CIRCULAR
GLASGOW
A vision and action plan for the city of Glasgow

Executive summary
The circular economy means ‘enough for everyone forever’, a
direct challenge to the ‘take, make, waste’ mentality of the linear
economy. The benefits of a circular economy for companies
are endless: reducing dependency on scarce natural resources;
increasing their competitive advantage; and realising significant
financial savings.

Glasgow pioneers circularity

This report is the result of a pioneering collaboration between
Glasgow Chamber of Commerce and Circle Economy, with
support from Zero Waste Scotland and Glasgow City Council. The
report addresses the essential question:

Where do we start in order to make a city more circular?
Glasgow is committed to growing a greener economy in its
transformation into a more sustainable, smart and resilient city.
A circular economy fits well within this ambition. The project
has enabled Glasgow Chamber of Commerce to identify areas
of circularity, determine how it can support local business, and
become the pioneering champion of circular economy in Glasgow.

Circle City Scan of Glasgow

The Circle City Scan was delivered in four stages:
1. Local agenda - Assess economic and political will
Based on economic profile and political agenda, initial findings
from the Circle City Scan of Glasgow identified three key sectors
of economic importance to Glasgow: education, manufacturing
and health. Combined, these three sectors provide over 117,500
jobs and over a quarter of Glasgow’s economic value.
2. Material flows - Maps out the current state of the
environmental impacts of the economic sectors
With strong stakeholder links to the private business sectors,
coupled with an economic value of circa £329.7 million,
Manufacturing was identified as having the greatest circularity
potential, particularly within the food and beverage sector.

For cities,
the circular
economy has
the potential
to improve
the quality
of life for its
citizens by
creating jobs
and spurring
innovation,
and reducing
the demand
on rare
resources.
This project
shows
businesses and
citizens how
the circular
economy
can be
implemented
in Glasgow
through
practical
and scalable
strategies.

3. Circular innovations - Identifies tangible circular strategies
Nine potential circular strategies within the following three
food and beverage sub-sectors were established: Bakery, Meat
& Fish and Beer & Spirit. Post further stakeholders discussions,
it was agreed that a focus should be placed on four of the nine
circular strategies:
Heat Recovery – Bakery
Heat from bakery ovens can be recovered and redirected to
the boilers by using heat exchangers, saving 15% – 30% of the
energy currently used in the baking process.
Aquaponics – Meat & Fish
A promising technology in which the growing of fish is
combined with the growing of soilless crop production, leading
to substantial savings in water use (90%) in comparison to
traditional farming.
Bread to Beer – Beer & Spirit
Utilises bread waste in the beer brewing process, saving 1/3
of the resources utilised in the brewing process. Food waste
is also reduced.
High Value Cascading – Beer & Spirit
Residual streams from brewing (spent grain) can be used to
replace up to 50% of the flour needed to produce bread in the
baking industry.
4. Action plan - Implementation
Following the completion of the City Circle Scan and resultant
identification of the above four circular strategies, the next
phase of this project will be to focus on the implementation
of the pilot projects. These selected case studies will act as a
starting point to illustrate how the circular economy can be
implemented through practical and scalable strategies, how
businesses will benefit, and what positive effects it will have on
the citizens of Glasgow.
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Introduction

‘’

Scotland is already
recognised globally as
a front-runner in
putting the circular
economy into practice.
- Iain Gulland, Chief Executive, Zero Waste Scotland

Life in our growing cities is a defining characteristic of humanity

More than 50% of the world’s population inhabit our cities, with urban areas
responsible for over two thirds of the world’s energy consumption, more than
70% of greenhouse gas emissions and generating 1.3 billion tonnes of waste
per year. As the global population grows beyond nine billion people by 2050,
the demand and cost of scarce resources will continue to rise. This increasing
demand, combined with a finite supply, will lead to shortages that will have a
profound impact on economic development. It will restrict the homes that can
be built, the people we can feed, and the water left to drink.

Circularity in cities

The circular economy is a radical solution that advocates a fundamental change
in our current economic system, reducing the environmental burden on the
planet. For cities, the circular economy is a way to improve the quality of life for
citizens by creating jobs and spurring innovation, while reducing the resources
needs. A circular economy makes business sense by using new and emerging
technology to create opportunities for innovation and the development of new
products and production techniques.

