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COVID-19 and worsening impacts of climate 
change are putting resilience high on cities’ agendas, 
alongside ambitious targets for GHG emissions 
reductions; Distributed Renewable Energy (DRE) 
deployment in cities will help deliver both.

The global scale of the opportunity and need for 
DRE is enormous, but the deployment of projects is 
far short of projections. Why?

Most DRE technology is mature, and finance is 
widely available.

Market rules and policies constrain some cities’ 
power to act, but, we observe that a universal barrier 
is the lack of city resources and know-how to shape 
DRE opportunities into investable propositions.

This paper sets out a project and programme 
development ‘kit of parts’ for cities to bring resilient 
DRE opportunities to market.

Key messages
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Cities and urban areas account for more than half 
the world’s population, 75% of global energy 
demand and 70% of energy-related greenhouse 
gas emissions.1 Recognising their importance 
to the global response to climate change, cities 
worldwide are committing to significant climate 
action.2 However, cities have also been hard hit 
by the COVID-19 pandemic, with devastating 
health and economic impacts. The pandemic has 
further revealed the deep inequities confronting 
urban residents worldwide, prompting a fresh drive 
for new and inclusive approaches for building a 
sustainable future. Now, as cities pivot from crisis 
response to long term recovery planning, resilience 
must become a key priority for their energy 
transitions.3 

Resilient energy infrastructure is about people - 
about the households and communities for whom 
infrastructure is a lifeline to better health and well-
being, better jobs, better education, and a better 
quality of life overall. While there are promising 
examples around the world, cities of all sizes and 
stages of development are struggling to integrate 
energy infrastructure investments and targets into 
long-term employment and growth goals.

Distributed renewable energy (DRE) is widely 
recognised as an essential part of the suite of 
solutions to deliver a resilient, net-zero future for 
cities. Local renewable generation assets, together 
with storage, smart controls, and demand reduction 
measures, can deliver a range of resilience benefits 
for cities:

 – GHG emissions reduction as distributed 
renewables displace fossil-dominated 
national electricity grids

 – Reduced energy system losses by providing 
generation close to centres of demand

 – System resilience through local generation to 
provide system balancing for grid stability

 – Back up supply from local generation 
and storage can act as local supply 
points during system outages

 – Local energy efficiency and demand management 
help reduce overall energy spending in the 
city, while local generation keeps more of 
that spend to support the local economy

 – Creating direct and indirect jobs in 
the power sector and across diverse 
small and medium enterprises

While individual DRE installations can contribute 
to reducing emissions and increasing city resilience, 
the impact will be greatest through an integrated, 
whole systems approach to DRE project design and 
development. 

The Resilient Cities Network and Arup have 
joined forces because we believe cities can play a 
central role in realising the full benefit potential of 
DRE. We have pooled our collective knowledge 
on project implementation and urban resilience 
expertise to identify the success and failure factors 
in developing and scaling DRE more broadly 
through city programmes. In writing this paper, we 
hope to encourage cities, funders, and investors 
to incorporate urban resilience frameworks and 
principles into future DRE planning.
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Investment in DRE requires focused 
attention and resources
Although energy transition investment has been 
rising steadily, even greater acceleration is needed; 
recent estimates indicate a need for average annual 
investment to double or triple from current levels.4  
It has been estimated that USD 2.5 trillion of global 
investment in cities is required each year to achieve 
the UN’s Sustainable Development Goals.5 Despite 
this consensus, however, investment in and delivery 
of DRE has fallen short of the required pace, leaving 
many cities struggling to meet decarbonisation 
targets and weakened by missed opportunities for 
clean, sustainable local energy solutions. 

Many investors have green funds and access to 
other funding that is tied to green investments, but 
they need viable projects that can have a return on 
investment. Many potential distributed renewable 
energy projects in cities are too complex, too small 
or too uncertain to gain that development funding.

It’s not because cities aren’t committed to global 
sustainability agendas. On the contrary, cities are 
at the vanguard of climate action. Still, they lack 
the resources and technical expertise to effectively 
design and prepare bankable projects to accelerate 
their energy transitions and help them meet their 
sustainability targets. Seeking to better understand 
this barrier, R-Cities surveyed its 97 member 
cities across 47 countries and found that 80% 
identified funding as a barrier to scaling DRE 
solutions. Arup’s experience in implementing DRE 
programmes in cities supports this finding, but also 
offers important lessons for cities and funders to 
overcome these and other barriers to delivery.

Many cities lack the resources and technical expertise 
to effectively design and prepare bankable projects to 
accelerate their energy transitions and help them meet 
their sustainability targets.

