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During 2015, Bristol as European Green Capital wanted to 
showcase the role of business and technology in greening 
cities. Over half of the world’s population live in cities 
and they produce about 75% of the world’s GDP and 
greenhouse gas emissions. To engage businesses in tackling 
environmental challenges, city governments must show 
leadership on our most protracted environmental problems 
and some cities are already showing us what can be done.

As part of Bristol 2015 European Green Capital, an 
International Green Technology Festival was organised as a 
series of events and actions taken throughout the year. This 
included the Green Capital Digital Challenge, which was a 
3-month competition to produce new software that tackled 
environmental issues. The winner, Crocodile app, has now 
taken their app to live test stage and is now piloting their 
‘walking bus’ app in schools in Bristol. 

The Festival also included Venturefest Bristol & Bath 2015 
which was a showcase in June at Brunel’s Bristol Temple 
Meads station. Venturefest brought together technology 
businesses big and small from the UK and internationally to 
share their innovations and experience. Green technology 
was a cross-cutting theme and the showcase explored how 
this theme is being expressed in four sectors: Advanced 
Engineering; Cities; Digital; and High Tech. A selection of 
these businesses from the Bristol city region was captured in 
a ‘Green Technology’ brochure published in June 2015 and 
available on the Bristol 2015 website.

Timed to coincide with COP21, the final part of the Festival 
is this report designed to explore how different cities around 
the world are encouraging green technology. Encouraging 
these technologies both in terms of greening their cities and 
also for economic development supporting local businesses 
to grow their services and products in other cities. We 
intentionally focused not on World Cities, which have 
unique access to resources, but instead on second cities like 
Bristol. There are hundreds of cities which are of a similar 
scale to the cities included in this report. 

By offering a roadmap for promoting greentech in these 
types of city our aim was to highlight replicable examples 
which could be implemented in smaller cities which also 
have to tackle environmental challenges. This constituency 
of cities has to act for us to see the global improvements we 
require for a more sustainable future. I hope that you will 
find the recommendations in this report useful in your cities 
as you use green technology to improve your city and to 
make it more prosperous.

Andrew Garrad

Chairman, Bristol 2015

Preface
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Introduction
Bristol 2015 has commissioned this Greentech in the City 
Whitepaper from Arup. The paper aims to explore how 
technology, in its widest sense, is being used in cities 
to solve environmental challenges and to present a path 
for other cities to follow. One of the UN’s Sustainable 
Development Goals is to ‘make cities and human 
settlements, inclusive, safe, resilient and sustainable’ and 
this paper looks at how green technology can contribute. 
The paper focuses on seven case study cities to explore the 
actions taken, the outcomes achieved, and, in particular, the 
role of the city government in achieving these outcomes. 

In 2011, Bristol City Council, with funding from DECC, 
published a Smart City Bristol report1, exploring how smart 
city technologies could be used in pursuit of carbon reduction 
aims. Whilst the scope of this report is broader, both in terms 
of technologies considered, and in terms of environmental 
outcomes, we will consider the extent to which the 
recommendations made in 2011 are still applicable today.

Approach
An overview of the approach taken for this study is set  
out below.

Cities have been selected on the basis of population, size, 
environmental challenges, use of technologies, geographical 
spread and access to information. The research was a 
combination of desk study and interviews. The aim was to 
analyse political, economic, social, technological, legal/
regulatory and environmental (PESTLE) factors of success 
in each city in order to make conclusions on how the positive 
approaches might be replicated elsewhere. 

We developed a hypothesis that there are a number of 
common success factors across all of the cities:

• Consistent city leadership;
• A supportive national government;
• A history of international trading;
• A focus on city specific issues;
• Financial incentives;
• Public engagement;
• Strong public-private partnerships; and
• Intellectual Capital. 
This hypothesis was tested in our case study cities.

Strong 
Partnerships

Intellectual 
Capital

History of Global 
trading
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Incentives

Public 
Engagement

Focus on city 
specific issues

Supportive 
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Consistant City 
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Findings
Case studies developed for the cities of Barcelona, 
Boston, Bristol, Guangzhou, Hannover, Melbourne 
and Rotterdam highlight the lessons we have learnt. 
These cities have all had varying levels of success in 
implementing projects and programmes which use or 
encourage the use of greentech - innovative technologies 
in addressing environmental challenges. 

Whilst not every factor of success was present in each city, 
our hypothesis around the eight factors of success held up 
to scrutiny. 

Recommendations
Whilst cities are all different, and city governments do not 
have the same powers or mechanisms in all locations, we 
believe that in the common factors of success uncovered 
above, there are actions that are relevant to city governments 
at whatever stage of their greentech journey. We have 
developed a six step process for city governments wanting to 
encourage the uptake of greentech across a city: 

Figure 1: Developing a City-wide Greentech Roadmap

Define success

Learn and 
Improve

City 
Context and 

communication

Space for 
collaborationIncentives

Leadership

Leadership
Cities with effective greentech programmes are known for 
their leadership in both the public and the private sectors. 
The promotion of greentech requires leadership to inspire 
and mobilise resources to implement change. With the right 
leadership greentech has been used to make cities more liveable 
and contribute to the UN Sustainable Development Goals. 

Define success 
The definition of success has been important for leaders to share 
their vision, to mobilise resources and to measure progress. This 
step helps to ensure an approach that is focused on the outcomes 
important to the city, such as job creation, skills and innovation, 
carbon saved, or transport congestion reduced. 

City context and communication
These cities have been successful because they have 
tailored their greentech approach to their local context. This 
understanding of context has stretched beyond the recognition of 
the environmental challenges (be they construed by economics or 
the physical environment), to include the political environment 
and the existing intellectual and social capital in the city.

Space for collaboration
In many of these cities the city government has provided or 
encouraged space for collaboration and engagement, both 
physical and virtual, be that an innovation hub, a hackathon, a 
virtual community, or opening up a city’s data.

Incentives
These city governments provided or promoted incentives which 
encourage technological solutions to environmental challenges, 
be they financial, reputational or otherwise.

Learn and improve
As these cities change and grow over time they have learnt and 
improved on how they approach greentech. This step involves 
monitoring and evaluating the outcomes of interventions to 
ensure continued learning. Evaluation can consider the outputs 
(what has been delivered) and the outcomes (what has been 
produced), referring back to the definition of success.
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Purpose of report
Bristol 2015 has commissioned this Greentech in the City 
Whitepaper from Arup. The paper aims to explore how 
technology, in its widest sense, is being used in cities 
to solve environmental challenges and to present a path 
for other cities to follow. One of the UN’s Sustainable 
Development Goals is to ‘make cities and human 
settlements, inclusive, safe, resilient and sustainable’ and 
this paper looks at how green technology can contribute. 
The paper focuses on seven case study cities to explore the 
actions taken, the outcomes achieved, and, in particular, the 
role of the city government in achieving these outcomes. 

In 2011, Bristol City Council, with funding from DECC, 
published a Smart City Bristol report, exploring how smart 
city technologies could be used in pursuit of carbon reduction 
aims. Whilst the scope of this report is broader, both in terms 
of technologies considered, and in terms of environmental 
outcomes, we will consider the extent to which the 
recommendations made in 2011 are still applicable today.

Whilst there is a specific emphasis on Bristol, this report is 
aimed at city governments around the world, and provides 
findings and recommendations that will assist cities at any 
stage in their greentech journey. 

Defining Greentech
Greentech, which is often used interchangeably with 
Cleantech, and sometimes interchangeably with Cleanweb, 
can be defined as the use of any technology that makes 
services, products and processes more environmentally 
sustainable, thereby contributing to the global goal 
of sustainable development2. For the purposes of this 
paper, we define greentech as the use of particularly 
innovative technology which holds the purpose of solving 
an environmental challenge. Such technology would 
include digital technologies, automation, new materials 
and new approaches to encouraging old, more established 
technologies such as the bicycle or PV panels.

Cities around the world have been implementing greentech 
for a number of years. For example, Lille has been 
converting waste into biogas for the purposes of operating 
buses since 1994; this has resulted in 300 of its fleet of 350 
buses currently being powered by biogas fuel3. 

We live in an increasingly digital world that continues to 
evolve at an astonishing pace. Cities are using this digital 
technology in a number of ways. From Rio de Janeiro, which 
has developed what has been referred to as the ‘world’s most 
ambitious integrated urban command centre’4 to the city of 
Chicago, which is using data in different ways to understand 
the food deserts in the city5. 

Methodology
An overview of the approach taken for this study is set  
out below.

Cities have been selected on the basis of relative size 
(all are second cities), environmental challenges, use of 
technologies, geographical spread (with each of these three, 
variety was important) and access to information (the initial 
part of the study was focussed on publically available 
information). These cities have not been selected to represent 
the best practice, but all have an active greentech sector and 
innovate projects which other cities can learn from. 