A new direction for Glasgow

Glasgow is a city renowned for its pioneering spirit in the sphere of trade and
commerce. While Glasgow topped the list of UK cities making a successful
recovery from the economic recession, it still faces challenges in increasing
employment, productivity and economic output. In moving towards the circular
economy, Glasgow has an opportunity to increase productivity by changing the
way it uses resources and improving the city’s economic output. Ultimately, this
will lead to the sustainable wealth and wellbeing of its citizens. Sustainability is
at the heart of Glasgow’s policy agenda and embracing the circular economy is a
pioneering step in increasing productivity and strengthening the city’s economy.

Scotland as a world-leader

CIRCLE
CITIES
From scan to action in four steps

Scotland is one of the pioneering nations in the field of
circular economy. The collaboration of policy-makers
and businesses aims to accelerate the transition. Iain
Gulland, Chief Executive, Zero Waste Scotland, said:
‘‘We recently became one of the first countries in the world
to have a government strategy, called Making Things
Last, which aims to accelerate the circular economy
and lead the way with practical projects, pilots and
business support”. Zero Waste Scotland has launched
an investment fund to support local businesses, and
welcomes the ambitions of the Scottish Government’s
new circular economy with Making Things Last and its
commitment to reducing food waste to 25% of current
levels by 2025.

‘’

Glasgow is
committed
to growing
a circular
economy as
part of our
transformation
into a more
sustainable,
smart and
resilient city.
- Kevin Rush,
Head of Economic
Development,
Glasgow City Council
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As a leader in the implementation of a circular economy, Scotland is seeking new
sustainable opportunities. Here Scotland’s businesses will play a critical role in
the transition to a circular economy, recognising that our cities are hotspots of
innovation, creativity and entrepreneurship.

A starting point for a circular strategy

A unique collaboration between Glasgow Chamber of Commerce and Circle
Economy, a social enterprise, based in the Netherlands, has been able to build
a programme to accelerate the adoption of the circular economy. With support
from Zero Waste Scotland and Glasgow City Council, this pioneering project has
addressed two essential questions: Where do we start in order to make a city
more circular? How can we translate the vision of a circular economy for Glasgow
into practical and especially scalable solutions? Iain Gulland, Chief Executive, Zero
Waste Scotland, said: “This new partnership with Glasgow Chamber of Commerce is
an important step towards engaging the business community and helping them to
achieve more circular ways of working – for both the benefit of the individual business
and Scotland’s economy”.

‘’

This
project has
enabled the
Chamber
to identify
real areas of
circularity in
Glasgow.

‘’

The Circle City Scan
has brought into focus
how we can support
local businesses, and
become a champion
for the circular
economy in the city.
- Alison McRae, Senior Director, Glasgow Chamber of Commerce

Businesses at the forefront of transition

A growing world population, combined with the finite
supply of resources, will lead to scarcity and strong price
fluctuations. More and more companies are, therefore,
opting for the transition to a circular economy, which
offers opportunities for innovation, export of new
production techniques and business models, while
reducing dependency on imports. Glasgow Chamber of
Commerce can play a crucial role in bringing companies
together to form collaborative and unique relationships.
- Alison McRae,
Alison McRae, Senior Director, Glasgow Chamber of
Senior Director,
Glasgow, Chamber
Commerce, said: “Circular economy becomes an important
of Commerce
element of the overall economy in the city. It is clear that
cities needs to embrace the circular economy to maintain or
improve its competitive advantage. Working closely with our partners in the city, we
intend to explore these emerging opportunities with vigour.’’

The longer term benefits for business

The circular economy will shape smarter business models leading to better
collaboration, fresh market opportunities and increased profits, while reducing
overall environmental impacts. Glasgow Chamber of Commerce is actively
involved in fostering new opportunities. Alison McRae, Senior Director, Glasgow
Chamber of Commerce, said: “Given the benefits of a circular economy for Glasgow
and its businesses, the Chamber is keen to ensure that businesses are fully engaged
with the concept and benefits of circularity to drive economic growth in the city.”
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Reading guide
The reading guide describes the four steps that have been taken in the Circle City Scan of Glasgow. Throughout this project we have been primarily working with visuals that
explain many of the complex aspects of a circular economy. Hereunder is a reading guide which takes you through the process as well as an illustration of the visuals that have
been used.

