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Note

In the spirit of the digital age, the main output from this
project has gone on the website, as this is now thought
to be a more permanent and accessible medium.
Therefore this report is a deliberately low-tech
interpretation of the website, available to download.
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Eco-region NW - THEMES

from the ...to the

present.r( *\< future

sSummary

The Eco-region NW is all about a better future for us
and our children. In other words, it concerns
sustainable development and a One Planet Economy,
in the Northwest of England.

The project

The Eco-Region NW project maps out the flows of
energy, materials and the ecological footprint, of all
activity in the NW region.

It looks both at what we produce, and at what we
consume. It goes from the region to the local level and
the household level.

It shows the measure of ‘real’ sustainability — for the
region, for industrial sectors, for policy options, and
lifestyle choices.

It looks from the present to the future, and sets a
direction for the region which combines economic
growth, social welfare and environmental
sustainability.

...to the region
& the world

to production

from
resources . ...and

consumption

-

from the local
& business ...

Who is it for

The Eco-Region NW, mainly through its website aims
to put technical information side by side with
interactive communications, across many topics:

¢ Sustainable urban development

e Climate change & energy policy

¢  Waste & minerals management

¢ Business-environment issues

¢ Sustainable economic development

e School / college topics in geography, economics,
environmental science and current affairs

Although the Eco-Region NW is bounded to the North
West, it is strongly linked to the national “Ecological
Budget UK’, which covers all UK regions and devolved
countries in a common method: further details on
www.ecologicalbudget.org.uk

An interactive toolkit

The Eco-region NW is not only a report and data sheets
— it provides a set of interactive working tools. The
gateway to these is the site www.eco-region.org

The most important is the database / scenario model
‘REAP’, which covers all UK regions as well as all local
authorities in the NW. This is available (as of mid 2006)

on www.reap.sei.se

For a more wide ranging exploration, the user can
explore the possible future of the region with
interactive tools:
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Eco-footprint from consumption, regional comparison
UK regions / DAs, in order of eco-footprint / capita

glabal hectares / capita

I Food and Drink I Home and Energy
Travel I Consumables
Services Fixed Caphal
6 Government and Cther

Seurce: REAP 2006

e NW Life quiz- this asks topical questions about
the future (i.e. what do people really want), and
assesses the footprint.

e NW Visions this then shows a graphic vision &
newspaper reports from the next 40 years.

e NW Quest - this asks for policy decisions (housing,
transport etc) and then shows the results in
detailed maps and charts of the region.

The NW & the world

The Eco-Region NW research has focused on 3 main
indicators of environmental performance in production
and consumption:

e CO2 emissions, as the largest cause of climate
change.

e Material flow and mass balance, as the way to
understand the “metabolism” of production and
consumption.

e  Eco-footprint, as the overall measure of impact,
local and global. This is put as “global hectares per
capita’, i.e. the land area needed to provide all the
resources and soak up emissions generated by the
average person’s consumption.

These are each calculated in the REAP system for the
UK, and then allocated to regions by their profile of
production and consumption.

Warming the world

e Total ‘consumption” CO:2 emissions (i.e. generated
from the supply chains involved in all types of
personal consumption) are 11.5 tonnes/cap, slightly
lower than the UK average.

Overall i cts from ion, by type, NW region
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e This is higher than the “territorial” emissions of the
NW of 10.8 tonnes/cap (i.e. emissions within the
NW boundary, which includes production for
exports).

¢ Notably, domestic energy consumption in the NW
produces emission of 1.7 tonnes CO: per capita, the
third highest of all UK regions. This is due to the
relative inefficiency of the housing stock.

Eco-footprint

e The NW region’s eco-footprint is just over the UK
average at 5.45 global hectares per person.

e This is 3 times bigger than our fair ‘earth share’ of
1.8 global hectares, i.e. if the world’s productive
land area was equally shared with the world’s
population.

e The sectors with the largest eco-footprint are food /
drink: and home / energy.

e The region’s waste arisings from households,
commerce and industry (13 million tonnes)
contains enough embodied energy to power a large
(2000MW) power station.

e Thelocal areas with the highest eco-footprint per
head are Macclesfield and Fylde: and with the
lowest, Halton and Barrow.

¢ Liverpool, Manchester and Blackpool each have a
eco-footprint of 200 times their actual area.

Balancing the books

Material flow analysis puts another light on the
metabolism of the regional economy:

e Primary industries such as agriculture, fishing,
forestry and mining bring 5.3 tonnes per person
per year into the NW economy.

e Imports from overseas bring another 2.2 tonnes per

v
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C0, emissions scenarios
Long term scenarios for NW, F-1 range are based on UK scenarios (favourable to gas / coal)

million tonnes CDZ

120 .
F-0 Scenario
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F-4 Scenario

F10 Scenario
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Source: REAP & DTI 2006

person, and half of that tonnage is then exported.

e  All these materials are then circulated around in
the economy from one sector to another, until they
reach the point of sale or ‘final demand’.

e Households purchase directly nearly 1.9 tonnes per
person of food and other products, and capital
investment is another 0.3 tonnes

o  Waste accounts for over half the material flow at
4.2 tonnes per person

Where are we heading?

At the moment, there is much talk of sustainable
development, but the current trend is still on the “F-1”
‘business as usual’ scenario.

e The F-1 projections in the graph above show CO2
emissions within the UK as about level, but the
overall eco-footprint from consumption shows 1%
growth.

e In contrast the F-4 scenario aims at a factor of four
increase in efficiency, and reduction in eco-
footprint, by the year 2050. This is in line with
scientific advice on climate change, and principle of
convergence between rich and poor nations.

e The fastest growing impact is that of low cost
flights from Manchester and Liverpool: at current
growth rates, air travel would consume the
regions’s entire carbon budget by 2050. This is
shown by the ‘F-0" scenario curve in the graph.

e Opverall, foreign holidays by NW residents cause
about 10 times the impact of inward visitors to the
region.

The role of policy

The Eco-region NW represents a whole new kind of
thinking about responsibility in consumption and
production. The UK government is promoting the idea,

Overall impacts from production
NW region, comparison of l.’:llz, acid rain precursors & eco-footprint

02, tonnes / capita Eco-footprint, global hectares / capita

35 Acid rain precursors, tonnes 502 equivalent / capita

3.0 1.2
25 1.0

2.0 0.8
1.0 0.4

0.5 0.2

0.0 0.0

Source: DTI 2006

through policies on climate, waste, housing etc — but up
to now it has been short of the evidence which links
between consumption and production.

The NW Regional Economic Strategy’s vision of a ‘low
carbon economy’ should start with the UK target of a
60% cut in UK emissions by 2050. While the RES target
to ‘reduce CO: per £GVA’ is a small step in this
direction, a serious strategy in line with scientific
advice, requires a continuous reduction in CO: per
£GVA, i.e. increase in carbon efficiency, of around 5%
per year.

As the Regional Economic Strategy and Spatial Strategy
recognize that investment in roads, airports and other
infrastructure will have major impacts, they need to do
more to find alternative ways of meeting demand.

The role of business

The Eco-region NW provides a detailed benchmark for
the performance of 123 business sectors, as summarized
in the chart above. But this is not enough in itself. There
is a wider realization that the necessary step change in
resource efficiency can be both cause and effect of
growth and competitiveness. All businesses are now
somewhere on the ‘responsibility” spectrum — and
major oil companies and retailers are now queueing up
to demonstrate their credentials.

One problem is ‘spin’ - as the presentation goes up, the
credibility often goes down. This is then the
contribution of the Eco-region NW, and its parent
REAP model - to provide the best available solid data
and analysis for benchmarking environmental
sustainability. There is a prototype REAP benchmark
tool, to be developed in phase 2 of the program.

L@ \VAV 4

Eco

Main report
CURE May 06



One Planet Economy principles

Factor 4 - climate targets +
convergence between

_— nations
Consumer + producer responsibility
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One Planet Economy

Where is the destination in all this? What is the ‘One
Planet Economy’, as talked about in the UK Sustainable
Development Strategy (HMG 2005)? This can be
defined as a system of production and consumption
which respects environmental limits, local and global,
which is also financially and socially sustainable.

Its foremost target is the fair ‘earth share” footprint of
1.8 global hectares per person. This means a long term
goal of 75% cut in resource use —i.e. Factor Four
increase in resource efficiency. These are the main
principles, as illustrated above:

o ‘Integrated asset management’, covering economic,
social and environmental capitals and risks — in
other words, that the NW economy should manage
itself as smartly as any other large organization.

e The accounts and budgeting systems in public and
private sectors should take a “triple bottom line’
approach, including for all forms of capital -
economic, social & environmental.

e This follows an “integrated supply chain’ principle,
i.e. by tracking material and energy resources from
cradle to grave, and from supply sides to demand
sides.

e This adds up to a full ‘industrial evolution’
program in each sector, for low impact
technologies and sustainable consumption.

¢ Such a programme should be financially viable,
aiming at net gains in both national and individual
costs and benefits. It should also be socially
responsible, equalising the differences between
social groups, between regions, and between
nations.

e Toimplement this requires a practical ‘business
case’ to be developed for each economic sector:

each policy level: each product type, and so on.

It is not too difficult to reduce the impacts of our
lifestyles and consumption habits by up to 10-20% -
using low energy light bulbs, changing driving styles
etc. There is a lot of ‘low hanging’ fruit around. Beyond
that, few people can really make major changes in their
lifestyles and consumption habits. To make serious
moves towards a One Planet Economy, the onus is on
government and business — to invest in more
sustainable technology and infrastructure.

One Planet Economy Network

This challenge is now the theme of the One Planet
Economy Network (OPEN), a national and regional
program, with main sponsors WWF-UK. The OPEN
works in parallel with the Sustainable Consumption
and Production Network (SCP-net) on
www.scpnet.org.uk.

The SCP-net aims to improve the evidence base for the
sustainable consumption and production challenge, in
partnership with the Environment Agency, Regional
Development Agencies and Assemblies. It works on
both the technical side, of databases and modelling, and
also on the human side of advocacy, tools and training,.
There are two main technical models now being tested
in the regions — the REAP system above, and the REEIO
(details in the next section).

The OPEN starts from the long term goal of the One
Planet Economy, and then works back to what is
needed at the present time:

e Building the evidence base: improved information
for accounting, budgeting and analysis of all types

v
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One Planet Economy Network - program
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of consumption and production:

e Building the applications: applying this evidence
through benchmarking, appraisal, decision support
etc, to the challenge of the One Planet Economy.

e Building the capacity: promoting networks,
training, partnerships, forums etc, to help mobilize
the potential of public, private and civic sectors.

The Eco-Region NW forward program is one of the
regional applications of the OPEN program from 2006-
2010.

Conclusions

The Eco-region NW is the most significant step yet in
the region, in understanding the bigger picture of how
daily choices affect the planet we live on. It shows a
direction to move from the current ‘three planet
economy’ of the region, to a One Planet Economy for
the future.

However it should be clear that the research is a
continuing process, not a final product. There are many
directions for it to travel — industry programs, product
analysis, policy appraisal and so on. The tools and
methods such as the REAP system and its extensions,
are each in continuous development. We hope that
users will bear with this!

For the next steps, the aim is to continue sharpening the
tools, the data and the applications. This should help to
underpin policy networks, industry programs,
consumer lobbies, procurement schemes, integrated
asset management and so on around the region.
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Introduction

Sustainable consumption &
production

The North West is changing fast from its former
industrial base, to a more diverse and knowledge-
based economy. How will this look in 20 or 40 years
time, and will it increase or reduce its load on the rest
of the world? The Regional Economic Strategy aims at
a dynamic business environment, a high-skilled and IT-
enabled workforce, and inclusive communities.
Meanwhile the Regional Spatial Strategy aims at urban
and rural renaissance with revitalized ‘city-regions’.
Both these strategies are inspired by the goals of
sustainable development, as summed up by the UK
government — social progress, economic growth and
environmental protection.!

In reality, what happens if the regional targets are
achieved? The results could easily be more consumer
goods, more waste, bigger airports and motorways, and
longer supply chains from the other side of the world.
At present, while the North West continues its ‘cleaning
and greening’, the global impacts of its production
systems and consumption habits continue to rise.

THMG 2005: Securing the future

=8 MR *§1

The Eco-region NW provides detailed evidence on
these impacts across the North West economy. In this
report we look at production and exports from
industries in the region: we also look at the material
consumption of households, imports from around the
world, and the total impacts caused. Finally we look at
trends, future scenarios and policy options, to see how
the region can best achieve the goals of a ‘One Planet
Economy’ - living sustainably within a fair share of the
earth’s resources.

One Planet Economy & Factor 4

The eco-footprint in the North West is close to the UK
average, at 5.45 global hectares per person. If the
available land area was distributed evenly among the
global population, the North West is overshooting that
share by a factor of three. In other words, if the world
lived like the average person in the North West, we
would need at least three planets.

