org/

Supported by:

% Federal Ministry INTERNATIONAL
2 for Economic Affairs . CLIMATE
and Climate Action INITIATIVE

Local Governments

for inabili on the basis of a decision
or Sustainab ty by the German Bundestag