The research methodology was a combination of desk study 
and interviews with city government officials and other key 
partners in greentech activity in the case study cities. We 
reviewed both general literature on greentech, as well as 
publically available information on activity in each of our 
case study cities. This provided an overview of a activity 
in each city, rather than being a comprehensive assessment. 
Analysis followed this data gathering stage, assessing the 
political, economic, social, technological, legal/regulatory and 
environmental (PESTLE) factors of success in each city in 
order to make conclusions on the replicability of approaches. 

From this analysis, we developed a hypothesis that the 
following factors of success might be important in helping 
city governments to facilitate greentech interventions:

• Consistent city leadership;
• A supportive national policy;
• A history of international trading;
• A focus on city specific issues;
• Financial incentives;
• Public engagement;
• Strong public-private partnerships; and
• Intellectual Capital. 

The pages that follow test this hypothesis in our seven case 
study cities. 

Based on the findings from testing this hypothesis, we 
provide recommendations for city governments aiming to 
progress the greentech agenda in their city.

Selection 
of Cities

Desk 
study Interviews

Analysis 
and 

reporting

Introduction
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Barcelona

Context and City Challenges
The city of Barcelona is Spain’s most populous city, 
with a population of 1.6 million people residing within 
its boundaries, and a further 4.7 million living in the 
metropolitan area6. 

The main sectors that contribute to the emerging economy 
of Barcelona are tourism, fashion, power resources, media 
and food7. Barcelona was ranked the 6th most popular 
tourist destination in Europe in 2014. The number of visitors 
exceeds the City’s population by four times and has led to 
concerns amongst residents about the impact that this is 
having on the city. 

Barcelona also has a history of manufacturing industries, in 
particular the automobile industry which is partly owed to 
the city’s strategic location in the Mediterranean and the port 
which has attracted international car makers for decades. 

Barcelona’s high population, in addition to the high number 
and turnover of visitors each year, has contributed to a 
growing waste and resource management problem in the 
city, which Barcelona City Council and private partners have 
been trying to combat in order to create a more efficient and 
liveable city. 

In June 2015, Barcelona elected a new Mayor, Ada Colau. 
This party is a citizen platform and is comprised of social 
activists. The former Mayor (in post between 2011 and 
2015), Xavier Trias, was a member of the Democratic 
Convergence of Catalonia which is a Catalan nationalist 
and liberal party in Catalonia and had helped to implement 

Barcelona’s smart city initiatives. Trias took a business-
oriented approach to development in the city, in comparison 
to Mayor Colau’s current focus on social aspects and 
community engagement. This has implications in terms of 
their approach to greentech.

Initiatives and Actions
In 2011, the ‘Barcelona as a people city’ programme was 
initiated by Barcelona City Council. The programme 
incorporated smart city initiatives throughout the city most 
notably in the form of sensors which have been installed 
to tackle particular environmental challenges, ranging 
from waste management to water resource management to 
travel efficiency. The programme was able to make use of 
Barcelona’s network of fibre optic cables which had been 
installed around 30 years previously. Waste management 
is one of the principal challenges in Barcelona, and so 
sensors have been placed in municipal dustbins which send 
information to a central control centre when a dustbin is full 
so that the waste can be promptly removed. 

Sensors have also been installed to make streetlighting more 
energy efficient. In addition to the installation of LED lights 
throughout the City, sensors have been installed which adjust 
the light levels based on the detection of motion. The sensors 
also gather data on humidity, temperature, pollution and 
noise, thereby providing data to Barcelona City Council, and 
members of the public through the city’s open data platform. 
Barcelona has been able to maximise use of data to operate 
and manage city processes. The streetlight sensors are 
considered to have contributed to a reduction in CO2 and a 
30% reduction in the City Council’s energy bill.

Mayor 
Ada Colau

Location
Northern Spain
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Smart water technology has been installed throughout 
the city, using sensors to gather data in order to optimise 
irrigation and prevent water loss in the City8. Barcelona 
City Council hopes, by using technology, to improve 
the perception of the value of water and thereby achieve 
maximum water performance for the city and its residents9.

Other smart initiatives that have been implemented in 
Barcelona include smart bus stops and smart parking, which 
are aimed at of enhancing efficiency and connecting people 
and places across the City. Barcelona is also encouraging the 
use of Google Maps to control traffic flow in the City which 
is one of the most congested in Europe10.

Barcelona’s 22@ district contains the Smart City Campus 
which brings together businesses, technology and innovation 
centres, universities and other players, helping to promote 
the city as a platform for new opportunities arising from 
smart city initiatives11. Barcelona City Council has also been 
involved in sharing its smart city initiatives and progress 
on an international scale. The City has been host to the 
Smart City Expo World Congress since 2011. Now in its 
fifth year, the event attracts 300 of the most innovative 
and influential smart city thinkers to share knowledge12. 
Barcelona’s commitment to smart city initiatives, has 
attracted companies such as the technology company Cisco 
which has plans to invest 22 million Euros in a global Center 
of Innovation in the 22@ district, with a focus on Internet of 
Things (IoT)13. 

City Government Role
Barcelona City Council has driven the smart city initiatives 
throughout the city, under the Barcelona as a people city 
programme. This programme was launched in 2011 by the 
City Council under the leadership of the then newly-elected 
Mayor, Xavier Trias14. This was one of the first actions 
taken by Mayor Trias as the integration of city technology 
had been a key component of his election campaign15. The 
programme’s aims were to use new types of technology to 
encourage economic growth and to benefit citizens, whilst 
turning Barcelona into a smart city. The City Council 
encouraged open data and sustainable city growth initiatives, 
social innovation, and alliances between research centres, 
universities and public and private partners. Barcelona 
City Council invested 53.7 million Euros in smart projects 
between 2011 and 2014, and for every Euro, 0.53 Euros of 
additional investment was provided by private partners16. 

The results of the Barcelona City Council’s programme so 
far include the creation and maintenance of 1,870 jobs as 
a result of 12 smart city projects. It is estimated that 9,700 
tonnes of CO2 emissions and 600,000 litres of water will be 
saved on an annual basis in the long term through reduced 
lighting consumption and smart water technology17. The 

programme led to the European Commission awarding 
Barcelona the European Capital of Innovation (iCapital) 
prize in 2014 for its use of technology to connect the City to 
its citizens18. 

Part of Barcelona City Council’s success in implementing 
a successful programme consisting of smart city initiatives 
has been down to the establishment of a smart city strategy 
team within the Mayor’s office which has been responsible 
for promoting and coordinating project development 
throughout the Council. Due to the top-level support from 
the Mayor and his team, government departments at all 
levels have been involved in the programme19. Barcelona 
City Council has recognised the need to be open with its 
citizens, and has incorporated communication throughout 
its smart city and open data strategy, thereby encouraging 
public support and engagement. 

Whilst Trias’ focus was on economic growth which would 
benefit citizens, the 2015 election led to the appointment of 
a new Mayor, Ada Colau, who holds a strong social beliefs. 
Colau has therefore incorporated a citizen perspective into the 
City Council’s operations. A company which has succeeded in 
holding City Council support throughout the transition is the 
start-up company, Enerbyte. The company has developed a 
mobile app in the form of a virtual energy advisor for citizens 
to monitor their own energy in order to enhance efficiency. 
The app is endorsed by Barcelona City Council. 

Barcelona City Council has been attempting to lead by 
example and has applied sustainability principles throughout 
its practices. An example of this is the Ajuntament + 
Sostenible programme (More Sustainable City Council) which 
aims to incorporate ethical and social criteria throughout 
its practices and generate demand for green products and 
services. This has included the greening of the City Council’s 
contracts with public and private sector bodies20.

The appointment of a new majority city government led by 
a new Mayor in Barcelona raises questions for the future of 
greentech in the City. The focus appears to be moving away 
from large-scale city initiatives and towards projects which 
are closer to home such as retrofitting of existing buildings 
and helping citizens tackle their personal energy challenge.
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Boston

Context and City Challenges
The City of Boston is situated on the East Coast of the USA 
and is the capital of and the largest city in Massachusetts, 
with a population of 655,884 (2014)21, It is the anchor of the 
larger metropolitan area, Greater Boston, which is home to 
4.5 million people22. 

The City is governed by the mayor and the City Council. 
Boston has an elected mayor who holds extensive executive 
power. The current mayor, Martin J. Walsh was elected in 
2014, following the previous Mayor, Thomas M. Menino 
stepping down after 20 years in office for 20 years.