At present the NW footprint is rising at about 1% per
year; while that of much larger populations such as
China and India is growing at 5% or more per year.
Meanwhile the bio-productive land area is rapidly
reducing, as forests are burned, farmland is turned to
desert, and fish stocks are run down to extinction.?

The UK government aims to follow the scientific advice
for a 60% cut in climate change emissions by 2050. But
is also needs to factor in the growth of developing
nations, and convergence towards greater equity. This
points towards a long term goal of a 75% cut in
resource use —i.e. a Factor Four increase in resource
efficiency.® Actions for achieving this are being

2 WWEF 2005: Living Planet Report
3 von Weizsacker, Lovins & Lovins 1997

.I’_IW
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Eco-region NW & REAP tool — questions

How much of the
product is imported?

How much of
consumption is really
needed & useful?

Where do the raw
materials come from?

What are the options
for waste & pollution?

Exports

How much waste can
be recycled back into
the system?

How efficient is the
production?

Are there low impact
options for distribution?

explored in the One Planet Economy Network
program, as in Section 14.

Such a step change in efficiency is achievable with
known technologies and consumption patterns. It
represents a 3% reduction in physical impact year on
year, and over 5% increase in ‘resource productivity’
per unit of economic activity. In reality, in the face of
growth trends in the opposite direction, it is a very
challenging target.

Meanwhile in the North West and similar regions, the
economic and spatial strategies are a one-off
opportunity to steer development towards such a step
change — this can then be both a cause and effect of
economic growth and competitiveness. So, the
overarching question for the Eco-region NW is —

how can regional economic and spatial
strategy help to meet the One Planet Economy
goals?

The Eco-region NW

The Eco-Region NW shows the state of the art in the
analysis of resource and waste flows. It provides a
‘joined up’ information system to measure
environmental performance, at both the regional level
and the firm level.

This builds on the results of the national Eco-Budget
UK project and the REAP material / footprint modelling
system which covers all UK regions. The Eco-Region
NW then applies this modelling system with a
particular focus on:

4 Details upcoming on www.ecologicalbudget.org.uk

Eco-region NW - TOOLKIT
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e Urban & environmental policy

¢ Economic development policy

e  Waste and resource management

¢ Business-environment benchmarking
e  Construction and building materials

The Eco-Region NW links the flows of resources and
wastes from cradle to grave, with their causes in
economic production and household consumption. It
also links the ‘top-down’ analysis at the regional level,
with a ‘bottom-up” environmental benchmark system at
the sector and firm level.

The questions in the diagram above show the kind of
issues which can be explored, using the REAP structure
as a basis. They also show the kind of policy choices
which are raised by the theme of ‘sustainable
consumption and production’.

Methods & tools

In order to help move this forward, the Eco-region NW
provides a range of results:

e Demo of ‘how it can be done’, of the REAP
modelling system at the regional scale.

e Prototypes of interactive spatial modeling,
scenario visioning, and ‘aspiration survey’.

e An environment-business benchmark framework,
for measuring and comparing business
environment performance at the sector level.

Overall, the Eco-region NW provides a demonstration
of “‘what can be done” with the REAP toolkit. This new
interactive model offers several kinds of function:

e Modelling: application of the REAP model to
analyse future trends and scenarios, in resource

v
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Eco-region NW - USERS

Local &
regional
policy
Industry & ! i
technology

Consultants
1' & financiers

4 It@“’Neighborhoods
~ & communities

Univérsities
& R&D

X

"individuals &
households

flows, strategic waste management, and
assessment of BPEO.

e  Databasing: a comprehensive data system on
regional resource and waste flows: including
sources, destinations, balances and ecological
footprints.

e Business toolkit: a starting point for a
benchmarking system for waste minimization and
resource productivity in sectors, firms and
products:

e Assessment and appraisal: demonstrate the
applications to Strategic Environmental
Assessment & Sustainability Appraisal.

Who is it for

The Eco-Region NW provides not only static
information, but an interactive tool and
communications platform. The main users include:

e Policy-makers in waste management, utilities,
transport, planning and economic development,
can get direct feedback on the environmental
impacts of their decisions.

e Businesses can use the Eco-benchmark system to
benchmark waste minimization performance
against the sectoral and regional profile, within
existing environmental management systems.

e  Waste management and materials supply
industries, can assess more accurately where their
problems, risks and opportunities are coming from.

e  Construction industries can see clearly the trends
and opportunities in regional environmental
strategy, tracking their performance and its
environmental impact.

e  Households can assess their consumption choices
and work out the best way towards waste
minimization and eco-efficient lifestyles.

Eco-region NW - APPLICATIONS

* Strategic assessment

* Research & analysis
REAP
’ Sustainability appraisal

NW * Scenario planning
QUEST
NW NW ’ Social surveys
MAPS VISIONS
* Education & debate
REAP- REAP- ’ Benchmarking
Local . Business

’ Data management

Implications and next steps

In summary, the Eco-Region NW project has provided
a detailed evidence base to help the transformation of
the region towards a ‘factor four” reduction in overall
footprint by 2050. This can be interpreted as reducing
environmental throughput at -3% per year - while
continuing economic growth at about 2.25% per year.
This very challenging target can in principle be shared
between supply sides (production + imports) and
demand sides (consumption + exports).

To help this process, the Eco-Region NW and the One
Planet Economy Network are aiming to work on three
main fronts:

¢ Building the evidence base: improved information
for accounting, budgeting and analysis of all types
of consumption and production:

¢ Building the applications: applying this evidence
through benchmarking, appraisal, decision support
etc, to the challenge of the One Planet Economy.

¢ Building the capacity: promoting networks,
training, partnerships, forums etc, to help mobilize
the potential of public, private and civic sectors.

At present this is taking shape through a 4 year
development programme at the UK level. This will be
translated to the regional level in the NW as one of
several regional strands in the program.

v
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The state of the
region

Resource flows

The Eco-Region NW results draw on the REAP model /
database, with 3 main indicators of environmental
performance in production and consumption:

e CO2 emissions, as the largest cause of climate
change:

e  Material flow and mass balance, which can show
some of the underlying causes and effects.

e Eco-footprint, as the overall measure of global
impact.

These are each calculated in the REAP system for the
UK, and then allocated to regions by their profile of
industrial production and housedhold consumption.
Where better data exists at the regional level, then it has
been inserted.

As in the next chapter, these three indicators are
related, but each shows a different angle on the region.
As the NW increases its service sector, its direct
production impacts may reduce, even while its
consumption impacts from imported goods increase.

Most of these indicators are shown as per person per
year, e.g. CO2 / cap / yr. This enables easy comparison
with other areas with different populations. To produce
totals for the NW region, multiply the figures by the
population of the NW, i.e. 6.77 million.

So what is this “carbon
dioxide" thing? 10
tonnes per person per
year - how big is tha

Well ... imagine that the
carbon was a black sooty dust,
spread over a land area of 13
hectares - 400 times your
house & garden - like a toxic
blanket, 1/4mm thick, but
enough to mess up most
lifeforms as we know them ...

Or... If you buy those bags of
coal from filling stations, imagine
2500 of those, dumped around
the neighbourhood ...
That's how big it is

CO, emissions

CO2 emissions are the largest single cause of climate
change, and according to the government chief
scientist, a larger threat than terrorism. The cartoon
shows the scale of the average household emissions.

The chart above shows the relative scale of emissions
on the consumption side (not including exports):

¢ Home and energy at 28% of the total is the largest
category, of which the majority is for direct energy
supplies. The emission of 1.7 tonnes CO: per capita,
is the third highest of all UK regions, due to the
relative inefficiency of the housing stock.

e Transport is 18% of the total, although this the
fastest rising sector

e ’‘Consumables’ of all kinds account for 13% of the
total: food and drink at 8% of the total.

e Government (public services) and fixed capital
(buildings and industrial investment) account for
over 25%.

e Total ‘consumption” CO: emissions for the average
NW resident, (i.e. generated from the supply
chains involved in all types of personal
consumption) are 11.5 tonnes/cap, slightly lower
than the UK average.

e This is higher than the production or ‘territorial’
emissions of the NW of 10.8 tonnes/cap (i.e.
emissions within the NW boundary, which
includes production for exports).

There are many trends and projections for the future of
CO2 emissions, as in Chapter 6.
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I::02 from all consumption

NW region, allocated from consumer expenditure to production emissions
tonnes / capita / annum

Travel (2.12)

Home and Energy (3.20)
Consumables (1.46)

Services (0.83)

Fixed Capital (1.87)
Food and Drink  (0.87)

Government and Other (1.16)

Source: REAP 2006

Material flows

The material flow measure starts with ‘Regional
Material Input’ — the materials from primary industries
such as agriculture and mining, together with all
imports. The Regional Material Consumption is that
which remains to be ‘consumed” after exports. The rest
of the material flows in the accounts are basically
circulating around the economy from one sector to
another.

The balance sheet diagram above shows graphically
how more than half the input ends up as waste, and
how imports are nearly twice the exports. The NW has
a Regional Material Input at 17.5 t/cap, and Regional
Material Consumption at 6.8 t/cap — the lowest of any
UK region. 1.2 tonnes / cap of ‘energy carriers’ are used,
and the total demand for mining materials is the third
lowest in the UK at 4.9 tonnes/cap. Meanwhile, the
region has the highest throughput of chemicals of all
UK regions with 2.0 tonnes/cap, showing the
dominance of the chemical and process industries.

In terms of physical trade, the NW shows a typical
regional profile, with the bulk of flows in intra-UK
trade and much less in material exchanges with the rest
of the world. With a total of 133 million tonnes, this
shows the second highest physical exchange with other
UK regions, equally driven by imports (51%) and
exports (49%).

While the NW mainly imports quarrying materials, as
well as wood or wood products, its main exports by
tonnage are food, chemicals, pulp and paper products.
Taking into account all trade with other regions and
countries and subtracting imports from exports, the
NW turns out to be one of five net importing regions
with an import surplus of 10.2m tons.

Material flow balance, summary

NW region, tonnes / capita / annum

«capital investment

exports to overseas
(1.03)

commercial / ind waste

(1.24)

municipal waste
(0.67)

WASTE

INPUTS

OUTPUTS

Seurce: REAP 2006

Waste flows

The other side of the material flow pipeline is of course
the waste agenda, and its place on the mass balance
sheet (details in Chapter 6). There are also cross-overs
between CO2, waste and footprint — the loss of
materials can be counted off the inputs needed to
produce them, and the transport and disposal of waste
also has large effects. Any serious attempt at
sustainable consumption and production needs to
consider waste, not only at the end of the pipeline, but
where it comes from upstream, and what the
opportunities are for improving resource efficiency.

For municipal waste, the average waste stream of 11 kg
per person per week, can be assessed at an eco-
footprint of 0.9 gha / cap, (more than 15% of the total
householder footprint). The current rate of recycling
offsets this by less than 10%, due to the energy involved
in transportation and recovery. For commercial &
industrial waste, the 2003 national survey showed that
arisings in the NW totalled 8.3 million tonnes in 2003 -
4.5 mt of industrial and 3.8 mt of commercial waste.

As a whole, the material — waste balance sheet can then
be linked with the footprint:

e Primary inputs from domestic production: 35.5 mt

e Imports from overseas: 14.5 mt

e  Exports to overseas 6.9 mt

e C&l production waste; 8.4 mt:

¢ Reused & recycled production waste: 3.3 mt

e Total waste incl mining, agriculture, C&D and
municipal: 43 mt

e  Municipal waste: 4.4 mt

¢ Municipal waste recycled / re-used: 0.6 mt or 14%
of the total.

For construction and demolition waste, about half the
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Eco-footprint
NW region, global hectares / capita

Government and Other (7%) Fixed Capital (14%)

Services (7%)

Food and Drink  (21%)

Consumables (12%)

Travel (17%)
Home and Energy (22%)

Source: REAP 2006

total of 10 million tonnes per year was put to ‘beneficial
re-use’ including restoration, engineering, recycled
aggregates and other inert materials. There are also
larger volumes of agricultural and mining wastes —
these do not pass through the production system in the
same way, and so are counted separately.

Eco-footprint

The NW regional footprint can be summed up in
relation to UK averages (details in the next chapter):

e The NW region’s eco-footprint is just over the UK
average at 5.45 global hectares per person.

e This is 3 times bigger than the fair ‘earth share’ of
1.8 global hectares, i.e. if the world’s productive
land area was equally shared with the world’s
population.

The components of the footprint are shown above —
these are calculated on the ‘consumption” principle, i.e.
based on supply chains which end up at the door of the
consumer, but also including for government and fixed
capital items. There is an interesting contrast with the
CO2 account:

e ‘Home & energy’ is the largest sector jointly with
food and drink, which now includes the land-use
and eco-systems impacts of agro-food production.

e Transport is the next largest at 17% of the total.