CIRCLE
CITIES
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1

Local
agenda

Where do you start in building a circular
economy?

Creating a circular city is a complex journey involving
many organisations, companies, technologies
and resources. A range of stakeholders need to
be initiated in the transition towards a circular
economy. Both Glasgow and Scotland have rolled
out several sustainability policies and environmental
programmes, setting strong policy targets to
provide support. However, the critical question for
Glasgow was: which areas within the city are ripe
and relevant to begin the transition towards a
circular economy? In order to become a circular
economy, it is vital to identify and initiate change in
areas where there is strong political and economic
support.

Strengthening the economy

To understand Glasgow’s political and economic
agenda, the ten most dominant sectors were
examined for their potential to adopt the circular
economy. By addressing these issues the likelihood
of successful implementation of circular strategies
increases.

Providing jobs and adding economic value

The analysis showed clearly that the healthcare,
education and manufacturing sectors are the three
most significant sectors, both economically and
politically. These combined sectors provide over
117,500 jobs, almost 30% of Glasgow’s workforce
and have an economic value of over £5.5bn (27% of
Glasgow’s total economy).

The healthcare,
education and
manufacturing
sectors are the
three most
significant
sectors for
Glasgow.
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Description of visuals
Political & economical analysis

The political and economic ambitions for each sector in Glasgow
is summarised in a visual, presented on the following page. The
political agenda of both Scotland and Glasgow and their supporting
environmental targets are highlighted above the graph, while the
current economic state of the city of Glasgow is illustrated below.
The graph highlights significant historic events, current priorities and
future trends that have or will affect Glasgow’s gross value added and
population levels. This visual is a result of an analysis of numerous
documents pertaining to Glasgow’s political and economic status both
currently and historically.

CIRCLE
CITIES
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Political &
economical
analysis
Key city facts

Glasgow is Scotland’s largest city with a
population of almost 600,000
£18 Billion in gross value added to the
Scottish economy each year

Services
Key city
facts
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Research date: June 2016
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2

Material
flows

Identify the most
environmental issues

pressing

The study looked at the environmental
impact of the healthcare, education
and manufacturing sectors to identify
the most pressing issues. It began
by charting how energy, biomass,
minerals, water and metals are being
consumed, processed and disposed
of. From this, a refined state of each
sector was developed. This pinpointed
the resource flows through Glasgow. The
flow map identifies the most significant
starting points for circular innovations.
Glasgow’s food and beverage industry
has an economic value of £330 million,
and employs over 5,000 people. Due
to its significance, the project team,
consisting of the consortium of Glasgow
Chamber of Commerce, Zero Waste
Scotland, Glasgow City Council and other
representatives of the city of Glasgow,
selected food and beverage.

Food and beverage,
a sub-sector of
manufacturing,
was selected as the
first sector where
circular innovations
can be explored and
initiated.
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Description of visuals
Material flows

The material flow maps track the five major resources
used in process and production:
• Energy
• Water
• Biomass
• Chemicals and Minerals
• Metals
Each resource is represented by an icon and a line
links the resource being used to the industry. The line
thickness indicates the extent of usage, highlighting the
areas where significant resources are used. A sector’s
total emissions and amount of waste produced is noted.
The waste disposal methods are indicated to show if it
is composted, recycled, sent to landfill or incinerated.
The ‘Fact’ section (above the main diagram) translates
the resource measurements into comparable units
between sectors.

CIRCLE
CITIES
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Material flow
Healthcare sector

• The healthcare sector provides jobs for over 67,700 people
• The healthcare sector consumes electricity equal to 40,000 households per year
• The yearly water use of the healthcare sector is equal to the volume of 1000 olympic
swimming pools
• The healthcare sector uses biomass equal to what 5,000 people consume in a year
• The healthcare sector generates waste equivalent to the carrying capacity of 800
waste trucks

•
•
•
•
•

The healthcare sector emits greenhouse gases equal to annual emissions of 38,000 cars
Most of the waste streams in healthcare consist of biomass (3 kilo tonnes)
The large majority of the waste from the healthcare sector is currently being landfilled
Paper waste accounts for over 35% of the waste streams in the healthcare sector
The healthcare sector recycles 600 tonnes of materials per year
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Material flow
Education sector
Primary / Secondary / Higher