Much of Boston’s economy is from colleges, universities, 
federal agencies, government and tourism. The city has 36 
universities and colleges and the students who are enrolled 
in Boston universities contribute $12.22 billion to the Boston 
economy23. Tourism comprises a large part of Boston’s 
economy, with 16.25 million domestic and international 
visitors spending USD$8.3 billion in 201424. 

Boston has some of the most expensive energy prices in the 
USA; three time more expensive than the cheapest rates in 
the country25. 

Initiatives and Actions
In response to high energy prices, one of the cheapest 
solutions for a council is to start energy-efficiency 
programmes. Due to work undertaken by Mayor Menino, 
who led an energy positive programme26, for example, Boston 
was named the most energy-efficient city in the United States 
in 2014 and 2015 by Energy-Efficient Economy (ACEEE)27. 
This was due to work by business and institutional leaders 

on a wide range of programmes and initiatives, including 
the Boston Green Ribbon Commission, the Renew Boston 
Program, the Greenovate Boston initiative, and the City’s 
Building Energy Reporting Ordinance. 

The Boston Green Ribbon Commission, a Climate Action 
Leadership Committee, brings together leaders from all 
segments of the community to share ideas, monitor progress 
and engage key sectors in the implementation of the Climate 
Action Plan28. The Climate Action Plan 2014 Update aims to 
reducing the City’s greenhouse gas emissions 25% by 2020 
and 80% by 205029. 

Renew Boston30 promoted energy efficiency actions and 
connects Boston residents and small businesses with utility 
energy efficiency services31. Renew Boston Solar was 
launched to encourage installation of solar technology 
throughout the City32. Greenovate Boston is a community-
wide initiative to engage Bostonians in meeting the climate 
and sustainability goals, set in the Climate Action Plan33. 
In developing the 2014 Climate Action Plan Update, a 
Greenovate Boston Community Summit was held, this 
included a pre-summit online vote and a smartphone-enabled 
digital engagement tool.

The City’s Building Energy Reporting and Disclosure 
Ordinance requires all large buildings to rate and report 
their energy use to improve energy management. This 
was introduced in 2013. The City Council makes this 
data publically available and provides it online for easy 
download, provides a city map, and an analysis report on the 
information34. 

Mayor 
Martin J. Walsh

Location
Massachusetts, USA
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Boston’s European heritage can still be seen and felt today 35. 
In part as it is home to the Fraunhofer Centre for Sustainable 
Energy Systems (CSE), a non-profit applied research and 
development laboratory. The Living Laboratory (within this 
centre) is home to Fraunhofer CSE’s Massachusetts R&D 
centre for the advancement of sustainable energy systems36. 
The City has also set up the Boston Green Academy, which 
educates middle and high school students in greentech and 
sustainability skills37.

The City’s Innovation District, located in South Boston’s 
waterfront, was opened in 2010 and, since then, has 
provided 5,000 new jobs in 200 companies. 30% of the jobs 
are in technology companies and 16% are specifically in 
Greentech and life sciences38. This has attracted large offices 
to open such as the 3D design software firm Autodesk39. 
Massachusetts Clean Energy Center (MassCEC) is a 
publicly-funded agency dedicated to accelerating the success 
of clean energy technologies, companies and projects in 
Massachusetts and provides funding40. The Innovation 
District has also played a key role in the regeneration of 
South Boston. 

A more organic initiative in Boston is Greentown Labs41 
which is 33,000 square feet of office, event and machine-
shop space that incubates more than 40 energy and clean-
technology startups. These startups use workspace, shared 
machine-shop tools, free software licences, hardware access 
and educational workshops covering manufacturing to 
marketing42. Unlike most incubators, Greentown does not 
take equity in member companies, nor seats on their boards. 
Accepted companies pay $425 per month for each desk 
they need and $3.20 per month for each square foot of lab 
space43. Greentown Labs began in 2010 in East Cambridge, 
but in 2013 moved to Somerville in Greater Boston. This 
was because the Mayor of Somerville, Joseph Curtatone, 
heard that Greentown was looking for a new home and 
offered $300,000 in tax incentives. Curtatone provided 
this as Greentown Labs brought Somerville, in his words, 
“everything we hope for in the type of companies we need to 
build our locally-sustainable economy”44. 

Greentown Labs now has 44 member companies, employing 
285 people and has become the largest cleantech incubator 
in the United States. This move to Somerville also spread 
knowledge and investment to new areas of Greater Boston. 

City Government Role
The fact that the late Mayor Thomas M. Menino was in office 
for 20 years provided the opportunity for the Mayor to think 
long-term and take risks. This allowed projects such as the 
Innovation District to be implemented, regenerating a large 
area in the south of the city. The idea for an innovation district 
was first conceived in 2000, meaning that, following the 
financial downturn in 2008, it was ready for construction45.

Boston’s Mayor’s Office of New Urban Mechanics 
(MONUM), formed in 2010, serves as Mayor Walsh’s 
civic innovation group46. MONUM encourages and enables 
collaboration with innovative companies and SMEs, pilot 
projects, and supports other city departments through offering 
expertise and funding. It adopts a top-down and bottom-up 
model for innovation, and pays particular attention to good 
communications both internally and with other cities47. The 
MONUM focuses on Education, Engagement, the Streetscape, 
and Economic Development48, supporting a culture in new 
technology and engagement with citizens.

Boston City Council played a number of key roles in 
encouraging greentech in the city: setting the policy and 
regulatory framework (in the Climate Action Plan and 
Building Energy Ordinance, for example); providing 
incentives for businesses to locate in the Innovation District; 
engaging with others to develop a culture of and skills for 
greentech (e.g. MONUM). 
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Bristol

Context and City Challenges
With a 2013 population of 437,500 Bristol sits at the 
heart of the West of England (population 1.1 million), is 
geographically well connected and draws commuters from 
a wide area, with the longest average in-commute in the UK 
after London.

Bristol is a prosperous city in the South West of England. It 
is an attractive location for knowledge-rich businesses and 
entrepreneurial activity. 

In 2012, George Ferguson was elected Mayor of Bristol, 
one of the few to be directly elected in the UK. The Mayor 
represents the interests of Bristol’s citizens and leads the 
city council and its full range of services, with a turnover of 
around £1 billion a year. 

As with most cities, there are a number of environmental 
challenges that Bristol faces (including food, energy, 
biodiversity and air quality). However, the one that 
consistently comes to the forefront in discussions within 
the City is transport and congestion. It has been estimated 
that by 2016 traffic congestion could cost the local economy 
some £600 million a year49. Investment is happening to 
achieve change in response to this challenge. For examples, 
Metro Bus, a Bus Rapid Transport project is currently under 
construction50, and work is underway to progress MetroWest, 
which includes reopening suburban rail lines. 

Bristol is European Green Capital in 2015, which the judges 
awarded to ‘the city with the sense of fun’, and recognised 
past achievements and future aspirations across a range of 
environmental issues. 

George Ferguson, as mayor of Bristol, has announced his 
intention for the City to be a laboratory for change. This has 
meant that some in the City are more open to exploring new 
areas, and to taking risks. 

Initiatives and Actions
Bristol has a variety of innovative transport projects. These 
include changes and improvements to public transport. A 
commuter bus in Bristol which runs on biomethane gas 
produced by food waste and faecal matter generated by 
32,000 local households, entered regular service in March 
201551. The bus, dubbed the ‘Poo-bus’52, developed by 
waste-solutions provider GENeco, emits up to 30 percent 
less carbon dioxide than conventional diesel vehicles. If this 
trial is a success, First Group, who runs the bus, will look at 
the possibility of bringing more buses into operation in the 
future53. These is also Buxi, an on-demand service, enabled 
by digital technology, set up in collaboration with employers 
who recognise the wide-ranging benefits of helping their 
employees get to work54.

Crocodile App, which provides access to walking buses 
and cycling trains to allow students to get to school safety 
and reduce the number of students dropped off by car. This 
project received £50,000 development money from Bristol 
Green Capital’s digital hackathon55.

Work on innovate private vehicles is also occurring in the 
City. This includes a driverless car project, with funding 
from InnovateUK, the VENTURER Consortium, which 
is testing the Wildcat driverless car using both a traffic 
simulator, as well as live trials56. 

Mayor 
George Ferguson

Location
South West England
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“Through intelligent use 
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George Ferguson, Mayor of Bristol
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Bristol City Council was awarded £500,000 to increase 
the number of rapid electric car charging points in the city, 
by the Department for Transport57. The aim of this was to 
future-proof the city and provide the incentives for more 
businesses and private car users to start to invest in the 
technology. However, there has been some criticism that 
these charging points have so far been fairly poorly used 58.