The local picture is detailed in chapter 5, but there are
some interesting footprint results:

e Thelocal areas with the highest eco-footprint per
head are Macclesfield and Fylde: and with the
lowest, Halton and Barrow.

e Liverpool, Manchester and Blackpool each have a

So what is this “eco-
footprint” thing? And
5.4 “global hectares”
per person - how big is

Well let's see.... typical houses
& gardens are about 30 to the
hectare .... and the average
household footprint is about 13
hectares .... So each household
uses up the area of 400

that? others... That's how big it is

Or if you like, about 20
full size football pitches

eco-footprint of 200 times their actual area.

¢ Residents in the NW have the third lowest
transport footprint in the UK at 0.62 gha/cap, due
mainly to low car mileage and related expenditure
for private transport.

Regional strategy

In a large complex region, these combined measures of
CO2, material and footprint affect almost every type of
activity in the public and private sectors. In order to
home in on the issues most relevant at the regional
level, we focus here on the implications for the two
main regional strategies — spatial and economic.

Regional Spatial Strategy

Firstly, the REAP tool was used to measure the
materials and supply chains involved in the average
NW house (more detail in the urban development
chapter):

¢ Inhabited by 2.35 people, 0.4 cats and 0.3 dogs.

e Energy use of 9,127 KWh of energy, producing 5.18
tonnes of CO2: from natural gas (66%) and
electricity (24%).

e Materials of about 150 tonnes with another 137
tonnes for the foundations

e Maintenance and repair require 0.50 tonnes of
materials each year

The initial construction and materials for the average
house produces 61 tonnes of COz: if depreciation (NPV)
over 60 years is assumed at public discount rates, this
CO2 can be allocated at 1.9 tonnes a year, plus
maintenance and repair at a further 0.2 tonnes of CO2.

L@ \VAV 4
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Policy scenarios for NW housing stock

Comparison of new build & existing alternatives: data from REAP activity model

0.8

—e—exg housing -
BAU

0.7 40/.

——exg housing
to EEC
standard

0.6

05 ™~

exg housing
t0 '40%

04 4 house'

new housing
to 2005 regs

eco-footprint: gha /

0.3

—¥—new housing
to EH
excellent

0.2 4

0.1 4

2005 2010 2015 2020 2025 2030

—&—new housing
to Zed2

This can be contrasted with the operational use, where
by current standards, direct energy demand produces

an average 5.38 tonnes COz per year, or over 2.5 times

the emissions from construction and maintenance.

Today, there are roughly 2.9 million dwellings in the
NW: the Regional Spatial Strategy proposes that an
increased rate of nearly 23,000 dwellings per year
should be built. This amounts to 403,000 over the 18
year plan period, net of clearances (2003-2021). If the
same rate continued to 2050, there would be an extra
965,000 dwellings, on top of the existing stock.

On purely environmental grounds, it appears almost
impossible to meet the climate change targets for the
whole building stock, without a much increased rate of
demolition and replacement. The Oxford ‘40% house’
project proposed this for the least efficient third of the
housing stock, as the footprint cost of construction
would be more than offset by the footprint gain from
ultra-efficient houses.”> However such a wholesale
restructuring of urban areas would be quite radical by
current standards.

Regional economic strategy

As birthplaces of the industrial revolution, Manchester
and Liverpool suffered extreme levels of poverty and
pollution, followed by 50 years of decline and
restructuring. From the challenges of social exclusion,
ill-health, obsolescence and dereliction, the
‘metropolitan” core of the North West is now re-
inventing itself as a globalized hub for creative and
knowledge-based industries in the mode of the ‘new
urbanism’. The regional economy as a whole is diverse,
and catching up with the UK, but in GVA / per capita

5 Boardman et al, 2005

Industry sector growth projections
UK projections basd on central growth scenario

GVA relative growth from 2000 = 100
0

Chemicals & chemical products
160

Construction & other industry

Non-ferrous metals

© " Non-metallic minerals

Engineering & vehicles
Food, drink & tobacco

Pulp, paper, printing & publishing

40 Textiles, leather & clothing

20 L 1 1 1 J
2000 2005 2010 2015 2020
Source: DTI 2006

lags behind by about 10%, and there are structural
problems with skills, entrepreneurship and innovation.

The North West Development Agency aims to
transform the region through ‘sustainable economic
development’ into a competitive, high added value,
knowledge based inclusive economy: by promoting
productivity, clusters, skills, access to work, and
reducing regional variations.

There is a strong environmental strand in all this, in
areas such as renewable energy, environmental
technology, community-based recycling, ethical finance
and corporate responsibility. However this is not yet
enough to turn the tide of material affluence and
growth in impact — the prime example being the
gateway to the region, Manchester Airport, which
continues to double in size every 10-15 years.

The Eco-region NW ongoing research looks at the
NWDA target sectors for industrial clusters, in the light
of the current sectoral projections above. For the
average sector, a 10-20% reduction in footprint is
feasible, just by improved management: 35% reduction
is possible through best practice in sectors such as
paper, printing, chemicals and pharmaceuticals: and
50% reduction is possible, through integrated supply
chain management coupled with strategic procurement.

Regional policy options

The angle which is relevant here is that of developing
and comparing policy options. Policy options are
needed in order to identify the possibilities, and
compare the impacts of alternative choices. As far as
the Eco-region NW and REAP tools are concerned,
these can be described in 4 basic types:

mwwvw
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Policy options, scenarios & model settings

What are the
effects of an
ageing
population?

What are the
effects of high-
tech/ ICT
development?

What if
industry uses
local
suppliers?

What

power

if the:

region's

came

from

What if cars
and fridges
lasted for 25
years?

Eco-footprint trends

BAU projections for NW: source DTI 2006: DfT 2003

renewables? 9 m Government and
g J Other
Population Economic growth Resource Infrastructure / Consumption & D o Fixed Capital
& change productivity supply side lifestyles o 79
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e Economic growth and structural change in both and socially responsible industries, more
production and consumption compatible with ‘one-planet living’.
e Environmental / resource efficiency in production
by industrial sectors
e Supply-side / infrastructure options for housing, 1
energy, transport, waste management etc T re n d S & Sce n a r I OS
¢ Demand-side management for energy, transport,
water etc . . . .
Which way is the region now heading? For some
This underlying theme of resource efficiency or sectors there is much detail, while for others there are
resource productivity has many angles — output per only outline estimates — generally based on climate
investment, per employee, or per tonne of waste or emissions projections, with adjustments to eco-
emissions. The policy options which influence these, footprint. This is a small start on a much more detailed
will be a combination of the financial, regulatory research program:
power, market development, or technology innovation. Food and drink: 1.1% th based thi
It is fair to say that the regional bodies have only an * Uc;? art1 o .th & ° BrOWth, base or:'grovxfz o
indirect leverage on most of these factors, as yet. . sector grow . energy. use: proportion o .
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regulation, market signals, the social economy, or estimates ( ) o o
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win’ combination of more and better public transport, grow mb?lr rlax11:; 0 I based thi
coupled with reducing overall travel demand through * U(I)<nsurtna o8 ’;h ztgrowt s basec.on gll(.)w fm
green travel plans. The Eco-region NW and the REAP - Seclor gTOWH & energy use: proportion ot
tool can help to analyse a range of policy options: imports: growth in international trade: growth in
air freight: growth in land utilization and
e Housing: further growth in construction and degra.ldatlon. .
household energy use — or — more rehabilitation . Services: 0.65% growth, based on DTI estimates of
coupled with sustainable neighbourhoods? services related construction, & energy demand.
1 1 . 0,
e Transport: further growth in traffic — or — lower * F1>.<ed Capltz.il. 0.65% growth, based 0.n _DTI
impact modes and better integration? estimates of infrastructure related activity.
e Energy, water, waste etc: more power stations, . Gtc?vertnment & other: 0.3% growth, based on DTI
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managing demand. Total ‘busi I trend ner the ab
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Footprint scenarios

Stabilization of eco-footprint

Example of South East Plan: source: SEERA 2005
Get rich while you can !l ’
(by the way we'll need 8 planets)
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60% change from 2010 — 2050.

This contrasts with the Factor Four target. If this is
taken for the period 2010 — 2050, i.e. allowing for policy
lead in time, then the required rate of reduction is
approx -3.4% year on year.

Footprint scenarios

In this study we take a deliberately simple approach to
scenarios, and focus on 2 main variations out of 5
possibilities — the main trend and the main target. Each
one is expressed in terms of the main One Planet
Economy targets. The ‘F” word refers to the factor of
reduction in eco-footprint by the horizon of 2050. The
full range includes:

e F-0 - A ‘high-growth’ scenario can be characterized
generally as unrestricted economic growth,
material consumption and environmental pressure.

e F-1-existing trends, at about 1% per year as above.
F-2 — eco-footprint reduced by 50% in a
‘dysfunction’ scenario: a topical variation which
assumes that most things which can go wrong do
so, and that the eco-footprint is reduced for all the
wrong reasons - environmental degradation and
catastrophe: economic stagnation: political conflict:
technological hazards: and social exclusion.

e  F-4 - eco-footprint reduced by 75%. This
‘sustainable development’ scenario sees quality of
life and social welfare rising, while environmental
pressure reduces. There could be several variations
on this: one being a ‘F-4 technology’ scenario
where technological improvements reduce
environmental pressures: another being a ‘F-4
community’ scenario, the result of political,
economic, social and cultural change.

e F-10 — eco-footprint reduced by 90%. Going even

Maybe there's a win-win solution
(Only one planet needed !l)

Savings from policies
on energy, construction
etc: lead in from 2005-

2010

RRALTT

Savirigss irpm enérgy;es...
construction e'tC“mt,aIIed
up to more than 0.025+...,
gha/cap per year

2006 2016

further, a “deep green’ scenario would envision a
future of ecological protection as a top priority. It
is useful to establish an alternative option beyond
that of the SD scenario, so that the SD may appear

as moderate and sensible.

Regional stabilization

These and many more possible scenarios serve a
particular purpose — to link long term goals and targets
to action in the present day. For instance, the South East
England Regional Assembly proposed for

investigation:

POLICY CC3: RESOURCE USE

Ower the Plan period, per capita use of natural
resources will stabilise and begin to reduce,
supported by increased efficiency of resource use in
new development, the adaption of existing
development, the extensive use of sustainable
construction techniques and corresponding changes
in public behavior...with an aim to stabilize the
South East ecological footprint by 2010.°

The graph shows the calculation of this stabilization
target — a matter of bending curves with lead in times
for different parts of the regional machine.

Generally, there is much active thinking on the
meaning of sustainable regional development. The eco-
footprint concept then raises both technical issues on
how to measure this, and the broader goals and
aspirations. It would be too optimistic to predict that
regional bodies can lead the way single-handed
towards a One Planet Economy, but there may be much
more scope than seen yet.

6 SEERA 2005
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Methods & tools

The Eco-region NW results were produced with a view
to developing new methods and tools, both technical
and interactive. First among these is the REAP
modeling tool: there are other technical tools in use
around the UK, such as the REEIO model. There is also
a wider set of interactive tools at various stages of
development.

Methodology

Just the goals of the One Planet Economy are beyond
conventional economic growth, conventional analysis
and modelling can only go some of the way towards
the solutions. The Eco-Region NW analysis involved 5
steps, some of which are ongoing:

e Development of the mass balance framework and
its application to regional policy issues.

e Review of each key sector in terms of trends,
projections and scenarios, for technology, markets,
infrastructure etc.

e Development of the ‘resource flow framework” and
institutional agenda for the likely effects of a move
towards a One Planet Economy.

e Development of the REAP toolkit, covering 69
types of consumption and 123 sectors of
production.

e Development of further applications in

Social & Overseas Interna i " -
N . :| Producti § | Distribut f§ | Consum
environmen produc tional i B R
" H i on ion ption
tal change tion £ | transport jji

Integrated impact assessment of resource flows

“the resourceful artichoke”

Waste &
pollution

Exported
)

) )

Material fiows

5 E E

%, 1. Internal (territorial) impacts

2. External (transport) impacts

3. Embodied impacts

construction appraisal: business benchmarking;:
and policy appraisal.

The Eco-Region NW is very much part of the mass
balance ‘family” of projects, mainly sponsored by
Biffaward. In particular it aims to be a detailed
demonstration of the Ecological Budget UK and the
One Planet Economy Network program: it also has
links with the other regional applications in the North
East and West Midlands. The Eco-region NW also
draws from the ‘Rocks to Rubble’ project on mineral
resources: the Taking Stock project in the South East:
and particularly the City-Region 2020 project and
publication.’

Integrated impact assessment

At present, UK / regional climate emissions (mainly
CO2) accounts are drawn up as per the Kyoto
convention, in terms of direct emissions within that
region, or directly allocated emissions such as grid
electricity. The problem with this method is that it may
hide more than it shows — for instance if our region
shuts down its steel mills and imports its steel from
overseas, this shows an improvement, while in reality it
can be the opposite. Hence the logic in the “‘consumer
responsibility” approach as followed by the eco-
footprint analysis (EFA) method.

The REAP system of accounting opens up the
possibility of a more meaningful and comprehensive
analysis of global impacts from both production and
consumption. The different layers of this can be seen in
the diagram above:

7 Ravetz 2000
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KEY

Material flow analysis framework
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Imports & emissions

The ‘internal” emissions accounts at present
include only emissions from energy conversion
within the regional borders.