• The education sector provides jobs for over 30,000 people
• The education sector uses electricity equal to 20,000 households per year
• The yearly water use of the education sector is equal to the volume of 230 olympic
swimming pools
• There are over 107,000 students, of which 45,000 are in higher education, 23,000 in
secondary and 39,000 in primary education
• The education sector has a governmental budget of over £800 million per year

•
•
•
•
•
•
•

The education sector uses biomass equal to what 7,000 people consume in a year
The education sector generates waste equivalent to the carrying capacity of 1,200 waste trucks
The education sector emits greenhouse gases equal to annual emissions of 30,000 cars
Food waste accounts for over 30% of the waste streams, of which almost 30% is cooked food
80% of the total waste streams from the education sector are still landfilled
Higher education uses 50% of the energy in the education sector
Most waste is coming from education, and mainly from food waste
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Material flow
Manufacturing sector

•
•
•
•
•
•
•

The manufacturing sector provides jobs for over 18,000 people
The manufacturing sector uses electricity equal to 112,000 households per year
The yearly water use is equal to the volume of 700 olympic swimming pools
The biggest users of metals is the shipyard and others industry
The biggest user of biomass is the food and beverage industry
The manufacturing sector adds £1.3 billion to economy annually
Over one third of the water (558,000 m3) is consumed by the wood industry

• The manufacturing sector generates waste equivalent to the carrying capacity of 3,400
waste trucks
• The education sector emits green house gases equal to annual emissions of 110,000 cars
• Over 6 kilo tonnes of minerals and chemicals are consumed by the chemical industry
• Almost 60% (18 kilo tonnes) of the total waste steam is coming from the food and
beverage industry
• Almost 50% of the total waste stream consists of minerals and chemicals
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Description of visuals
Spatial map

To broaden the understanding of where the sectors operate within
Glasgow, a spatial analysis was conducted. This helped identify clusters
of key players within each sector and their locations within the city.
This has given a clearer understanding of:
• The best locations for the implementation of circular innovations;
• The opportunities of local co-operation and sharing of resources;
• The potential for scaling up pilot projects in the future.

CIRCLE
CITIES
From scan to action in four steps
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Spatial map
Education / health / manufacturing

CIRCLE
CITIES
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3

Circular
innovations

Identifying a starting point for circular innovations The food
The food and beverage industry, a sub-sector of manufacturing,
was found to be one of the biggest consumers of resources
and one of the largest waste producers. The food and beverage
industry uses over 51% of the total resources consumed by
all three sectors - healthcare, education and manufacturing,
combined. For this reason, food and beverage was selected
ahead of ship-yards, chemicals and wood products, for deeper
analysis.

Developing a future vision

A future vision was developed to identify the practical and
scalable strategies that could spark a transition towards a
circular economy. As secondary industries, the meat and fish
and baking industries generate over half of the £60 million the
food industry contributes to Glasgow’s economy annually and
the beer and spirits industry generates over two thirds of the
economic value added by Glasgow’s beverage industry.

and
beverage
industry
uses over
51% of
the total
resources
consumed
by all three
sectors

The vision for the food and beverage sector includes nine
practical and scalable circular economy strategies designed
to optimise the flow of resources throughout the industry.
It highlighted specific inputs, processes and outputs within
companies in each category mentioned above. Special attention
has been given to cross-company benefits, collaborative
working and the potential for a significant impact.

Identifying scalable and practical strategies

The project team narrowed the initial list of nine to four,
based on the potential for success and the ability to deliver
innovation in Glasgow. This allowed the creation of four pilot
projects. The team chose easy-to-implement strategies that
were understandable to a broader audience with the ability to
show positive results in a short period of time. A focus was
also placed on the pilot projects ability to inspire and motivate
others to initiate innovative, circular projects.
The four selected projects were: Heat Recovery, Aquaponics,
Bread to Beer, and High Value Cascading (Beer to Bread). Each
has the potential to strengthen the local economy by creating
lower demand on resources and higher levels of resilience and
sustainability.