Knowle West Media Centre is focused on cultural, social 
and economic regeneration by supporting individuals and 
the community to get the most out of digital technologies 
and the arts. A new Citizen Sensing programme has recently 
been launched, in collaboration with the Council. The 
aim is to do large scale urban participatory sensing, using 
accessible sensor technology, to gather and share data to 
collectively monitor the environment. It uses ‘The Bristol 
Approach’ which plans to foster citizen innovation for the 
common good to collectively address local issues59. 

The Pervasive Media Studio (PMS) is a space where 
creative companies, technologists, artists and academics 
collaborate. PMS is based at the Watershed, a film, media 
and digital technology centre. Watershed also runs a global 
competition and programme, Playable City, which aims to 
generate a social dialogue by creating shared experiences 
through playful technology60. ‘Hello Lamp post’, the first 
winner of the Playable City award, allowed citizens to 
communicate with lamp posts, post boxes and other street 
furniture around the city61. 

Engine Shed is a central hub in the city for activity where 
entrepreneurs, business leaders, academics, students and 
corporates can collaborate. It is home to Set Squared, 
recently voted the number one global incubator62, as well as 
a number of public sector bodies, including elements of the 
Council and the Local Enterprise Partnership (LEP). It is 
a collaboration between the University of Bristol, the City 
Council and the LEP. 

Bristol is Open63 is another collaboration between the 
University of Bristol and the City Council. This joint venture 
provides digital test-bed, including fibre in the ground; a 

mesh bouncing from lamppost to lamppost across the City; 
a mile of experimental wireless connectivity and a 3D data 
dome. This is all linked to the University’s supercomputer, 
and the aim to enable companies of all sizes to test new 
products and services. 

City Government Role
Senior leadership in Bristol City Council is learning when to 
‘get out of the way’, and understands that, in most instances, 
its role is most appropriately as facilitator, rather than 
deliverer. For example, it has undertaken work to understand 
its smart cities ecosystem, and is revising a climate and 
energy security framework with actions aligned to three 
different categories; act, enable, explore, clearly recognising 
the role in enabling and facilitating.

However, there are still some in the City who look to the 
Council for leadership, which it doesn’t always have the 
capacity to provide. 

Many of Bristol’s numerous spaces for collaboration, 
innovation and new technology have been encouraged 
or facilitated by the Council, without necessarily being 
Council-led. The City Council also encourages and helps to 
bring together these different entities in the City. 

One of the other key mechanisms for bringing people, 
communities and organisations together around the City’s 
environmental challenges is the Bristol Green Capital 
Partnership. The partnership now brings together over 800 
organisations in the City, and has always had the City Council’s 
support, without it feeling the need to take ownership. 

Through Bristol is Open, the City Council has said that 
its role in the joint venture is to identify the ‘why’ of 
technology, to identify the challenges that others can respond 
to. However, there is less evidence of it having done this 
clearly to date. 

Linked to Bristol is Open, the City Council has developed an 
open data platform, with over 200 datasets on the beta site64.
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Guangzhou

Context and City Challenges
Guangzhou has a population of 13 million people (2014)65 
and is the capital of China’s most populated province, 
Guangdong. Guangzhou has seen enormous growth in 
the past 10 years, with the economy growing at an annual 
average rate of 13%66.

Guangzhou is situated on the Pearl River and acts as a 
national transport hub and trading port which is the leading 
coastal hub in South China, connecting the city with 100 
domestic ports and 350 foreign ports67. Guangzhou’s 
transport links have encouraged the economic growth of the 
City and the Guangdong province. 

The People’s Government of Guangzhou Municipality 
has been led by Mayor Chen Jianhua since 2012. He is 
responsible for the overall work of the city government, 
under the Communist Party of China.

Guangzhou has been ranked 1st of China’s cities for 
industrial development, and 2nd for innovation and 
entrepreneurship environment, according to research 
conducted by Qidi Innovation Research Institute of Tsinghua 
University68. This is not surprising, considering there were 
79 universities and colleges in Guangzhou in 2012, with the 
number of college graduates amounting to 236,900 within 
the same year69.

As the third largest city in China, Guangzhou faces the 
challenge of congestion and pollution caused by rapid 
urbanisation and overpopulation, and the high number of 
polluting vehicles which have resulted. The growth of the 
City has also led to the deterioration of water resources 

and the increase in waste, which has placed pressure on the 
government to take credible action. 

Guangzhou also faces the challenge of a likely increase 
in heat waves and flooding as a result of global climate 
change70. An increase in intensity of climatic events may 
also occur. Following a damaging storm in 2010 which cost 
540 million Yuan (USD$78 million), impaired 256,800 acres 
of farmland, disrupted the lives of 8 million and killed 86, 
Guangzhou was ranked by a 2012 Bloomberg article as one 
of the 20 cities in the world with billions at risk of climate 
change71. Having recently joined the C40 network of cities, 
Guangzhou is taking this risk seriously. 

Initiatives and Actions
Guangzhou has been focussing on tackling the challenge of 
traffic congestion.

The Guangzhou Bus Rapid Transit (BRT) system opened 
in February 2010 and has been dubbed the system that 
‘breaks the mould’ of low to medium capacity BRT that was 
becoming common practice across Asia72. It is a 22.5km 
long single bus lane which has adjoining metro stations and 
bicycle lanes. This lane provides for both private bicycles 
and the 5,000 shared bicycles that have been installed at 
stations throughout its length. 

In its first year of operation, the BRT is estimated to have 
saved 52 million hours for travellers, with travelling cost 
savings of 153 million Yuan (USD$24 million). It has 
been estimated that the BRT will lead to an average annual 
reduction of 86,000 metric tons of CO2 for the first 10 years73. 

Mayor 
Chen Jianhua

Location
Guangdong Province, South China
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The universities and research 
institutes in Guangzhou have 
been working with universities 
across the world in an attempt 
to share information.
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The BRT system has been integrated with bike lanes, bike 
share, and metro stations, thereby creating an efficient 
multimodal system. This earned it the international Institute 
for Transportation and Development Policy’s Sustainable 
Transport Award in 2011. 

Continuing the City’s focus on transport, the Green Truck 
Pilot project was initiated in Guangzhou in 2009 as an 
attempt to develop an evidence base for a more sustainable 
truck fleet in the Guangdong province. The project was 
implemented by a collaboration which consisted of the 
Clean Air Initiative for Asian Cities Center, Cascade Sierra 
Solutions, US EPA and World Bank, and with support from 
Guangzhou Environmental Protection Bureau (GEPB), 
Guangzhou Transport Committee (GTC), and Guangzhou 
Project Management Office (PMO) for the World Bank74.

Guangzhou has a longstanding history of national and 
international trading of products, and has been trading ideas 
through trade fair events in the City which attract companies 
from across China and abroad. The largest trade fair in the 
country is held in Guangzhou; the biannual Canton Fair 
offers a range of products, including renewable energy 
resource products75. In addition, Guangzhou has been 
holding the China International Green Innovative Products 
and Technologies Show (CIGIPTS) on an annual basis since 
2011. Led by the China Foreign Trade Centre, which is itself 
led directly by the Ministry of Commerce of the People’s 
Republic of China, the CIGIPTS is a trade show which 
promotes trade and investment in low-carbon technologies, 
products and services. 

Guangzhou is focussing on the trading of ideas and has 
established sister city relationships with 22 international 
cities, including the City of Bristol since 2001. Frequent 
trips take place between the partner cities, encouraging the 
sharing of information on the policies and practices that are 
being implemented. The partnerships encourage collaboration 
between universities, which include those in Birmingham and 
Bristol in the UK. In addition to these collaborations, an area 
of the municipality of Guangzhou, NanSha, has joined the 
EU-China Smartcities programme which encourages dialogue 
between the two regions related to the field of Smart Cities76.

Maintaining a presence on the international scene, Guangzhou 
has set up a Guangzhou International Award for Urban 
Innovation. Derived from the long-term cooperation 
between the City of Guangzhou and the United Cities and 
Local Governments (UCLG), which is an organisation that 
represents and defends the interests of local governments 
on the world stage77. The award is presented to five winning 
cities on a biennial basis and aims to encourage and recognise 
outstanding innovative projects and practices in the public 
sector78. The biennial event attracts hundreds of guests from 
across the world, and provides the award winners with 
USD$20,000 each. The City of Bristol was a winner of the 
award at the end of 2014 due to its smart city programme79.

Guangzhou has also been implementing smart city initiatives 
and was listed as a finalist at the World Smart Cities Awards at 
the Smart City Expo World Congress in Barcelona in 201280. 

City Government Role
The Municipal Government of Guangzhou has an active 
role in the City’s processes and achievements, and has been 
actively involved in the City’s transport improvements, with 
a focus on improving the City for its residents.