‘Indirect’ emissions are put through the input-
output model in order to track upstream effects: for
instance, office activity can be 10 times more
carbon intensive than its direct effects would show.
e An ‘extended’ account includes for aviation and
international shipping, which are the fastest
growing emissions sources.

An ‘embodied’ account tracks the goods and
products, produced overseas and consumed in the
region. This is the logic of the full ‘consumption’
based approach of the EFA.

An ‘induced’ account aims to measure the ultimate
environmental and social damage, in terms of
deforestation, desertification etc. These effects are
often more uncertain and more indirect, but no less
important. The EFA has the potential to reflect this
more global view, even though its calculations are
more complex.

Material flow analysis

A Material Flow Analysis (MFA) looks at the material
inputs to a region, in terms of raw materials and
products, and at outputs in terms of waste and
emissions, plus any changes in stocks. It can also look
at ‘hidden’ material flows including ores and wastes
from extraction or harvesting, energy used for
extracting, transporting and producing materials: and
greenhouse gas emissions from energy use. The data
can be arranged by types of consumer needs, or types
of economic production sectors. It generates some key
indicators:

Direct Material Consumption (DMC): the total

Sectoral mass balance accounts

Indirect
capital
investment

. Imports
Domestic i) Household h(')':g;gl d Exports to
production + CVEEEES demand demand overseas
Imports Governme Indirect Exports to
from other G G governme other
regions nt demand regions

Capital
investment |

amount of materials directly used in the regional
economy and consumed, i.e. excluding exports.
Total Material Consumption (TMC): the total
material use associated with regional consumption,
including DMC together with the indirect or
‘hidden’ material flows generated by that flow.

There is a risk of double counting when adding up all
the material inputs to each industrial sector. The DMC
can be calculated from the primary inputs from nature
(i.e. from agriculture, forestry, fishing and mining),
plus all imports from overseas. While the data has
many gaps, there is enough to at least provide an
outline model of the UK and regional economy in
material flow terms, as shown above.

The framework is organized in a 5 stage process,
corresponding roughly to the primary, secondary,
tertiary, demand and ‘externalities’ classification of
economic sectors.

Various kinds of waste streams are shown in green
by the shaded boxes on the right hand side, coming
off each of the stages.

Various inputs of energy and transport are shown
in yellow at each of the 5 stages.

The “products in use’ circle shows the effect of
infrastructure such as vehicles or buildings.
Resource productivity, i.e the useful outputs per
unit of input, can be measured at each stage of the
production chain, in the context of the mapping
above.

Sectoral mass balance

The MFA principle can then be used to generate mass
balance equations for each sector or supply chain, on
the basis that matter is neither created or destroyed.
The full tables of mass balances by 123 sectors in the

.I"‘I\/\I
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REAP toolkit interface
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NW economy are available on the website. These are
organized on a supply-demand principle, as in the
diagram above. This shows the regional production
plus imports: which equals the direct demand, indirect
demand, exports and waste components.

The REAP toolkit

The ‘Resource & Energy Analysis Program’ is a
database and modeling system which shows the total
impacts of the throughput of materials and energy in
the economy.

It calculates this for 123 sectors of production by
industry, and 68 types of consumption by households
and government, at local and regional level. It focuses
on 3 main indicators of environmental performance in
production and consumption:

e CO:emissions, as the largest cause of climate
change, together with energy flows as the main
cause of CO:z emissions.

e Material flow and mass balance: although the
heaviest materials are often the least damaging,
this analysis underlies the regional ‘metabolism’
and helps to locate hidden impacts.

e  Eco-footprint, as the overall measure of global
impact.

These are each calculated in the REAP system for the
UK, and then allocated to regions by their profile of
production and consumption.

REAP — Resource & Energy Analysis Program

Policy Chart Scenario Update
filters functions functions functions
Imports Exports

Materials & ‘ J Waste &

= . . =3

e

The REAP system provides several unique features

over and above other available tools in the UK:8

e Analysis of inter-dependencies between sectors
and supply chains, via physical input-output tables
and database for the UK regions.

e  Analysis of total impacts of consumption to meet
final demand, through a detailed model of
international trade and UK imports.

e Analysis of material flow at regional and local
authority level; the local level is calculated through
applying physical throughput to household
expenditure data and then to the local area Acorn
classification.

The REAP system was produced in a partnership led
by SEI-York with CURE and WWE-UK. It is now
available in Version 1.0, but development is continuing,
on scenario modeling, sectoral applications, appraisal
packages and business toolkits. For further details see

Www.reap.sei.se

The REEIO tool

The REEIO (Regional Environment-Economy Input-
Output) model provides a detailed analysis of regional
strategy, with links to other technical models and
databases. The REEIO is based on a detailed
econometric input-output model of each region, based
on the ‘Local Economy Forecasting Model” (Lewney
2001: Brettell 2003).

This uses a 50 sector economic classification aggregated
up from the 123 national SIC classification, and the

labour market is shown in six types of employment and
25 types of occupation. The REEIO then links economic

8 Details on www.ecologicalbudget.org.uk
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Eco-region NW - RELATED TOOLS
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and employment changes with key environmental and
resource pressures:

e  Waste sector: household, industrial / commercial,
construction, agriculture etc:

e Energy sector: demand from households, transport,
industrial / commercial activity: supply is by 13
sectors and 6 fuels.

e Air emissions: including greenhouse gases, SOx,
NOx, VOCs, PM etc:

e  Water demand, etc

The user inputs are arranged in a series of ‘what-if’
scenario assumptions, from overall population trends
to the details of waste or energy management. These
are generally arranged as policy inputs or technological
change, but short term interventions, projects and
shocks can also be simulated.

One of the main components is the ‘Linking-Up” study,
which looks in detail at the policy applications of the
model, in terms of future studies, strategic planning,
evaluation / appraisal, and policy training.®

Other tools

The REAP toolkit itself is continuously under
development, and is surrounded with a large set of
R&D type workbooks and datasets. Some of these are
from the ISCAM (Integrated sustainable cities
assessment method) (Ravetz, 2000). There are many
others with applications to sectors such as construction,
education, waste management, transport and so on. A
portfolio of datasets and workbooks is available on the
WWW.eco-Tegion.org

9 CURE 2003

The INSURE model is a system dynamics approach
under development by CURE and others, in a FP6
project funded by the European Commission, as on
www.insure-project.net. It aims to combine two parallel

strands:

e A’system model’ which uses Eurostat data on
economy, population, infrastructure, sectoral
change and spatial development, for any NUTS 4
region in the EU.

e A’system mapping’ method which involves users
in a process of exploring the chains of cause and
effect in policy issues, most of which cannot be
modeled by numerical means.

The NW region version of the INSURE model is
anticipated in late 2006.

Meanwhile the GRIP (Greenhouse gas Regional
Inventory Project) is an initiative set up by the Tyndall
Centre and the Environment Agency. The project has
provided a clear, consistent and transparent
methodology for calculating emissions on the sub-
national scale. This GRIP approach is easily repeatable,
timely in its approach and it utilises readily available
data sets. The heart of the project is the scenario tool,
which shows the relative impacts upon emissions of
demand changes and fuel switches, regionally and
nationally. http://www.grip.org.uk

Data sources & workbooks

It should be stressed that all the data shown in the Eco-
region NW, and more generally in the REAP model, is
derived by statistical calculation. Hence it is subject to
the uncertainties of original surveys, classification

v
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problems etc.

The REAP tool and its database is built almost entirely
on government and industry standard datasets. These
include the ONS blue book, Family Expenditure
Survey, COICOP consumption data, ACORN social
group analysis, and PRODCOM trade data. However it
allows for users to insert more up to data local
information where this is available.

The scenario and activity model data then extends this
by drawing on government departments, industry
bodies, European Environment Agency etc. It draws
also on the ISCAM scenario model, the REEIO
projections for regional growth, Environment Agency
waste assessments etc.

It is intended to update the core datasets and national /
regional accounts in the REAP model on a biennial
basis. It is also intended to publish a Ecological Budget
for the UK annually from 2007, and this will also
contain a breakdown for regions including the NW.

One of the main outputs of the Eco-region NW is a
series of technical datasets, available in Excel
workbooks on the website. With more details in the
Appendix, these include:

e Core MFA datasets for the NW region

e Local REAP data for 44 local authority areas

e  Municipal waste & footprint calculation

e Commercial & industrial waste by 123 sectors

e  Activity sector accounts for key supply chains

e  Pilot resource productivity benchmark scheme

So who do
you think we

should give the
contract to 7

Actually I'm
not sure if
I really trust
gither of them

NW Quest

The theme of sustainable development needs us to look
into the future, to see the longer term effects of present
day actions. It also needs us to understand better the
present, and the tangled web of causes and effects in a
complex society which needs to live in harmony with
its environment.

The NW Quest module helps to throw light on this.
This is a kind of ‘time traveller’ or ‘sim-region’ package
which helps users to design and create maps of the
future of their region. It aims to show the effects of
personal choices and policy decisions directly —
whether for houses, cars, diets or lifestyles in general.
The NW Quest concept works best at the regional level
—not so large as a nation, yet large enough to show the
support systems of energy, water and landuse. The
current version is a prototype, to show what is possible
for the next stage, for other regions, or for other sectors.
It also aims to be a platform on which material can be
accumulated as it becomes available.

It covers 6 key themes — cities, communications,
economy, society, resources and environment. It covers
a time period of about 40 years, from ‘now” (roughly) to
2050. The software builds in the values and priorities
of users, and offers a set of detailed choices for lifestyles
or policies. It then provides the feedback and
‘consequences’ of these choices, on a series of maps of
the NW region.

At the heart of the software is a detailed model of the
urban development process, with its implications for
environmental, social and economic issues. The
concept also draws from other regional projects such as:

L@ \VAV 4
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NW Quest - how to use it Urhan Dovstopment | Housing Lacation T op 10 e
2 Exigting Trende O Suburban lvll ® Exinting Aclions
@ Haghts Density ® Uban )| = stranger actians
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h Irvesting Wisaty £ / \ Graater Accass
; \ Planet Care PA—~/ Liveakie
2. Watch the Zx X 3. Click on M]
sustainability indicators for more
summary change detail, with maps Oreatar Wobity Smart Sl
& graphs i
e ’Integrated Sustainable Cities Assessment Method’, organizations, and vulnerability to outside threats or
developed by CURE with funding from the ESRC: internal tensions. Details of the data sources,
e 'Visions NW’ scenario project led by CURE for the calculation methods and software compilation are in
EU: the documents on the website
e ‘Timetracker’ projects, as led by Sustainability
North West.

Applications

The software does not attempt to ‘predict’ or ‘forecast’
the future of the region — this is simply not feasible by
computer or any other means. It does aim to provide
useful feedback on the question of “what if’, and to
explore the possibilities in conjunction with debates,
discussions, stories, maps, images etc.

These are interesting times for interactive sustainability
tools. On the political side, there is the new city-
regional agenda, public participation and interactive
techniques for planning, surveys, visioning etc. On the
research side, there are new concepts of integrated
assessment and systems modelling. On the technical

This is a much simplified version of the phase 1 model side, the advances in web technology and digital

(available on CD by request to CURE). This enables a databasing over the last decade now open up new
possibilities. In response to this the NW Quest has been

complete range of scenarios to be pre-calculated, and
designed for a variety of users:

selected scenarios are then called up from the server by

the unique combination of user choices. ) o
e  Public users: open access to themes, priorities and

possibilities

e Policy users: generating a broad picture of the
future of the region.

¢ Technical users: focusing on the analysis of urban
development.

At the heart of the NW Quest is an urban development
model: this estimates the movement of population
around, in and out of the region in response to user
inputs. It works by assessing what will cause people to
want to move from where they live at the moment
(push factors) and where they would most like to be
living in the future (pull factors). The environmental
implications of these choices are then calculated in a ) )
simplified version of the REAP — ISCAM worksheets, inputs on different levels:
for the scenario range.

Educational users may access any of these, depending
on skills and interests. The system also works with user

e Values & priorities: underlying social and cultural
factors

¢ Lifestyle choices: where personal and social
preferences are highlighted

e DPolicy issues such as land-use planning: either as
what should happen, or what is likely to happen

The ‘eco-investment’ chart is based on the One Planet
Economy Network research from the Ecological Budget
UK. The key theme for the economic transformation is
eco-taxation and eco-investment in clean technology,
sustainable infrastructure etc. However the implication
is that there is not necessarily a ‘free lunch’ — while the
economic win-win case can be argued about, there are
knock on effects on social change, on disruption of

One of the most interesting features is that different
user inputs can be contradictory — many people will
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input wants, needs, hopes, and fears, which all appear
to be in conflict. This is simply a reflection of the
complexity of society and the human psyche. A portion
of such complexity can be represented by the software,
which deliberately contains different levels of input and
feedback. The best application is therefore in an
interactive workshop forum setting, where users can
debate and bounce off each other. Such workshops can
be focused either -

e visioning mode, i.e. exploring future possibilities
e action mode, i.e. working backwards from desired
or undesirable futures to present day actions.