CIRCLE
CITIES
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Sector focus:
Food & beverage

•
•
•
•
•
•

The food and beverage sector adds £330 million to the economy annually
The food and beverage sector provides jobs for over 5,000 people
There are over 100 enterprises in the food and beverage sector
The food and beverage sector uses electricity equal to 17,000 households per year
The food and beverage sector uses almost 34 kilo tonnes of biomass every year
The food and beverage sector generates waste equivalent to the carrying capacity of
2,000 waste trucks

• The food and beverage sector emits greenhouse gases equal to annual emissions of
17,000 cars
• The total waste stream coming from the food and beverage sector is 18 kilo tonnes
• Over 70% of the waste streams from the food and beverage sector are landfilled
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Description of visuals
Circular innovations

Each individual strategy includes the icons to illustrate
the potential impact of each resource flow. Additionally,
three more icons have been added to identify:
• Ease of implementation;
• Potential to add economic value;
• Ability to create jobs.
A description of each strategy is included to identify
potential implementation partners and highlight
examples of how similar strategies have been
successfully implemented elsewhere in the world.

CIRCLE
CITIES
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Circular vision
Food & beverage
9 circular strategies

BAKERY

MEAT & FISH

BEER & SPIRIT

1

Heat recovery

4

Local protein production

7

Bread to beer

2

Smart process integration

5

Aquaponics

8

Fermentation

3

Anaerobic digestion

6

Nutrient recovery

9

High value cascading

Beer & spirit

7

Meat & fish

Bakery

8

5

9

4
1
6

2

3

19

22

4

Action
plan

Benefits for businesses in a circular
economy

An action plan for Glasgow has been
developed to drive forward the positive
environmental and economic impact for
the city and local businesses.

Developing new business models

Business owners and managers need to
adopt new business models to capture the
benefits of a circular economy. Circular
strategies will require investment in new
technologies, innovations or learning
to operate in a new and more complex
environment. Businesses must fully
understand how their own companies
can adopt strategies that fit the circular
economy.
Solid preparation is needed in order
to support the transition from ideating
circular innovations to implementing
action plans with sustainable results.
Companies have the ability to play a part in
bringing the strategies selected to fruition.
With this forefront of mind, organisations
will need to be identified and convinced of
the benefits of participating in initial pilot
projects.

The benefits of a
circular economy
for companies
are limitless;
from reducing a
dependency on
scarce natural
resources, cutting
production
costs, increasing
competitive
advantage,
improving efficiency
and customer
retention, to
delivering new
streams of profits.
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Description of visuals
Circular strategies

The action plan for the selected
strategies is set out. As each has the
potential to have a significant impact on
Glasgow’s environment and economy,
the total is calculated and described
further in each action plan.
The next step is setting achievable goals
for the first year of implementation.
This is the series of four pilot projects
that will identify the key participants
required to build a working circular
economy model.
Initially, small in scale to make this
practical and able to implement in a
short period of time. After this, there is
potential to scale up the pilot projects
enabling a cascade into other sectors.

CIRCLE
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Closing
remarks and
next steps

Creating the future: the next steps

The Circle City Scan of Glasgow has established a critical starting point to
motivate and inspire the city with the limitless possibilities of implementing the
circular economy. The support in implementing the scan has shown Glasgow’s
eagerness to be among the most innovative and progressive cities in the world
positioning it at the forefront of a new kind of sustainable economy.
The action plan provides clear direction in how to implement circular
business models, and how Glasgow businesses can embrace these pilot
projects to bring lower resource costs and new market opportunities. It
can be shown that beneficial synergies, established in collaborations between
companies who would normally never work together, will strengthen the
competitive advantage in Glasgow’s food and beverage sector. This, in turn, will
show the way for other sectors.

Pilot projects for circular success

The next phase will focus on the implementation of the four pilot projects of
the proposed strategies. This crucial step will lead to tangible and inspirational
examples of the circular economy in Glasgow and will illustrate how the circular
economy can be implemented, how businesses will benefit, and what positive
effects it will have on the people of Glasgow.
After the implementation of the pilot projects, a further phase will aim to scale
up the projects to build real momentum.

Glasgow seeks to become a European and
global showcase and a civic champion
for the successful adoption of the circular
economy.
In the meantime, it is vital to capture the key lessons from the pilot projects,
build collaboration and engagement with local businesses, brands and
organisations and throw weight behind this innovative effort.
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