The Municipal Government has formed strong partnerships 
with city governments and universities across the world. 
This allows members of the government to learn from 
other cities from across the world in order to help develop 
Guangzhou into a city which is using technology to tackle 
its environmental challenges. Led by the government, the 
partnerships provide a platform which incorporates both 
public and private sector organisations and encourages 
engagement and collaboration.

The Municipal Government of Guangzhou has declared 
that it will begin to focus on working towards a ‘green’ 
economy through heavy investment and the promotion of 
greentech whilst accelerating the construction of an energy 
efficient and environmentally-aware society. In 2014, 
the Government announced its plans to create an internal 
administrative department devoted to working on big data 
and open data. 
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Hannover

Context and City Challenges
The City of Hannover is a major city situated in Northern 
Germany, with a population of 514,137 (2013)81. Hannover 
is currently governed by a coalition consisting of the Social 
Democratic Party (SPD) and the Green Party. The SPD 
has had a main governing role in Hannover for the last 35 
years82.

Stefan Schostok, a member of the Social Democratic 
Party, was elected Lord Mayor of Hannover in 201383. The 
Lord Mayor holds office for 8 years and is responsible for 
supervising the City Administration. Since his election, 
Mayor Schostok has been working to ensure that citizens 
are involved from the early stages of projects and ideas, and 
frequently holds citizens’ consultation hours which allow for 
discussion and engagement84. 

Hannover has been focussing its efforts on tackling 
the energy challenge. The Municipal Government has 
recognised the need to reduce CO2 emissions and has 
set a goal to reduce emissions from electricity and heat 
consumption by 40% of 1990 levels by 2020. There are 
around 100 companies in the Hannover region which 
specialise in all aspects of the energy industry85. 

Initiatives and Actions
A unique climate protection fund, proKlima, has been set up 
in Hannover which provides up to 5.1 million Euros each 
year to innovative projects focussing on climate protection86. 
The fund is the product of a collaboration between the 
Municipal Government of Hannover and the local energy 
supplier, Stadtwerke Hannover AG, along with five 

neighbouring municipalities. Since 1998, the collaboration 
has focussed on providing financial assistance, in particular 
to the energy modernisation of existing buildings, the 
introduction of the PassivHaus Standard, and the promotion 
of energy efficient technologies and renewable energy87. 

At the time of proKlima’s inception, Stadtwerke Hannover 
AG was the prominent energy supplier in the region and 
a competitive energy market did not exist; large profit 
was therefore available for the proKlima fund. However, 
a competitive energy market has since arisen within the 
Region. This encourages reductions in prices and therefore 
reductions in profits, which has led to concerns over whether 
proKlima is able to continue providing the same level of 
funding towards the partnership88. 

Hannover was successful in 1990 in winning the bid to 
hold the EXPO 2000 and used the decade in between as 
an opportunity to improve the infrastructure in the City. 
During this time, the Kronsberg settlement was developed. 
Kronsberg is a sustainable urban housing development 
which resulted in 60% less CO2 emissions than a regular 
housing development, through use of a district heating 
network, energy efficient construction methods and an 
electricity saving programme89.

Following the success of Kronsberg, a new sustainable 
housing project, zero:e park, has been proposed, and is 
due to be Europe’s largest innovative climate protection 
housing development. The housing development is due to 
be completed by 2018 and consists of 300 houses designed 
using the PassivHaus Standard of energy efficiency90. This 
voluntary standard originated in 1988 and is a construction 

Mayor 
Stefan Schostok

Location
Northern Germany
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“The EXPO 2000, with its focus 
on sustainability, deepened 
the understanding of future 
challenges amongst the city of 
Hannover and its residents”99 
Gernot Hagemann, Project Director of Energy Solutions
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concept which ensures that a house consumes 60-80% less 
thermal energy than a typical building91. The construction 
method provides super insulation and a heat recovery 
ventilation system which ensure that only a small amount 
of energy is required for heating. At the zero:e park, the 
buildings are being constructed using solar-optimised 
positioning and design. The residual energy that is required 
will be offset through regenerative hydroelectric power92. 

Hannover has a history of trading, and is home to the largest 
exhibition ground in the world, the Hannover Fairground. 
The Fairground has been host to the annual Trade Fair, 
the Hannover Messe, since 1947 which began as a part of 
the city’s post-war recovery strategy, and today covers all 
aspects of industrial technology. Sectors incorporated within 
the Hannover Messe include energy, digital and automation, 
bringing different clean technologies together under one 
roof93. The festival attracts companies from across the 
world to exhibit pioneering products associated with energy, 
resource-efficiency and waste management94. 

The focus on energy in Hannover has rubbed off on the 
City’s entrepreneurs. An innovative greentech company 
named TimberTower set up its headquarters in Hannover in 
2008, with the intention of constructing wind turbines using 
wood, which is cheaper and more cost and energy effective 
to transport95. TimberTower’s first prototype was erected in 
the Hannover region in 2012.

City Government Role
As far back as 1992, the Municipal Government of 
Hannover passed legally bound resolutions to reduce the 
city’s CO2 emissions. Since then, the government has had an 
active role in encouraging low-carbon forms of energy and 
energy-efficient schemes. 

The Municipal Government has been collaborating with 
private partners for the majority of the last three decades. 
The government has been working particularly closely 
with Stadtwerke energy to meet long-term energy goals. 
Together, they have formed the Climate Alliance Hannover 
2020, along with almost 80 stakeholders across the City and 
Region, and set a new goal for the City to reduce its CO2 
emissions by 40% by 202096. In order to achieve this goal, 
the Alliance plans to focus on both the renovation of existing 
buildings and the development of new energy-efficient 
buildings, in addition to the promotion of energy-efficient 
technologies and community engagement. 

With these aims in mind, the government is attempting 
to lead by example by setting goals for themselves to 
have renovated all municipal buildings to energy-efficient 
standards by 2020 and to ensure the PassiveHaus Standard is 
used in all new buildings. The City has also been offering its 
employees training in fuel-efficient driving97.

As part of the Climate Alliance Hannover 2020, the 
Municipal Government has been collaborating in different 
ways and working with various partners. An example is 
the government’s collaboration with the Hannover Region 
Administration as part of the OKOPROFIT network which 
has provided advice to over 120 companies which have then 
gone on to win prizes for their environmental protection 
measures98. In addition, both administrations work together 
in the proKlima partnership to provide Passive Hausa days 
which inform and motivate the public on energy-efficient 
building and technologies. 
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Melbourne

Context and City Challenges
Melbourne, the capital of the state of Victoria, Australia, 
is made up of 31 municipalities and has a population of 
4,283,405 (2013)100. City governance is split between these 
municipalities and the government of Victoria. 

Melbourne has been ranked the most liveable city in 
the world in 2015 for the fifth consecutive time, by the 
Economist’s liveability rankings101. The city ranked as the 
sixth most expensive city of the world in 2015102. It has 
spacious low density housing which has led to urban sprawl 
and a reliance in cars for transport103. 

The City’s largest industries are professional, scientific and 
technical services, and financial services104. There are seven 
universities within Melbourne. 

Its population is growing; based on current trends there have 
been predictions that Melbourne will overtake Sydney as 
Australia’s biggest city by 2056105. 

Melbourne already suffers from heatwaves; the average 
intensity of a heatwave increased by 1.5°C between 1950 
and 2011106. The Urban Heat Island (UHI) amplifies the 
effects of the heatwave adding to heat stress in cities107. The 
city council has taken assessment of the effect of UHI and 
have found that the cost to the community due to UHI is 
approximately $300 million108.

The city suffered the Millennium Drought, from 1998 to 
2007, when rainfall was 14% below average109. 

Initiatives and Actions
The UHI effect is one of the greatest challenges for the City 
and green infrastructure has been identified as the most cost 
effective method of combatting this effect. Modelling summer 
temperatures in Melbourne showed that the UHI can add 
several degrees of warming to local temperatures. This was 
dependant on the amount of vegetation canopy, open water 
and wetlands, and the surface albedo of the built environment.

Statistical and spatial analysis of data showing the UHI 
across the City was carried out. This also mapped a 
vulnerability index showing increased risk to resident’s 
health and the effect on emergency services. Once the areas 
at risk were mapped a focus could be given to methods of 
combatting this. 

During the Millennium Drought many of the City’s trees 
were in a critical state, so work had to be undertaken to 
replant and protect them. Since 2012, 12,000 new trees 
have been planted. The City aims to double canopy cover 
from 20%-40% by 2040. The Urban Forest Visual111 project 
developed a map of 70,000 of the City’s trees. It provides 
data on the life expectancy, species of tree and the option 
to ‘email the tree’. The idea was that residents could email 
reports to the council on the state of the trees. Instead, 
people used this as a chance to write love letters to trees. To 
date, 3000 emails to trees have been received from all over 
the world112. 