Where an interactive workshop is not possible, the
individual user on the web can explore, contemplate,
dig out further information, follow the links, and so on.
For web users, an interactive feedback system is in
preparation. This will enable automatic logging of user
choices for further analysis.

Lifestyle NW

This prototype tool, came up in response to the carbon
or footprint calculators now available, such as —
www.earthday.org/Footprint

These calculators are fine as a measure of what goes on
now. However, the Eco-region NW was also interested
in the question of where lifestyles and their footprints
might be heading in the future. So the Lifestyle NW
module takes a more psycho-cultural angle. It uses
simple visualizations to try to get under the skin, to
explore the underlying values in what people want,
and the implications of what they might get.

a

!
NOW THE THI msou'r\n.l \
\URLUES, IS, E E:,nht“-‘a |
: q.or SONE

Background: what do people want

The question of “what people want’ is of course not so
simple — there are issues of psychology, cultures,
education, work, families, communities etc. In a
contrast to the economic view, the recent focus on
‘happiness’ shows that despite more and more ‘stuff’
we are no better off than 30 years ago. This depends in
turn on how you measure happiness.!®

In this case we took the very simplistic approach of the
footprint scenario series. In reality people see the
footprint issue in different ways, for different reasons:

¢ A small minority of people actively change their
lives for environmental goals. These are the ‘inner-
directed’.

¢ A majority of people say they would like to protect
the planet, but are unsure what to do, or feel it
makes little difference, or unwilling to look stupid,
or just have other things on the mind.

The implication is that lifestyle change, for anyone but
the small minority, is likely to come through identity-
forming, brand making, celebrity endorsement, reality
media, and other cultural wave making. If for instance
people are moved by the idea that “their’ city is going to
be the coolest, greenest city, then they might do things
which otherwise stay in the background. This is the

approach of www.manchesterismyplanet.com

10 Layard, 2005
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MARKET RULES

The whole nature of
consumption is being re-thought.
Previgusly it was a matter of
taking objects from shops to
houses, Now it is more about
experiences and feelings. On the
ground this generates a bigger
chain of events, which involves
temparary housing, mobile
workspaces, networked leisure /
education spaces, Far from
reducing the material
requirement and energy impact,
this trend seems to vastly
increase it.

High Growth - 500N

SF Times, 31st December 2010

WHERE DO WE PUT ALL
THIS STUFF?

Consumers want to carry on
buying maore, but are fast
running out of room to store
all the stuff in their houses.
The answer - Easy-Homes —
iz now launched by an
international consortium of
retailers and leisure
companies. This allows
customers to lease 3 slotin
an IKEA type warehouse,

furnish it with their dreams,
invite their friends around,
and stay the weekend, Al

2 services are laid on by
Romanian migrants and all the
furniture is recycled the
followi k, The

Home  Scenarios Generations Pl

scenario material on the website is based
on the NW regional experiences of the EU project
“Visions for a Sustainable Europe’ -
www.sed.manchester.ac.uk/research/cure/projects/com
pleted/visionsNW

So the agenda for interactive tools like this, is to link the
footprint analysis with a more personal kind of angle.
At this stage the NW Life Quiz is an early crude
prototype. It may develop into a more sophisticated
‘semantic web’ system, combining the best of e-bay,
sim-city, genealogy sites, ebo and other virtual
communities.

They are also drawn from the UK ‘Environmental
Futures’ Foresight scenarios: www.foresight.gov.uk

These scenarios might appear quite extreme, and some
of them are. But the scale of the gap between the F-1
business as usual, and the F-4 One Planet Economy

Scenario methods

A ’scenario’ is a structured description of possible
future conditions and trends. The development of
scenarios in ‘sets’ is a way of mapping out future

goals is too large for conventional thinking. Such
scenarios are not to be taken literally, but rather as
devices for stimulating thinking and debate.

trends, risks, opportunities and alternatives. Scenarios
can show either what appears to be probable, what
might be preferable, or other possibilities which might
just be plausible.

Often the process of scenario development can be a
catalyst for enhancing strategic intelligence and
organizational capacity, and can be at least as
important as the scenario product itself. This process
can work best if it goes beyond the ‘technocrat’ world,
i.e. if it looks at underlying trends, subliminal signals,
hidden causes etc. The 2" cartoon above shows how
scenarios can play different roles at the same time —

e Stories about the future

e  Models, which look at the technical side

e Images, which can tell more than stories

e Visions, which can illuminate hopes and fears.

NW Visions futures software does not attempt to
‘predict’ or ‘forecast’ the future of the region - this is
simply not feasible by computer or any other means. It
does aim to show ‘what if’, in conjunction with debates,
discussions, stories, maps, images etc. The interactive
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Local agendas

In contrast to the big-picture view of the region, here
we look at the local perspective and the lifestyle choices
of local people.

Users can download a spreadsheet file with the REAP
footprint / carbon data on any one of the 44 local
authority areas in the NW, at
http://www.sei.se/reap/local

This section shows an overview of the NW counties
and districts within them, and the consumption items
which make up the footprint.

Mapping the footprint

The REAP model has produced for the first time the
eco-footprint and CO: due to consumption of residents,

of every local authority area in the NW region and the
UK.

As in other regions, there are distinct variations across
the North West. The map here shows this quite clearly,
as quite similar to the map of wealth and poverty
across the region (shown in the NW Quest module).
The local areas with the largest eco-footprint
(Macclesfield and Fylde) have a footprint 14% larger
than the areas with the smallest (Halton and Barrow).
We can see pockets in East Lancashire and a more
remote area of relative poverty in the north part of
Cumbria.

Total ecological footprint
North West region by NUTS4 District, global hectares / capita, incl. aviation

4.75-4.99 .
s00-524 [
525-549 | |
5.50-5.74 |_|
575-5.99 [

_1

b

Carlisle

Allerdale

South Lakeland

Blackburn
with Darwen

South Ribole:
west Lancash

5t Helen:

Liverpool

Warring
Hazlta
Ellesmere Port & Neston:

This data is generated from the REAP modelling
method. This uses the ACORN consumer classification
system, as shown overleaf, to profile the consumption
patterns of different groups in each local area. This is
then matched to the population profile of each area, to
produce a first base estimate of the footprint. As and
where there are better data at the local level these can
be inserted into the calculation.

Affluence & footprint

There are, however, interesting differences between the
footprint and the income levels: the chart over the page
shows how many local areas are not on the trend line.
This is a result of different types of consumption from
different social groups.

For instance, the same £ unit of expenditure may be
used for overseas holidays with a high footprint, or for
more value added services which have a much lower
footprint. The Factor Four scenarios as in the previous
chapter show how more extreme combinations of
lifestyle choices can add up, but for an average
population of an area the differences are smaller.

L@ \VAV 4
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Average footprint by social group

data from ACORN & FES as calculated by SEI

Unclassified

Muiti-Ethnic Areas, High Unemployment, Overcronding
Muiti-Ethnic Estates, Severe Unemploymert, Lone Parents
Multi-Ethnic Areas, Large Families, Overcronding

Council Fats, Greatest Hardship, Many Lone Parents
Council Areas, Hgh Unemployment, Lone Parents
Council Rats, Very Hgh Unemployment, Singles

Courxil Flats, Elderly People, Health Problems

Estates with High Unemployment

Council Areas, Residents with Health Problems

Low Rise Council Housing, Less Well-Off Famillies
Muitti-Occupied Terraces, Multi-Ethnic Areas

Courcil Areas, Young Farilies, Many Lone Parents
Council Areas, Young Families, Some New Home Owners
Better-Off Council Areas, New Home Owners

Council Areas, Older People, Health Problems

Home Owners, Small Gouncil Flats, Single Pensioners
Muiti-Ethnic Areas, White Collar Workers
Muti-Occupied Town Centres, Mixed Occupations
Home Owning Multi-Ethnic Areas, Young Families
Low Rise Estates, Older Workers, New Home Onners
Meture Home Owning Areas, Skilled Workers

Courcil Areas, Some New Home Onners

Home Owning Areas with Skilled Workers

Home Oners in Older Propetties, Younger Workers
Established Home Owning Areas, Skilled Workers
Home Owning Areas, Council Tenants, Retired People
Established Home Oaning Areas

Rural Areas, Mixed Occupations

Mature Established Home Owning Areas

Comerted Flats and Bedsits, Single People

Partially Gentrified Multi-Ethnic Areas

Affiuent Gity Centre Areas, Tenements and Flats
Academic Centres, Students and Young Professionals
Prosperous Enclaves, Hghly Qualified Executives
Gentrified Muiti-Ethnic Areas

Apartments, Young Professional Singles and Couples
Fumished Flats and Bedsits, Younger Single People
Fats and Mortgages, Singles and Young Working Couples
Well-Off Town and Gity Areas

Families with Mortgages, Younger Children

Home Owning Family Areas, Older Children

Home Owning Family Areas

Transient Workforces, Living at their Place of Work
Affluent Working Couples with Mortgages, New Homes
Affluent Working Families with Mortgages

Privete Fats, Elderly People

Home Owning Areas, Well-Off Older Residents
Holiday Retreats, Older People, Home-Based Workers
Agricuitural Villages, Home-Based Workers

Mature Well-Off Suburbs

Affluent Suburbs, Older Families

Mature Affluent Home Owning Areas
Villages with Wealthy Commters

Wealthy Suburbs, Large Detached Houses

EF (gha/ca

7.0

The chart here is a very topical
analysis of social groups in the
ACORN system, and their eco-
footprints. It is calculated by the
application of family expenditure
data by social groups, to the
consumption impact factors in
the REAP modeling system.

This could be at the start of a
whole research program on the
components of lifestyle footprint,
on the theme of sustainable
consumption. In terms of the
Eco-region NW, such
components would include:

e  Family / household size

e Dwelling size and energy
efficiency

e Transport and holiday
choices

e Food and drink choices

e Disposable income and
purchases of consumables.

Some of these components are
more fixed and a matter for
public policy: some are more
volatile and subject to fashion,
new technology.
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Local eco-footprint: Cumbria

Local eco-footprint: Lancashire
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Here we look briefly at the sub-regions of the NW —
Cumbria, Lancashire, Merseyside, Greater Manchester
and Cheshire.

These ‘county’ structures are now being reconsidered,
in the light of the current ‘city-region” agenda. For the
eco-efficiency agenda, the city-region has great
potential for integrating many supply systems —
transport, energy, local food and so on.! In reality,
there are many layers to the definition of a city-region,
and as yet there is no single solution emerging.

Cumbria

Cumbria is relatively remote to the rest of the NW. It
has experienced massive change in its industrial areas:
many rural areas are also undergoing a hollowing out
of the agricultural economy, and an influx of more
urbanist type employment. Much of this is tied to the
tourist activity, where the accounts produced here do
not show adequately the effects of visitor flows.

The districts of Eden and South Lakeland are relatively
high, while Barrow has the dubious honour of having
the 2nd lowest footprint in the region.

The eco-efficiency priorities for Cumbria include:

e ‘green tourism’, particularly with access by public
transport:

e revitalizing the agricultural economy

11 Ravetz 2000

Lancashire is a large and diverse county. There are
pockets of concentrated expertise and high-tech
activity, and larger areas of comfortable commuter
homes: agriculture ranges from intensive horticulture
to upland sheep farming.

Fylde is the district with the highest footprint, followed
by Ribble Valley. The lowest are in the East Lancashire
corridor of Hyndburn, Burnley and Pendle.

The topical ‘city-region’ theme is needed as much here
as anywhere. For the eco-efficiency theme, the city-
region would focus on:

e  Public transport systems for low-impact links
between the 5 towns

¢ Upgrading or replacement of much sub-standard
housing, with some of the worst conditions in the
region.

Merseyside

The historic problems and potential of Merseyside are
well known. The de-industrialization, the loss of
international shipping, and the rivalry with Manchester
for core functions have compounded with low
entrepreneurship and low quality housing.

Again this county shows massive contrasts, between
the relative wealth of Sefton and the relative poverty of

Knowsley and the Wirral.

The eco-efficiency agenda for Merseyside would focus

L@ \VAV 4
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Local eco-footprint: Merseyside

I average
footprint:
gha/cap

—e—average
income £ /|
week /
cap

on the urbanized city-region:

e  Offshore renewable generation, now forthcoming

e  Public transport

e Urban food systems

e Revitalization of urban services in order to stem the
outward migration for better education, housing
etc.

e  Revitalization of urban communities, as a
counterpart to private consumption of goods and
mobility.

Greater Manchester

In the larger conurbation of Greater Manchester, there
is a complex arrangement of international functions
overlaid on local neighborhoods. As with Merseyside
there has been rapid economic restructuring,
particularly in the more traditional industrial parts of
the city-region, but the economy and physical fabric has
on the whole survived better.