4   BNEF estimates a need for average investment level of $3.1tr to $5.8tr compared with $1.7tr today (BNEF 2021. New Energy Outlook 2021. Bloomberg New Energy Finance).   
     IEA estimates an average need for $4tr (IEA 2021).
5   Business and Sustainable Development Commission (2016). Valuing the SDG Prize in Cities.

Our research shows that an effective way to bridge 
the gap between investors who can’t find projects 
and cities who can’t find funders is through the 
role of project promoter. A project promotor is an 
entrepreneurial actor (individual, organisation, or 
group) working for, or with, the city to identify 
project opportunities and give them the shape 
and certainty they need to become bankable 
propositions. 

While a promoter is necessary, it is not sufficient 
to deliver a step change in DRE deployment. 
Project development programmes are needed to 
unlock DRE project investment finance, and to 
accelerate investment in DRE in a city. Although 
potentially replicable models of project development 
programmes are available to adopt, their 
effectiveness depends on how they are designed and 
set up in each city. The local context and enabling 
environment – the technical, governance, policy, 
and economic conditions – affect the suitability of 
potential models.  

A view of the whole energy system context for DRE development
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Challenges to scaling DRE in cities 
While the cost of DRE technologies is falling and 
experience of how to implement them is increasing, 
cities still have to overcome a number of challenges 
to scaling DRE, including: 

Insufficient Leadership and 
dedicated city resources 
Their complexity and systems 
interdependencies mean that DRE 
projects require sustained political 
support and project development 
resources.

Burdensome national policy  
and complicated energy  
market structure 
In many markets, monopoly 
electricity network operators impose 
restrictions on DRE through a 
range of soft and hard measures 
including limits on connection of 
DRE, bureaucratic compliance 
requirements or uneconomic pricing 
for use of system.

Limited technical capacity within 
city government for early-stage 
project preparation 
Many cities lack the skills and 
experience to develop or critically 
evaluate DRE proposals. 

Riskiness of project  
development funding 
Project development funding is 
inherently risky because of long lead 
times, project complexity, demand 
uncertainty and relatively novel 
commercial models and technologies.

Complexities of project and 
customer aggregation 
To get deep decarbonisation into 
cities, DRE programmes need to 
bring together multiple parties, create 
incentives or even part-fund project 
aggregation in order to maximise 
rollout and secure a critical mass of 
customer demand. 

City levers
Despite these challenges, cities can deploy a number 
of influence, policy and regulatory levers to realise 
the full benefit potential of DRE:

Connecting energy actors with 
other city system actors to build a 
consensus on how DRE can enhance 
the resilience of other infrastructure 
and local communities in the city.

Using local leadership and their 
convening powers to bring energy 
actors together for coordination of 
investments.

Leading formal local energy  
systems planning processes  
to build a spatially explicit plan  
for DRE investment.

Using cities’ own assets and 
resources to accelerate local  
DRE investment.

Applying powers to accelerate 
DRE , restrict fossil-based energy 
investment and build resilience 
principles to system design and 
operation (where government policy 
and legislation permit)

Shaping developer behaviour with 
planning and building regulations 
that require DRE adoption and 
support DRE deployment. 
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Tactical actions to support DRE 
project development
Cities seeking to support DRE project development 
should consider a range of actions that create 
the right environment and drive forward project 
development and delivery. These actions include: 

 – Identifying DRE champion(s) and project 
promoters with full-time responsibility for 
delivery and empowering them to act.

 – Setting a target and planning the 
city’s future with DRE at its heart.

 – Building awareness and support with diverse 
stakeholders through inclusive planning 
approaches and regular communication and 
delivery of pilot and demonstration projects.

 – Creating a project development programme to 
screen, evaluate and shape ideas into bankable 
propositions and develop a project pipeline which 
grabs the attention of investors and developers.

 – Setting up funds to commercially structure 
and provide finance for DRE projects. 

 – Developing a procurement programme 
to streamline and support contracts 
and project implementation.

Distributed renewable energy can empower cities 
to recover from the Covid-19 pandemic and build 
a more resilient future centred on sustainability 
and equity. In this paper we present findings from 
our collective experience working in cities around 
the world to help investors better understand the 
opportunity for scaling DRE in cities as well as 
practical guidance on how cities can leverage assets 
to turn their energy transition goals into robust 
project development programmes. Cities can’t do 
this alone, so bold partnerships and funding are 
needed if we are to take advantage of this once in a 
generation opportunity.

Project 
development

Action 
plan

Baseline 
assessment

Future 
opportunities
and scenarios

Objectives  
and targets 

Identify
pathways

Action plan

Procure
contracts

Identify and 
secure finance

Commercial 
and financial 
assessments

Project techno-
economic 
assessments

Screen 
projects  
(score 
and rank)

Build 
project 
pipeline 
(from action 
plan)

Form project 
sponsor

A range of measures are necessary to drive DRE project development and delivery
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