Mayor 
Robert Doyle

Location
Victoria, Australia



Greentech in the City Whitepaper 19

“Creative innovation is  
vital to engage citizens  
with strategic city issues”110 
David Mayes, Project Director, Future Melbourne
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Participate Melbourne, launched by the City of Melbourne 
(CoM) Council (one of the 31 Councils in the City) in 2013, 
is an online platform to enable citizens to understand and 
contribute to Melbourne’s future. The Green your Laneway 
project113 used this platform to receive feedback to create 
a vision for the project. Green your Laneway aims to 
identify green infrastructure across the City in characteristic 
laneways. A user-friendly audit tool was produced which 
assesses how different green infrastructure types align 
with the unique and challenging characteristics of urban 
laneway environments. Considerations include solar access, 
microclimate, drainage and surface flow characteristics, 
vehicle and pedestrian access requirements, heritage, and 
local character. It split possible laneways into vertical 
gardens, forest lanes, park lanes and farm lanes. 

Melbourne has a variety of digital innovation projects, many 
of which are citizen led, and hackathons. Random Hacks of 
Kindness (RHoK)114, is a country wide hackathon project, 
with specific focus of some projects being focussed around 
Melbourne. This is where charities, community groups and 
social enterprises put forward their projects to RHoK, who 
then bring together technologies and creative thinkers to help 
to realise these projects. The Thin Green Line Foundation115, 
dedicated to protecting endangered species and threatened 
ecosystems by supporting park rangers in Australia and 
abroad, used RHoK in 2014. The hackathon successfully 
helped this charity create a training resource for rangers that 
the company required.

City Government Role
The governance of the City is split between the Government 
of Victoria and the thirty one municipalities; there is 
no single political head of the City. Local councils are 
responsible for urban planning and waste management, 
and the Victorian State Government provides most of the 
other services116. When a project requires input from both 
organisations, this can cause tension due to the differing 
focusses of each body. 

The CoM have be instrumental in driving various innovative 
projects and programmes. The Urban Landscape Adaption 
Programme, led by the CoM, won the C40 City Climate 
Leadership Award in 2014, providing actions to respond 
to heat and drought117. The CoM community participation 
project, Future Melbourne 2008 and its current update Future 
Melbourne 2026, aimed to create a reference document for 
the Council to use when creating policy documents, so that 
it could be inclusive with strong objectives rather than have 
political intentions compromised118. 

In the Green your Laneway project the City of Melbourne 
Council have the rights to green the lane itself, however 
the walls are often owned by commercial enterprises. Thus 
though the City drives the greening agenda, the commercial 
sector must also be engaged in order to deliver green 
infrastructure such as green walls. 

Due to the split of governance between the Government of 
Victoria and the local councils, there can be tension. The 
Planning and Environment Act which governs planning 
approvals is a State Act and they have the ability (as they 
often do) to change the Act and associated regulations that 
Council must respond to.

Strong 
Partnerships
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Rotterdam

Context and City Challenges
The city of Rotterdam has a population of 623,798 people 
and is part of the Greater Rijnmond area which is home to 
approximately 1.4million people119. 

The City is situated within the Rhine-Meuse-Scheldt 
river delta at the North Sea. It is home to the largest port 
in Europe which, spanning 12,500 ha of land and water, 
has an annual throughput of around 450 million tonnes 
and is visited by 30,000 seagoing vessels and 120,000 
inland vessels each year120. The port is a huge economic 
contribution to the city, with a turnover of around 600 
million Euros each year121, and employs around 20% of the 
City’s working population122.

The City is home to, amongst others, the Erasmus University 
which was ranked within the top 20 universities in Europe 
by the Times Higher Education in 2015123. The University 
supports 20,000 students in the City of Rotterdam124.

Governance of the city of Rotterdam consists of two parts: 
an executive committee which submits Bills and makes day-
to-day decisions, made up of the appointed Mayor, Ahmed 
Aboutaleb, and six Vice Mayors, and the City Council which 
is the legislative body responsible for setting out general 
policy and the passing of bills125. The City of Rotterdam is 
currently led by a coalition of the Labour Party (PvdA), a 
social-democratic party in the Netherlands, and the People’s 
Party for Freedom and Democracy. The Labour Party has been 
the largest party in Rotterdam for the majority of the last 60 
years, with each Mayor’s term lasting around 10 years. 

Over 80% of Rotterdam sits below sea level, which makes 
the city vulnerable to rising sea levels126. This, coupled with 
the likely increased instances of heavy rainfall and heat 
waves attributed to climate change, is an increasing concern 
to the City of Rotterdam government. Rotterdam therefore 
faces the challenge of protecting its citizens and industries 
against the ever-present threat of water.

Initiatives and Actions
Rotterdam is considered to be a global leader in the 
implementation of modern technologies, with regards to 
flood control127. The Maeslantkering storm surge barrier was 
opened in 1997; software is used to move the dam to protect 
the City against flooding, whilst ensuring that ship traffic is 
not restricted128. Smart dikes are also present throughout the 
City, equipped with sensors, which feed information back to 
a central crisis and control center129. 

Rotterdam has seen an increase in innovative companies 
which focus on re-designing urban areas with the use 
of greentech. One of these companies is De Urbanisten. 
Founded in 2008 by environmental and urban designers, 
Florien Beur and Dirk van Peijpe, De Urbanisten works 
on a variety of projects which include water cycle based 
urban plans and flood defence research. The company has 
recently collaborated with the creator of the Rain(a)way 
tile, Fien Dekker, to create Katshoek Rain(a)way Garden in 
two of Rotterdam’s neighbourhoods which are particularly 
vulnerable to extreme rainfall and localised flooding130. The 
Rain(a)way tile is designed to collect rainwater and allow it 
to slowly infiltrate back into the ground, reducing the stress 
on sewer systems and thereby reducing the risk of flooding. 

Mayor 
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Location
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The city of Rotterdam has 
“recognised that technology 
can be used as a learning 
tool to teach residents about 
environmental awareness” 142 
Corjan Gebraad, Deputy Chief Resilience Officer
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The collaboration is part of the government’s strategy to 
manage rainwater runoff better. 

De Urbanisten and Fien Dekker have extended their 
collaboration and created a number of water squares across 
Rotterdam; the Benthemplein water square is an example of 
one of these. The square collects and stores rainwater during 
periods of consistently heavy rainfall, and acts as an urban 
public space during dry periods. The water square consists of 
three basins, large stainless steel gutters, a water wall and a 
rain well which work together to create a water storage and 
transportation system. This intervention prevents flooding 
as the water is transported to and held in the basins before 
gradually seeping back into the groundwater131. Together, the 
three basins can accommodate more than 1.8 million litres 
of water, which is the equivalent of 8500 filled bathtubs132. 
Benthemplein was nominated for the 2014 GreenTec Awards 
which is an annual event in Europe sponsored by Climate-
KIC, Europe’s largest public-private innovation partnership 
focusing on climate innovation to mitigate and adapt to 
climate change133. The City of Rotterdam has acknowledge 
that its challenge is in how to scale up these individual 
innovative projects. 

The City of Rotterdam government, along with the Port of 
Rotterdam, the universities and Clean Tech Delta, have been 
working together to think about how Rotterdam may look in 
the future, and what action can be taken in order to mitigate 
the effects of sea level rise on the City. The collaboration 
has created a floating test facility in the City, suitably named 
Aqua Dock, which provides an innovative platform for 
testing, demonstrating and designing floating structures, 
including a floating road and a floating hotel134. 

The Rotterdam Delta City app is a mapping application 
which enables visitors to Rotterdam to explore the 
City whilst discovering the innovative flood protection 
measures that are in place, thereby building upon and 
promoting the City’s reputation of being at the forefront 
in flood defence technologies135. 

City Government Role
The environmental challenge of flooding in the Netherlands 
is not exclusive to the City of Rotterdam; the state 
government has set the scene for cities to participate in 
future-oriented programmes which provide flood adaptation 
and protection. 

Rotterdam’s City government has developed an active and 
participatory role in encouraging solutions to climatic and 
environmental challenges in the city. As part of the C40 
Delta City network and the 100 Resilient Cities programme, 
Rotterdam participates in an international exchange of 
knowledge and best practices136.