The chart shows the division between the relative
affluence of Stockport and Trafford, and the relative
downbeat of the northern and eastern districts.
Manchester itself shows up as middle of the road,
containing affluence and deprivation side by side.

Again, the eco-efficiency agenda would show a more
urban and peri-urban agenda:

e Upgrading of large areas of inefficient housing

e  Shift from car travel (often very slow) to faster
bicycle and public transport modes.

e Again, the revitalization of urban communities, as
a counterpart to private consumption of goods and
mobility.

Local eco-footprint: Greater Manchester
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Cheshire

The "home county’ of the NW is noted for its fine
agricultural landscapes and historic towns. It also
contains some of the largest industrial complexes in the
country. (The districts shown here include the county
plus the Unitary Authorities of Halton and
Warrington). Cheshire has a special significance for the
region, being the most attractive for high-tech and
knowledge based industries, although this does not
necessarily fit with planning objectives.

Half of Cheshire contains the districts with the highest
income and highest eco-footprint in the region
(Macclesfield being the highest). It also contains one of
the most deprived with the lowest footprint — Halton.

The eco-efficiency agenda has a serious challenge here,
in a county with high affluence, large commuting
flows, two motorways and two major airports on its
doorstep. Possibly the most significant way to go,
would be in advanced ICT to replace some of the large
volumes of car travel with teleworking and virtual
offices wherever possible.

v
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[202 from household consumption

NW region, allocated from diture to producti
tonnes / capita
Total (3.21)
Rentz| (0.2)
3.0 Maintenance & repair (0.14)
a5
Electricity (1.13) Total (2.12)
2.0 Personal transport (0.24)
Purchase of vehicles
(0.32)
15 Total (1.44)
books & (0.07
Total (0.87) ROy c (0.07)
Non-alcoholic beverages Durables for recreation (0.11)
1.0 Clothing & footwsar (0.13)

)
Acoh (0.05, 6 (174) < (0.13)
Recreational items (0.15)
05 Private transport urnishings (0.15)
{0.91) pliances (0.21)
Personal effects (0.27)
0.0
Food &Drink  Home & Energy  Transport Goods

Source: REAP 2006

—-
(= e N I - -y =1

Eco-footprint per £ expenditure, by type of household consumption
global hectares / capita for average household in the NW region,

footprint / £ expenditure total footprint

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Electricity, gas and other fuels
Househald appliances

Food

Private transport aperation
Catering services
Non-aleoholic beverages
Transport services

Social protection

Audio-visual & IT

Tools & equipment
Newspapers, books & stationery
Purchase of vehicles

Medical products etc

Water supply & services

Postal Services

Imputed rentals for housing
Foatwear

Telephone & telefax services
Clothing

Telephone & telefax equipment

Source: REAP 2006

Lifestyle choices

Possibly the most topical question in all this is where to
find “‘win-win” solutions — combining quality of life, a
strong regional economy and a reduced eco-footprint.
For instance, to reduce fuel poverty but improve energy
efficiency: to improve access to services but reduce the
need to travel: and to minimise the creation of waste in
economy but increase competitiveness, are some of
these.

At another level, sustainable consumption policies need
to be closely targeted on the needs and desires of social
groups, cultures and households (SDC, 2004).
Components of a modern lifestyle which are potential
targets include food and drink, consumables and
appliances, domestic energy, holidays and personal
travel. Some, such as food demonstrate a lower
variation in consumption levels than others: the
differences between high cost and low cost diets are not
as simple as high or low footprint. However the links
between consumption and impact are significant on the
regional and national scale. For instance the average
North West household consumes 10% more meat and
20% less fresh fruit than the UK average, and has the
highest rate of smoking in the UK. There could be some
causal link with health impacts, where the North West
average life expectancy is 5 years less than the UK
average.

The item with the most variation, and the most rapid
growth trend, is air travel and foreign holidays. As with
many other consumption items, any restrictions on air
travel demand or supply are not really on the agenda of
local or regional policy.

Ultimately, no single ACORN social type as yet
demonstrates all the components of a sustainable
lifestyle. This reflects the general picture at national,
regional and local levels. It is possible to construct an
ideal model, but the changes that are required to make
the ‘model sustainable consumer” a reality are
significant. For the moment particular components of a
sustainable lifestyle can be encouraged, and some
initiatives already exist in the North West to encourage
this.

Future developments of the REAP system aim to
provide more evidence, with details of product LCA
(life cycle analysis), and with details of the supply chain
paths by which they reach the consumer. This should
then provide insight on whether, for instance, to buy
fruit from Sefton or from Spain.

For now, the first chart above shows the relative
components of types of spending, as a guide to what is
a policy issue or a personal issue. The second chart
shows the relative scale of priorities in spending, from
the most footprint intensive (electricity & gas:
household appliances) - to the least intensive, (clothing,
leisure services etc).
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Agricultural
waste

Farming &
fishing
30

From other
sectors

12

Goods &
services

In this chapter we look briefly at each of the key
‘activity sectors’ — food, transport, products,
commercial services and public services. Following on
from there, we look at environmental services, built
environment and the business agenda, in the next
chapters.

In each sector we draw on the REAP data, with
examples of the many different ways to present
resource flow and resource productivity indicators. We
look at current trends, possible scenarios, and how the
F-4 targets might be achieved. The issue then is what, if
any, is the role of the region in this? There are many
questions, some of which are followed up in the One
Planet Economy Network papers.

Food & farming

In the food sector there is generally a direct path from
production to consumption to waste, i.e. there are small
levels of stocks or effects from products in use. The UK
is generally more self sufficient than would appear, i.e.
60% overall by raw food weight. However the imports
are generally of much higher impact, particularly with
the growth of air freight for fresh produce.

The MFA data shows that most economic value-added

Agro-food chain resource flows

Summary of 2002 MFA data generated from REAP system for the UK:
all figures shown to nearest million tonnes, approximate for illustration

6  To exports 6 4

9 18
Food 6
processing Hotels & Household
caterin consumption
13 6 — P
10 26
30 13 13 To other o1 97 Food waste
sectors Food
. 48 retail Other
1 consumption 2
Composted waste
18 2

From imports

and energy inputs are concentrated in the
manufacturing & distribution sectors. The bulk of
material flow in farming is returned to the land: most
imports are entering at the food processing stage. The
impacts of agriculture also include many non-CO:
climate effects (CHs4, N20, etc: and also the non-climate
impacts include land-use, biodiversity and many
others. In particular there are questions on the
international trade and development agenda, as in the
OPEN report.

There is also competition / substitution between
agriculture and other sectors for scarce resources such
as land / water etc. In particular the energy
transformation puts pressure on land for bio-fuels, with
clearance of rainforest etc, and industrialized farming
of bio-fuels can be as damaging as any other.

Generally, the food chain with its global logistics is
clearly based on cheap fossil fuels, and rising energy
prices and/or taxes will change the nature of this
system. In terms of UK policy, there is a disconnection
between mainstream national and regional / local
development. There are linkages to the rural
diversification / healthy eating agendas, but these are as
yet on the margins.

Towards Factor 4 food & farming

As in the scenario box above, there are possible changes
to the food system at each stage of the supply chain.
NW food production could shift towards more IT-
enabled ‘precision farming’, niche products with
networked logistics for distribution. Household
consumption is likely to follow the trend of growth in
healthy low-additive fresh foods, and this could also go
in the direction of low impact, given a package of fiscal
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Scenario Box —
FOOD & FARMING IN 2050

When the world food ‘crunch’ came in the
2030’s some tough decisions had to be made,
very fast. World population was still growing by
60 million per year, while the effects of climate
change had reduced mighty rivers to mud, and
once fertile paddies and orchards to dust. Many
of the poorer half of the world, both rural and
urban, were close to the threshold, even while
their fields were being converted by trans-
nationals to feed cattle for American
beefburgers, and now ethanol for Chinese cars.

Meanwhile in the UK, the increasing appetites
of health and beauty conscious consumers
seemed to demand the best of all worlds — high
quality speciality foods, grown locally by niche
farmers, with the best health and animal
standards, at minimal cost. Meanwhile the UK
energy transformation required rapid shift away
from fossil fuels. How could this be done?

Overseas, the long-argued reformation of
international trade proceeded in parallel with a
global energy transition. The effect was to shift
the order of natural ‘advantage’, towards one
where transport and energy mattered, local
production for local economies mattered, as did
food quality.

In the UK the Common Agricultural Policy
shifted its incentives from large industrial to
small organic producers. With other changes in
planning laws and neighbourhood services, for
the first time in 150 years the advantage was
with smaller producers. This is not to say that
all food was local, but rather that food was
grown and prepared with respect to ecology
alongside health and community issues. New
ICT techniques emerged rapidly to enable
precision farming and low impact logistics, to
match supply with demand in the most
sustainable way.

incentives and market transformation measures. This
could result in much import replacement with local
glass house cultivation, using wholly renewable energy
sources, with advanced control and logistics systems.

Role of regional & local policy:

Regional policy has had very little engagement with
food issues since World War II, when basic production
was an overriding priority. This is now changing, and
further developments are likely:

o  Regional image and marketing and the role of food
and drink: The Countryside Agency programme

Food supply chain in the NW: energy, economic & material flows
Data from REAP / activity model

‘Eat the view’ is a forerunner of more regional
based food activity, already well established in
many EU countries.

o Regional countryside policy: this may prioritize
farm or land-related employment and intermediate
labour market activity.

¢ Regional housing policy: this may seek to
encourage new forms of low impact rural housing,
in order to maintain populations and landscape
quality, while avoiding the spread of commuter
settlements.

e Regional landscape policy: in most areas the social
or visual amenity is closely linked to maintenance
(in both image and reality) of a populated
agricultural landscape; therefore there is a strong
case for encouraging the diversification and
continuing production from the regional landscape.

e Regional climate change policy: the extra pressures
put on the landscape and habitats by climate
change and extreme events (storms, floods,
droughts, soil erosion, stress on species) may be
ameliorated and adapted by a diversified and
productive countryside.

e Food and drink production as a priority sector for
economic development for the NWDA and others.
Much of the industry is low skill, with high
environmental impact, but open to innovation and
small business enterprise.

The supply chain flow charts above show extracts from
the data which is listed as ‘resource productivity’
indices in the table overleaf. Each of these represents a
possible way in to such questions. They should be used
as benchmarks to help identify best practices, resource
exchanges, and potential added value.
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embedded

dfgg::;;f waste / fossil fuel electricity eco- CO2 IMPORT IEI)‘T'ECI\)JSI-;
Food sector intensity: imported / material intensity: intensity: footprint CO2 import INTENSIT Y- export
o MEA /y. domestic input: tonnes oil tonnes oil intensity: intensity: intensity: Y:import a's 0/p0f
productivity coya  material Wasrie s eauiv/ equiv/  gha/  tC02/  1C02/ as%of 51
indices domestic input: % % of DMI Emillion  £million  £million  £million  £million  domestic demand
: ? domestic domestic total domestic domestic by tonnes
production ) . : ) by tonnes
production production demand production production

Agriculture 4.95 17% 77% 57 17 50 0.16 0.19 29% 10%
Forestry 14.51 6% 29% 46 30 439 0.13 0.15 16% 14%
Fishing 0.99 41% 323% 166 40 381 0.48 0.15 18% 73%)
Meat processing 0.54 32% 8% 228 43 2 0.56 0.47 29% 6%
Fish, fruit processing 0.86 74% 8% 263 49 2 0.65 0.55 A47% 8%
Oils and fats 1.23 256% 8% 139 26 2 0.34 0.29 60% 17%
Dairy products 1.49 9% 8% 249 47 2 0.61 0.52 23% 7%
Grain milling, starch 2.83 17% 8% 131 24 2 0.32 0.27 18% 21%)
IAnimal feed 8.28 5% 8% 116 22 2 0.29 0.24 10% 13%
Bread, biscuits etc 0.35 14% 8% 133 25 2 0.33 0.28 9% 7%
ISugar 0.08 2401% 6% 78 15 2 0.19 0.16 41% 27%)
IConfectionery 0.32 32% 7% 323 60 2 0.80 0.67 22% 9%
Other food products 0.43 36% 7% 174 33 2 0.43 0.36 23% 14%
IAlcoholic beverages 1.58 22% 7% 435 81 2 1.07 0.90 85% 20%
ISoft drinks 2.73 11% 8% 263 49 2 0.65 0.55 18% 4%
[Tobacco products 0.05 36% 47% 21 12 0 0.05 0.14 66% 7%
Retail distribution 357 324 296 0.92 0.01 0% 5%
Hotels, catering, pubs 288 121 4 0.65 0.10 15% 0%)
Summary & questions
Overall, the resource flow effects of the F-4 food
scenario are quite challenging to envisage:
e Rapid reduction in energy and material inputs to

agriculture.
e  More sustainable land management
e This is likely to mean a shift away from chemical

and land-intensive meat, towards more vegetarian

and organic foods.
Likewise the main economic drivers and effects of such
a change, are hardly on the policy radar as yet:
e Phase out regressive farm subsidies & export

subsidies.
e Phase in healthy food / stewardship subsidies
e Premium on compostable recycleate material
e  Fuel levies on transport, both UK & international
e Increase in farm employment & rural

diversification.
e Projected fiscal effect on the average household

aims at “better food, lower taxes”
Key questions for research and debate:
e  Will mainstream consumer preferences go local?
¢ How much does low-impact food imply localized

or organic production?
e Isthere a need or role for genetically modified

foods, either as specialities or on the open market?

(purely on resource flow terms there may be

advantages).
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Transport &
communications

Transport is seen as the maker and breaker of modern
economies and globalizing lifestyles, and is also the
most directly damaging of all sectors. The issues can be
divided as:

e Demand factors, which involve behaviour,
regulation, micro-finance, spatial planning,
business practices, etc.

e Supply of transport services, which focuses on fuel
supply chain in public and private modes

e Infrastructure & vehicle production / maintenance.
For this the stock question is crucial, ie generally
the renewal of the stock of vehicles will increase
efficiency but at the cost of extra production. Stock
turnover in UK for most vehicles is approaching
saturation at about 7-10% per year.

Transport in the region

e The average distance travelled on all forms of
surface transport was 13,300 km per person per
year, or 36 km per day per person: 85% of the
distance was by car, 6% by rail, and 3% by bus.
This figure divides into social types with very
localized lives — the old and the young — and others
who travel much more.

e Half of all journeys are for leisure/personal
business, and two thirds if shopping is included.
Commuting and business are 23% for males and
15% for females.

e 83% of households have at least one car or other
vehicle, and 37% have two.

Transport: demand side impacts
O Eco-
footprint
gha/cap
I
[
Private transport (car fuel)
 —
Telephone and telefax services H oz ticap
|
Telephone and telefax equipment E‘
Postal Services
— ascees
I | t/cap
Transport senvices _
ﬁ
Operation of personal transport | )
equipment
) o Total
Purchase of vehicles energy
‘ ‘ ] (toe/cap)
0.0001 0.001 001 01 1

e The average person in the NW travelled 7,600 km
by air per year: 97% of this was international travel,
and 18% of this was within the EU.

For walking the reported figure is 310 km per person —
less than half a mile per day . Cycling, the most energy
efficient mode of all transport, is an average one mile
per week per person. Given these trends it is not
surprising that obesity is a growing problem.

The environmental impact of transport includes; fossil
fuels and climate emissions: other air emissions, noise,
dust etc: the fuel production and disposal life-cycle:
and the vehicle manufacture & usage life cycle. There
are topical questions on the potential for alternative
vehicle fuels and technologies:

¢ Liquid gas is only marginally more clean and
efficient than oil:

¢ Bio-fuels may be very environmentally damaging
on a global scale.

e Hydrogen fuel systems are attractive but untested
on a larger scale.

¢ The electric power needed for hydrogen and
various hybrid technologies may be in short supply
in the coming decades.

Air travel

The current expansion plans from airports at
Manchester, Liverpool and Blackpool are for 67 million
passengers per year by 2030 — as many as currently use
Heathrow. Current projections of UK air travel growth
show that by 2050, the high altitude climate emissions
will overtake the whole of the UK emissions targets.
Any possible substitution by hydrogen fuels would also
have large and uncertain climate effects.
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Transport: supply side impacts:

CO2 & footprint calcuiated from REAP system
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Medium term prospect for NW surface transport, F-1 scenario based on UK road traffic forecasts
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On the demand side, growth is driven not only by
consumer affluence but by inbuilt pressures for
globalization and networking of businesses and
lifestyles. Constraints on demand may come through
limits on airport growth, but as in Hong Kong, off-
shoring airports is quite feasible in the longer term.

Meanwhile, international marine shipping is a large
sector, at present invisible in the UK accounts, but
surfacing in the REAP accounts as in the business
chapter. For shipping the scope for energy efficiency
seems limited, but there may be potential in reverse
logistics.

Towards Factor 4 in transport

There is potential for substitution of fossil fuels by
renewable energy: the main choice is between bio-fuels
or hydrogen as the common energy currency between
electricity and other forms. This does not in itself
address the larger life cycle of vehicle manufacture and
maintenance, road infrastructure, and other
environmental effects of transport. The foremost
question is that of fuel prices vs fuel taxes, as against
other incentives or pressures for change.

It is clear that there is at least as much potential in
demand side management as on the supply side. For
passenger travel this is a familiar list — increasing
vehicle efficiency, increasing occupancy, reducing
unnecessary trips, shifting modes, encouraging walking
and cycling through urban planning etc. For freight
transport, ICT may be the catalyst for integrated supply
chains and low-impact logistics, coupled with a new
generation of infrastructure — low energy vehicles and
modes coupled with inter-modal logistics systems.

For air travel, it is fair to say there are no easy win-win
solutions in sight, beyond those of pricing or taxing out
growth, which are politically less plausible at present.
A Factor 4 approach might aim at a socially progressive
system of quotas, to enable basic travel for lower
income people, while higher incomes pay increasing
surcharges: all this coupled with vastly improved ICT
networks to enable “virtual travel’.

Issues for regional policy

As in other sectors, it is clear that the main agenda for
transport strategy will be constructed on a range of
social and economic objectives, and it is to be hoped
that environmental and resource objectives can be
combined as a spin-off or win-win case. The regional
transport strategy is a kind of bridge head between
national level policy/taxation, and sub-regional/local
transport investment. In that sense it shows a good
range of aspirational policies, with no targets by which
it could be measured.

Any transport strategy will naturally be focused on

social and economic objectives, and the footprint results

are at best an added spin-off. For instance the eco-

footprint of a typical car/light van through its life cycle

can be summarized:

e  Fuel combustion: 70%, of which C02emissions are
99.75% of the total

¢  Manufacture and maintenance: 30%

e Road/parking area: negligible

This is very revealing, in the sense that improvements
to occupancy (usage) and fuel efficiency, will on
aggregate have twice the effect of any changes to
ownership and manufacturing of the physical item. In
other words, the government advice that ownership is
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preferable to useage, still stands. It is also revealing that
comparison with other modes shows that, passenger
mile for mile, air travel, motorcycles and local bus
travel are comparable with the EF ratios for private
cars. However this calculation is on a global scale; on a
regional and local scale, the physical presence of roads
and parking is very much an issue.

Vehicle emissions controls relate mainly to NOx,
particulates and other pollutants, which have very little
influence on the EF. Current EU targets are to increase
the carbon/fuel efficiency of cars by 30% from
1996/2010. This is being partly undermined by the
recent trend for more powerful SUV type vehicles.
There are no practical known technologies which can
increase significantly the efficiency of air travel,
assuming that current speeds are predominant (which
rules out helium balloons).

The effect of the current trend forecasts (business as
usual), on the relative EF factors of the dominant
modes, car travel and air travel shows, that while long
distance air at present is relatively 30% more efficient,
and car travel is 50% greater in volume, its much higher
rate of growth increases to outweigh car travel soon
after 2021. The continuation of this trend line after 2031
is a matter for speculation.

Summary & questions

Moving transport towards an F-4 scenario is plausible,
but will require rapid step changes in both demand and
supply sides. Major actions are possible, as shown by
the example of the London congestion charge: however
the overall impacts of transport will be dominated by
air travel, still growing at 3-5% per year.

ACTUALLY | RS

Leow g FoR A
Morfis TRAVELLER
Lo (TH REAL woals

Overall, the main resource effects of the F-4 scenario:

e Total travel growth stabilized.

e Phase in renewable energy vehicle fleet

e  Shift to responsive integrated transport modes
e  Air travel growth slowed.

And the likely types of economic measures to achieve
this:

e Domestic / commercial fuel levy, recycled to
investment in integrated transport

e Levy/subsidy incentives for low energy / cleaner
vehicles

¢ Tradable quotas for low income & essential
travellers

e Budget effect on the average household: No change
in household travel bill: increased vehicle efficiency
balances rise in fuel duty: reduced cost of public
transport.

Wider issues and questions:

¢ International fuel price rises or carbon tax?

e  What if most vehicles switch to hydrogen?

e Public & business reaction to fuel levy — how to
increase efficiency at the same time?

¢  How will the UK live with limits to air travel?

L@ \VAV 4

37

Main report
CURE May 06



Re-comw
-Inene;

. S A
(ﬁouui\' bo \. - -

| wes bc'su\u/'

Products

Material inputs

The largest single item of household consumption is the
car, and the trend towards larger SUVs is accelerating
growth in material impact. New cars are bought by 1 in
20 people on average every year: the result is the
annual consumption of 60 kg of new car per person
(400,000 tonnes per year in the North West).

e The tonnage of furniture is not far behind, although
this contains a larger proportion of renewable
materials. Householders consume on average 30 kg
of furniture, a total of 200,000 tonnes in 2000.

e A total of 80,000 tonnes of electrical appliances,
including washing machines, computers,
television, hi-fis and so on were consumed in the
North West, an average of 12 kg per resident.

e Almost a quarter of all appliances by weight are
washing machines at 19,500 tonnes per year, with
fridges and freezers at 14,000 tonnes per year, TVs
9,000 tonnes per year, and personal computers at
5,000 tonnes per year.

e Opverall, the household durables TMC (total
material consumption) is 6% (9.9 million tonnes) of
all consumption in the region.

. Half of this is from purchases of cars, which
include by weight, over 50% steel, 11% in plastics
and 11% in aluminium products.

e Rubber for tyres is only 5% of the total. In
household furniture, paper/pulp-based products
including chipboard are a third of the total
materials: wood, steel and plastics are each 8-10%.
In household appliances, steel comprises 40% by
weight, with over 26% in miscellaneous materials.

Eco-footprint per £ expenditure, by type of household consumption
global hectares / capita for average household in the NW region,

footprint / £ expenditure total footprint ;
1
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Food

Saocial protection
Audio-visual & IT
Footwear
Clathing

Catering services

Transport services

Tools & equipment
Purchase of vehicles
Medical products etc

Postal Services

Imputed rentals for housing

Household appliances
Water supply & services

Electricity, gas and other fuels
Private transport operation
Mon-alcoholic beverages
Newspapers, books & stationery
Telephone & telefax services

Telephone & telefax equipment

Source: REAP 2006

Profile of the sector

This sector covers a huge variety of material goods and
products to meet final demand by households and
government: i.e. any material items not included in
food, shelter or transport. For this variety there is a
wide range of disparate information, and in practice the
majority of material flows comprise intermediate
products used in other industries. We can divide the
agenda by life cycle profiles and material intensities:

¢ Consumables: generally items with a short life, of
between zero and 1 year.

e  Peripherals: generally, items which are part of a
larger system, e.g. ink for printers

¢ Durables: generally items with more than 1 year
lifetime: this latter includes appliances and media
items which are significant energy users. There are
saturation effects for some of these.

e For each of these there are different balances of
material intensity, economic added value, life cycle
impact and so on.

For all these there are supply side issues, in technology,
logistics, business practice etc. Technological
innovation tends to drive obsolescence and hence
turnover, i.e. products are increasingly outmoded
before they are physically worn out. Such innovation
involves a combination of performance, processes,
logistics, cost advantage, brand name and market
creation. For most manufactured product types a
globalized market and logistics system now applies,
where the manufacturing process is in reality more like
assembly of components from around the world: and
for many such products the material content is
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Products: manufacturing resource flows Products (2) rnanufacturing resource
flows
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reducing in relation to economic added value. In other

words, manufacturing is in many ways approaching

the pattern of the service sectors.

through ethical trading, and financial investment
would encourage sustainable enterprises and trading
markets. These last points are possibly the most

On the demand side there are equally challenging
issues. Demand by consumers is highly dependent on
culture, psychology, fashion, advertising, consumer
affluence etc. It is also technologically driven in terms challenging of all.
of functions and symbols, e.g. so that demand increases
for clothes which are “streetwise” or cars with ‘attitude’.
Products also operate their own infrastructure systems Summ ary

with peripherals, spares, For the shift towards a Factor 4 / One Planet Economy,

there are some overall resource effects:

Towards Factor 4 e Reduced energy & resource demands in

Despite the complexity of supply chains, products and manufacturing _

impacts, there are some clear directions towards a e Al mz.mufactured products designed for re-use &
Factor 4 approach to goods and products. recycling

e Longer product life & higher energy efficiency

e All packaging designed for re-use and recycling

¢ Increased secondary owners’ markets, with real-
time distribution logistics

The average product would be longer life, shared and
adaptable: designed for re-use, reconditioning and
recycling: composed of non-toxic and lower-impact

materials, and more energy efficient in use.
The economic strategy to encourage this is based on a

series of producer / consumer responsibility measures:
the government taking a role as environmental
stewardship: and re-investing any proceeds into

Wherever possible it would be locally sourced or
distributed on low-impact logistics. Consumer demand

would favour ecological and social responsibility
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industrial innovation: 24t

e  Fuel levies on manufacturing &
distribution: re-invested in innovation strategy.

e  Public procurement incentives for market
transformation

e Subsidy /levy differentials for energy efficient
goods: e.g. so that low-energy bulbs are cheaper
than standard bulbs.

e ‘End-fate levies’ on products with toxic content e.g.
batteries

e  Economic structural shift from resource added to
value added activity.

e Likely fiscal effect on the average household:
saving on household expenditure on longer life &
more efficient goods: balanced by higher unit
prices.