Rotterdam’s initiatives over the last eight years have been 
partly driven by the advice received in 2007 from the 
International Advisory Board, an advisory council made 
up of international leaders in academia and the private 
and public sectors137. This stated that the City “should 
become a key player in climate adaptation and a water 
knowledge city”138. The City Government has taken this as 
an opportunity to encourage economic growth in the region 
and has collaborated with the Port of Rotterdam, DCMR 
Environmental Protection Agency Rijnmond and Deltalinqs 
to form the Rotterdam Climate Initiative (RCI) in 2007. 
The partnership created a movement in which government, 
organisations, companies, knowledge institutes and citizens 
can work together139. 

The RCI has developed the Rotterdam Climate Proof (RCP) 
programme which has set out to ensure that Rotterdam will 
be climate proof by 2025140. Residents have been engaged in 
discussions about water systems and flood safety strategies, 
and 3D simulations have been effective in conveying ideas 
about the City’s future141. 
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Testing our hypothesis: factors of success
The city case studies allowed us to test our hypothesis on the 
factors of success for greentech in cities. These findings are 
summarised in the table below.

Table 1: Factors of success by city
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The factors that appear in all the cities are intellectual capital 
and a history of international trading. All of the other factors 
are present in over half of the cities. However, we recognise 
that whilst all of the cities are home to innovative greentech 
activity, there are still improvements that could be made to 
scale up that activity. Therefore, the absence of a factor of 
success in a particular city does not automatically indicate 
that the factor is not important for cities in general. 

Consistent City Leadership
We have found that cities with consistent city 
leadership tend to succeed at implementing 
effective solutions to the environmental 
challenges that are faced. This can be in 
the form of a stable and long-term local 
government, which often indicates that 
the electorate are content with the procedures that are in 
place, and are perhaps more receptive to the government’s 
applications. Importantly, it means that there is less short-
term pressure on electoral cycles. This leadership may not be 
political, depending on the specific context of the city. 

In the City of Boston for example, the former Mayor, Thomas 
M. Menino, held office for 20 years until 2014. During this 
period, Menino focussed on Boston’s environmental issues 
particularly energy efficiency and reducing greenhouse gas 
emissions. This consistent leadership has allowed for the 
implementation of long-term goals.

Supportive National Policy 
Whilst there is much that city governments 
can influence irrespective of national policy, 
we have found that national governments can 
provide a positive supportive environment 
within which tackling environmental 
challenges through technological innovation 
can flourish. This is predominantly through the policy 
environment created. 

In Rotterdam, for example, the Dutch government has been 
focussing on future-oriented climate and flood adaptation 
alongside the City, as flooding is a risk to the whole country. 
This has allowed the City of Rotterdam to build on this 
national policy context. The importance of this factor 
depends on the amount of autonomy and devolved decision-
making at a local level.

Findings
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A History of International Trading 
We have found that each city has a strong 
trading economy, and a history of sharing 
ideas on a regional, national and international 
level. A number of the cities that we looked 
at share ideas by holding regular technology 
trade fair events, attracting companies and 
governments from across the world. 

Guangzhou is a city which has a longstanding history of 
trading and is host to two major trade events every year. 
The City has been holding the China Import and Export 
Fair twice a year since 1957 and is now in its 5th year of 
holding the biggest greentech exhibition in China which 
helps connect sophisticated green technologies, products and 
services to the huge demand both in China and across the 
globe. 

Events like these can improve the global reputation of 
the cities involved as well as providing the cities with the 
opportunity to foster the knowledge gained to promote 
solutions within the city. The role of the city government in 
these events varies, depending on powers and influence.

A Focus on City Specific Issues
We have found that there is no one size fits all 
approach to implementing green technology in 
an attempt to tackle environmental challenges. 
A focus on the issues that are appropriate to 
the city’s individual context help to bring 
clarity to the direction of travel for a city. 

Barcelona has recognised the need to focus on city specific 
issues and has done this through smart city initiatives such 
as those which improve waste management and congestion 
within the City – issues which affect citizens on a daily 
basis.

Financial Incentives 
Cities which were able to provide financial 
incentives to promote green projects were 
particularly successful in promoting the 
creation of solutions to environmental 
challenges. These incentives were offered 
either by the city or the national government, 
but all ensured that green and/or innovation criteria were key 
to a successful funding submission. 

Hannover is a prime example of this, as funding has been 
provided by the City government and its private partners 
through the proKlima partnership, and also by the national 
government through the state bank and institutions. All 
of which provide financial help for forward thinking 
development projects. 

Promotion of Public Engagement 
We have also found that public engagement 
is key to a city’s success in implementing 
greentech. Community co-production and co-
design at the outset of the process helps obtain 
community buy in and interest. Importantly, it 
helps to keep the tech solutions relevant and 
appropriate to the city context. 

For the City of Melbourne Council public participation in 
the City’s plan is key. It created Participate Melbourne, 
an online platform providing the community with an 
opportunity to understand and contribute to shaping 
Melbourne’s future. It has also tasked citizens themselves 
to create Council strategies and even financial plans143. This 
sense of participation has fed through to other projects such 
as Random Hacks of Kindness. 

Strong Public-Private Partnerships
We have found that the formation and 
existence of strong partnerships across a city 
encourages the development of innovative 
ideas to tackle environmental challenges. 
Particularly significant are public-private 
partnerships between city government and 
private bodies who hold similar interests, in order to meet 
the needs of the city. 

Rotterdam is a prime example of this; a city which possesses 
an increasing threat of flooding, the government has 
collaborated with research institutes and private design 
companies to think about the future and to create technology 
which will protect the City against flooding and allow it to 
adapt in the long-term. A result of this has been the floating 
neighbourhood prototype which is an ongoing testing 
facility which allows collaborators to test their ideas on flood 
adaptation.

Intellectual Capital 
We have found that the existence of intellectual 
capital has enabled the greentech sector in 
each city. Particularly successful innovation 
projects which produce real world solutions 
to challenges are often produced when 
universities work in collaboration with 
business and civic society. 

Engine Shed in Bristol, which is home to Set Squared, a 
university business incubator; working with the intellectual 
capital from the University of Bristol, to develop high-tech, 
high growth start-up companies. 
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Barcelona
Barcelona’s success has derived from the City Council’s 
focus on tackling city specific issues through smart city 
initiatives such as those which improve waste management 
and congestion within the city – issues which affect 
citizens on a daily basis. The city has succeeded in doing 
this independently, without specific encouragement by the 
national government. 

Our findings indicate that a stable local political environment 
helps to encourage the success of greentech initiatives; the 
political scene in Barcelona involves a number of different 
parties with different values and aims, and the city has 
elected different majority political parties and Mayors 
for the last decade. This raises questions for the future 
of Barcelona’s greentech initiatives: will the Smart City 
programme provide the means to progress? Will there be 
continued support for greentech companies in the city? Will 
there be a new city government focus?

As a historic port city, Barcelona has a trading history and 
this is one which it continues in a different form today by 
hosting the annual Smart City EXPO World Congress which 
attracts innovative and influential smart city thinkers to 
share knowledge and discuss future opportunities. The City 
Council’s smart city initiatives have enabled engagement 
with citizens and universities, which is something that 
has been actively encouraged throughout the programme. 
Barcelona’s Smart City programme, along with its climate 
goals, has involved participation from over 800 companies 
within the city. The fact that the city was voted the iCapital 
of Europe is testament to Barcelona’s engagement with 
citizens, universities and research institutes and the private 
sector over the last five years. 

Successful cities?

Boston
The stable Mayorship of Menino, who held office for two 
decades, has been instrumental at bringing in green policies 
focused around energy efficiency. This period provided the 
opportunity to implement long-term goals and have consistent 
governmental approach. The legacy of his leadership is still to 
be seen, it may be preferable for the longer-term success of a 
city to create stability that is not reliant on just one individual.

The City’s focus was driven by the clear challenge of needing 
to reduce the impact to citizens of the high price of electricity 
in the city. 

The historic relations the City has had with Europe has 
provided continued links; for example with the Fraunhofer 
Centre. Research centres and the many universities within 
the cities has provide a creative nucleus for ideas. This has 
aided the creation of innovative start-ups, such as those in 
Greentown Labs. 

Incentives, in the form of tax breaks, have proved powerful in 
encouraging innovative centres such as Greentown Labs to new 
areas of Greater Boston. A potentially powerful tool to use for 
other innovative projects and tech start-ups. 

Boston’s Mayor’s Office of New Urban Mechanics (MONUM) 
encourages and enables collaboration with innovative 
companies and SMEs, pilot projects, and supports other city 
departments through offering expertise and funding. Bringing 
businesses and national bodies into future collaborative projects 
means this process will likely aid the City in its innovation. 
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Bristol
Bristol is a city with a number of greentech projects and 
companies. Following the move to a directly elected mayor 
in 2011, Bristol has more consistent leadership, which has 
helped to give greater support to the green and innovation 
agendas. However, the City has perhaps suffered from a lack 
of focus on issues that are specific to Bristol. For example, 
the focus on energy has been in the absence of a specific 
local driver for this. The Council’s Energy Company, once it 
is established, may change this. 

Bristol is a city with an active civil society and multi-sector 
partnerships. The Bristol Green Capital Partnership, for 
example, is made up of over 800 member organisations. 
The citizen sensing project, launched in November 2015, is 
representative of Bristol’s approach to working with citizens, 
and of the City Council working in partnership with others. 

The City has limited levers available to make financial 
incentives available, but competitions, such as the Green 
Capital Digital Challenge, whilst not run by the City Council 
is an example of using available resources effectively. 

Guangzhou
As a trading port city, Guangzhou has a history of the 
sharing of goods, and has built upon this with the sharing 
of ideas and programmes on an international scale. The 
universities in Guangzhou and the Guangzhou Municipal 
Government have formed partnerships with universities 
across the world, including Birmingham and Bristol in the 
UK. They are making use of these partnerships, and its own 
intellectual capital, to think about how the City of Guangzhou 
could benefit. Detailed evidence of public engagement and 
communication for BRT, and for wider greentech schemes, 
in Guangzhou has been minimal. It is recommended that the 
sharing of information both into and out of Guangzhou might 
be of benefit to the City in allowing it to discuss common 
issues which may have been faced, and thereby mobilising 
successful projects which tackle the City’s challenges.

Guangzhou is focussing on the environmental challenges 
which affect all citizens in the City, and could benefit in the 
long-term by engaging with citizens to ensure that the solutions 
implemented continue to be relevant and appropriate to the 
context of both the City and its citizens.

Guangzhou holds the benefit of a stable local government, 
which has created an environment which encourages initiatives 
to tackle environmental challenges. Our findings suggest that 
Guangzhou is therefore very well-placed to implement further 
long-term greentech initiatives in the City. 
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Hannover
The Municipal Government of Hannover’s focus on energy has 
been aligned with the focus of the national government which 
encouraged a move away from particular forms of energy, 
thereby fostering an environment within which the City could 
adopt its own energy alternatives. 

The strong public-private partnerships that have formed in 
the City have been a contributor to its success, and can be 
partly attributed to Hannover’s stable political environment. 
Of particular importance has been the partnership consisting 
of the municipal government, neighbouring municipalities’ 
and Stadtwerke energy, proKlima, which offers private/public 
funding for citizens to implement energy-efficient technology 
throughout the City whilst encouraging engagement with 
citizens. We have found that this funding provision has been 
successful in implementing energy-efficient technologies and 
engaging citizens. The long-term success is uncertain, due to 
the competitive energy market which has arisen in Hannover in 
recent years. This may be a sign that the municipal government 
will have to begin to spread its focus across additional sectors. 

Hannover has found engagement and collaboration to be key, 
not only with citizens, but also on an international scale, and 
holds an annual trade fair, the Hannover Messe, which covers 
all aspects of industrial technology, including greentech. The 
city was also successful in its bid to hold the EXPO 2000 
which played a role in raising environmental awareness 
throughout the City. 

Melbourne
Heatwaves present an important environmental challenge for 
the City, and Melbourne is likely to see more intense heatwaves 
more often over time. Technology, from mapping to audit 
tools, have been used by councils in the City to implement 
green infrastructure to reduce the impact of the Urban Heat 
Island (UHI) effect. Technology has also been used to promote 
awareness of this issue, through the Urban Visual Forest and 
their emailing trees project which had widespread appeal. 

Some municipal councils are heavily focussed on promoting 
public engagement. For example the City of Melbourne 
Council has created Participate Melbourne an online platform 
to provide the community to understand and contribute to 
shaping the City’s future. This sense of participation has fed 
through to other citizen started contribution projects such as 
Random Hacks of Kindness. 

The governance of the City is split between 31 municipalities 
and the Government of Victoria. This means that, though 
innovative projects that are occurring within the City, they 
are often siloed within a few municipalities rather than spread 
across Melbourne. More citywide projects may help Melbourne 
to have greater impact with its greentech initiatives. 
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Rotterdam
The Netherlands’ national flood policies have been echoed 
by the City of Rotterdam which implemented city-specific 
policies which were in accordance. What’s more is that the 
flood challenge is also specific to the City and the people 
of Rotterdam. The City’s use of greentech to tackle this 
environmental challenge has therefore been successful and the 
City Government has used public engagement to consult with 
citizens on the issue. This seemingly top-down approach will 
require continuing community engagement in order to maintain 
long term success, and may benefit through the provision of 
financial incentives.

The City of Rotterdam has formed strong partnerships with 
the universities and research institutes in the city, which 
has enabled collaboration on greentech projects such as the 
Aquadock testing facility. This use of intellectual resource has 
enabled the creation and sharing of innovative ideas.
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Conclusions 
The eight factors of success have enabled these 
case study cities to be successful in attracting 
investment in greentech and in tackling key 
environmental challenges. In the cities detailed 
in this report, some of these factors are a result of 
the city’s history and context, rather than having 
been developed exclusively for the purposes of 
encouraging greentech.

All of these factors are important to creating an 
ideal process to implement greentech in the city. 
We have taken these factors and considered how 
they could be effectively implemented in a city. 
Some factors led directly into implementation 
steps while other steps include multiple factors.

From understanding factors of success to 
developing recommendations
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General Recommendations
We have used the eight factors of success, which have been 
seen to assist attracting investment in greentech and in 
tackling key environmental challenges, to create an approach 
that any city could take to implement greentech initiatives. 

In our recommendations that follow, we have attempted to 
define elements that city governments are able to influence 
(perhaps in different ways in different cities). This has 
resulted in a six step process for cities wishing to develop a 
greentech roadmap:

 

Figure 2: Developing a Citywide Greentech Roadmap 

Leadership
Cities with effective greentech programmes are known for 
their leadership in the both the public and the private sectors. 
The promotion of greentech requires leadership to inspire 
and mobilise resources to implement change. With the right 
leadership greentech has been used to make cities more 
liveable and contribute to the UN Sustainable Development 
Goals. Effective leadership is a vital component each of the 
other five steps.

Define success
The definition of success has been important for leaders 
to share their vision, to mobilise resources and to measure 
progress. This step helps to ensure an approach that is 
focused on the outcomes important to the city, such as job 
creation, skills and innovation, carbon saved, or transport 
congestion reduced. In different cities this might take 
different forms, from developing a policy or strategy 
(perhaps through co-creation with other city stakeholders), 
a political statement of intent, or developing a clear set of 
KPIs for greentech in a city. 

City context and communication
These cities have been successful because they have 
tailored their greentech approach to their local context. 
This understanding of context is in part about the 

recognition of the environmental challenges, be they 
construed by economics (e.g. the cost of energy in 
Boston), or the physical environment (such as the 
congestion challenge in Guangzhou or Bristol). It will be 
easier to encourage action on challenges that are clearly 
recognisable and well communicated. 

This step is also about recognising the political environment 
and the existing intellectual and social capital in the city. 
We have found that cities with universities and a consistent 
city leadership to be reasonably successful. However, we 
recognise that these are not things that are possible to create 
overnight, but believe that it is important to build on assets 
where they exist, and consider other options for delivering 
similar benefits where they do not.

Space for collaboration
We have identified that cities with a history of trade and 
a sharing of ideas tend to be able to make good progress 
relatively quickly on greentech, if they are provided with the 
other opportunities to do so. This history means that people 
in the city are used to working in a collaborative way, and 
are open to new ideas and innovations. The city government 
can provide or encourage new space for collaboration 
and engagement, both physical and virtual, be that an 
innovation district or hub, a hackathon, a virtual community, 
or by opening up a city’s data, for example. The tools and 
techniques will vary from city to city; in some cities, spaces 
may already have been created by other partners, and there 
may be no need for the city government to duplicate this, in 
other cities it will be appropriate for the city government to 
take a lead.

Incentives
City government can provide or promotes incentives 
which encourage technological solutions to environmental 
challenges, be they financial, reputational or resource 
incentives. The tools that are available will be different 
in different cities, some may be able to deliver incentives 
through land-use planning or tax incentives, whilst others 
may not have the powers to implement these kinds of 
incentives. However, most city governments can run 
competitions, or collaborate with others to provide 
incentives in different ways. 

Learn and improve
As our case studies cities change and grow over time they 
have learnt and improved on how they approach greentech. 
Monitoring the outcomes of interventions to ensure 
continued learning will be important to any city. Evaluation 
can consider both outputs (what has been delivered) 
and outcomes (what did it mean), referring back to the 
definition of success. Cities that continually learn and 
evolve can keep ahead of new innovations, both in terms of 
technologies and processes.
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