Key issues & questions to be addressed:

e  Public acceptability of lifestyle constraints:
e Willingness to buy lower impact
e  Willingness to share, re-use and recycle

Role of regional policy

Up to now there has been little or no interest in the
consumption agenda from regional policy. At the
national level, the government published in 2003 its
strategy for ‘Sustainable Production and Consumption’
(SCP). This is more a review of possibilities than a fixed
plan of action, but the main themes include:

e “Taking a holistic approach that considers whole
life-cycles of products and services, intervening to
deal with problems as early as practicable in the
resource/waste flow.

e  Working with the grain of markets, and identifying
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and tackling market failures.

¢ Integrating SCP thinking and objectives in all
policy development and implementation.

¢ Using a well-designed package of policy measures
and following the principles of better regulation.

e Stimulating innovation in all its facets.”

The question here is how much this is a regional
agenda, and something that the regional organizations
can promote. It has to be said that the obvious starting
point — consuming less ‘stuff’ — is apparently opposite
to mainstream economic policy and its goal of GDP
growth. So the agenda here focuses on potential win-
win opportunities:

¢ Promoting innovation in manufacturing
technology, to increase productivity with less
impact.

e Encouraging industrial clusters with integrated
materials management systems.

e Innovation in materials and waste management, to
create markets for re-use, recycling and other forms
of recovery.

e Promoting retail clusters and networks which
encourage service economies i.e. leasing and hiring
for a service level, rather than one-off material
purchases.

e Promoting social economy groups and networks
for sharing, re-use and recycling, where this is
relevant.
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Commercial services

The resource flow metabolism of commercial services is
different from the previous sectors above. It is
apparently more indirect and further down the supply
chain: however the total indirect effects are as great as
upstream secondary sectors. There is lower direct
material intensity, with greater added value from
labour & information.

The services sector categories also include economic
‘factors’ i.e. transport, buildings and utility supplies,
and these generate the largest direct impact sources in
the service sectors. However by looking at the supply
chains upstream, we can the indirect effects of sectors
such as banking and finance are more than 10 times the
direct effects. Otherwise the material flow in the service
sectors is more difficult to track, as the public accounts
are limited to primary and manufacturing: clearly some
sectors such as catering have large material flows and
waste arisings, which need to be estimated.

There are various special and unique cases to consider.
Retail and distribution are instrumental for the flow of
other products and goods. Real estate and letting
sectors are instrumental to the construction industry.
Tourism is a special case, in both accounting and
modelling terms: following the consumer responsibility
principle, the Ecological Budget UK accounts include
for the travel and consumption by UK tourists abroad:
and domestic tourism is allocated by residence.

In policy terms, commercial services are more
embedded in a free market approach to individual
choice: In some areas there is direct overlap or
competition with with the public services economy; e.g.

Commercial services: resource productivity
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in health, care, education etc. There is an interesting
area of overlap with the social / household economy,
for instance in the balance of catering vs home cooking,
where a similar mix of food could be either in economic
production or in private consumption. Arguably, the
first priority is on financial services for their
instrumental role in providing incentives for other
sectors.

Towards Factor 4

Given the mainly indirect resource flows in the service
sectors, there is naturally more focus on Corporate
Social Responsibility (CSR), environmental
management systems, ethical trading, ethical finance
and consumer protection. In various sectors there
would be versions of green tourism, low impact
logistics, responsible retailing and so on. In this way the
greening of the service sectors can provide incentives
and structures, as an instrumental force in the Factor 4
programme for other more material-intensive sectors.

Summary of actions

Main resource effects
e Stabilize demand for energy & transport
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e  Accelerate material recycling & recovery
e Shift in local labour markets etc.

Main economic effects;

e Tradable quotas on commercial energy use

e Accessibility incentives for new commercial
development

e Packaging deposit levies for retail & distribution

e Tourism & leisure constrained by transport levies

e Shift to recycling & recovery economy with rising
waste costs.

e  Shift to knowledge-added for resource / energy
intensive sectors

e Budget effect on the average family: no net change:
increased material efficiency, increased
intermediate / social labour market.

Key issues & questions:

e How far can CSR activity be realistically
transferred to the service sector?

e  Will the mainstream economy suffer from a shift
towards intermediate labour market / social
economy activity?

Public services

The resource metabolism of public services is similar
but distinct from that of commercial services. Such
activities are generally more indirect and further down
the supply chain, with greater added value from
labour, capital & information. As above, the factors of
production are the largest direct impact source —
buildings, energy and transport. However, some
services — health, defence and so on — are also major
material and capital consumers, as well as large scale
occupiers of land and buildings.

However the policy context and political economy for
public services is quite different to that of commercial
services. Health, education, defence and so on are
generally structured in large organizations/
consortiums, so that forward planning, integrated asset
management and green chain management are more
feasible. Therefore public services are the first priority
for advancing the programme of public procurement
for market transformation.

However all services are subject to financial efficiency
criteria, which does not necessarily coincide with
environmental policy. There are major questions on the
privatization, franchising, devolving and otherwise
marketizing of health, education and many other
services: this brings up the role of public / private
partnerships (PPP, PFI, DBFO etc) in adding value on
both sides. Apart from the many social and economic
issues, there are environmental issues involved.

Towards Factor 4

The Factor 4 program for public services would range
from direct to indirect effects. Firstly there is scope in
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Supply chain index for key sectors

Multiplier of indirect / direct CO2 emissions for top 10 sectors: data from REAP
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environmental policy for direct impacts: transport,
buildings, energy, waste. The health and education
sectors are becoming aware of the greening agenda,
although as yet it is secondary to service and
management issues. The Building Schools for the
Future investment programme has the potential to
produce ultra low impact buildings with enhanced
educational value. A recent analysis of a Manchester
school showed that building construction, energy use,
staff travel, and school dinners each had roughly
similar portions of the total ecological footprint.

There is also an agenda for indirect and induced
impacts: i.e. where provision of services may increase
or substitute for material consumption. For instance,
health professionals have realized that providing some
types of patient with a room with a view may have
more effect than prescribing drugs. Each of the service
agendas above then applies, i.e. ethical trade, finance,
CSR, environmental management systems etc.

The difference is the huge potential of public
procurement, which in public services should be
coordinated and strategic like nowhere else. This
represents the leading edge of the OPEN strategy.

Summary

Main resource effects: in the shifting of public services:
e  Stabilize demand for energy & transport

e  Accelerate material recycling & recovery

e  Shift towards local labour markets etc.

Main economic effects:

e Tradable quotas on public energy use
e Accessibility criteria for public services

e  Shift towards recycling & recovery economy.

e Budget effect on the average family: no net change
in public taxation: increased material efficiency,
increased intermediate / social labour market.

Key issues & questions:

e Consumer convenience vs system efficiency / cost
reduction

e Allocation of CSR to public service functions

e Shift towards intermediate labour market / social
economy.
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Environment
agenda

Energy supply

Energy is very topical at the time of writing — the DTI
Energy Review, the Stern Review on the economics of
climate change, and the DEFRA review of the Climate
Change Program, are all in progress — even while more
urgent estimates arrive daily, of more extreme events
and risks from climate change.

This sector focuses on the supply side to meet energy
demand, as generated from each of the other sectors,
i.e. food, shelter, transport, products, services and
public. In many ways the energy question is at the heart
of the Eco-region NW agenda. If current energy supply
systems can be de-carbonized, and then the options de-
materialized: and if other land-use and environmental
impacts can be greatly reduced, then effectively the
level in energy demand is not an issue — the Factor Four
goals could be achieved even with rising energy
demand. However in practice, changes are more likely
across the board, at each stage from supply to demand:

e Fuel sources, resource depletion, and the impacts
of each fuel option.

e Energy conversion and distribution technology, i.e.
for electricity or other medium

e Direct emissions and waste, and energy system life
cycle impacts

Energy in consumption, by fuel
NW region, tonnes oil equivalent / capita

gas (36%)

coal (15%)

petrol (9%) electricity (12%)

derivatives (7%)
other (3%)

fuel ol (4%)
diesel (3%)

aviation (5%)

Source: REAP 2006

In terms of technological options for supply, several
kinds of packages can be considered (pending the
various policy reviews above):

e Conventional fossil fuels — phasing out due to
likely resource depletion & price rises

e  Alternative fossil / new coal technology — possible
rapid development, with a changing impact profile,
i.e. cleaner burn, but strip mining overseas.

e Diverse combinations for various UK and local
renewable sources.

e Potential for bio-fuels for transport — possible
greater environmental impact.

e Potential for shift to new technological platform —
i.e. hydrogen

¢ Replacement nuclear plants to maintain the current
fraction of UK electricity: albeit life-cycle costs and
risks.

There is also a national / regional policy and economic
agenda, with added social dimensions. Energy is
increasingly a globalized industry, with larger UK / EU
inter-connectors planned for gas and electric. The
majority of UK distribution is now foreign-owned, and
UK fuel self sufficiency is declining. However there are
new opportunities for renewable and embedded
generation at the local / regional level. Energy security
is a key concern, in the light of international tension.

Towards Factor 4

The over-riding question can be framed as — peak oil vs
emissions controls — i.e. will the o0il (and later on the
gas) start to run dry, or whether climate emissions
should be contained by policy. If the latter case, then
there are further questions at national and international
level, i.e. targets vs trading: taxes vs quotas: and offsets
vs emissions. Demonstrating an alternative to direct
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Energy demand, long term projections
Long term prospect for NW, based on 2003 UK central scenario, with Climate Change Programme
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Seurce: DTI 2003

regulation, the European Trading Scheme (ETS) is so
far more or less successful. The major drawback as of
mid 2006 is that a tonne of carbon is currently trading
at €20, a small fraction of its ‘assumed’ social cost of
damage of about €100.12

Role of regional policy

The national power generation strategy is of course
crucial to the North West economy, which employs
20,000 in the nuclear industry, half the national
workforce. Otherwise, regional policy has had little
engagement with energy issues since the setting up of
the CEGB and the national grid. There are now many
aspirations for renewable energy sources, micro-
generation and co-generation (combined heat and
power). While the utility company companies are
mainly foreign owned, local and regional planning has
a big role to play in enabling development. Public
procurement has an even bigger role in stimulating
new forms of low-impact energy.

To achieve anything like the Factor 4 scenario above, a
much more pro-active regional energy strategy is
needed than at present. This is likely to operate at
urban and sub-regional level. It will achieve best
practice in new development and conversions by
bringing together institutions and financial mechanisms
needed to steer developers, financiers, utilities,
designers, contractors and building managers into a
low-energy mode of practice. At the same time it will
seek win-win economic and social opportunities from
this agenda.

e  Supply side — combined heat and power

12 Defra 2005

e Supply side - renewables

¢ Demand side — households: aggressive energy
efficiency policies for new development, also for
regeneration and rehabilitation.

¢ Demand side — commercial: pro-active partnership
arrangements on the energy services model, at an
urban or sub regional scale

Summary & issues

Main resource effects on the supply side:

e  Shift to renewable sources with low impact storage
technology

e Energy diversity and flexibility maintained

¢ Embedded sources and generation with spin-off
benefits.

Main economic policies and economic implications:

e Expansion of EU emissions trading scheme.

¢ International levies on carbon in transport fuel.

e Tradeable quotas on commercial and domestic
energy use.

o  Fiscal effect on the average household: no net
change, where generally rising energy efficiency
balances rises in unit costs, across all sectors.

Key issues & questions — many strategic options:

e The big energy supply questions: low impact fossil
fuel, nuclear or renewables?

e Large scale globalized / small scale decentralized
grids?

e  Political economy of utility privatization — reliable
energy security, flexibility, diversity vs lowest cost?
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Waste & resources

Waste management policy is in a state of flux — as well
as the UK waste strategy review, there are new waves
of EU directives, and a new generation of resource-
conscious local and regional strategies. But while there
is much aspiration towards the goals of sustainable
waste / resource use, the practice is lacking, and most
waste management is still at the end of the pipe.

Historically, municipal solid waste (MSW) has been a
public policy issue, while other the other 90% of total
waste are left to organize themselves. This is likely to
change in the context of a ‘wider waste’ strategy which
looks at the potential for critical mass in putting these
streams together.1

The sector as defined here, covers the economic
activities of waste recovery and disposal, material re-
manufacturing and recycling, sewage and other
sanitary services, other material flows in agriculture,
power generation and so on. The agenda for
‘sustainable” waste management also raises more
general questions on the role of resource flows in the
regional economy:

e  Waste management & recycling is a small sector in
economic terms, but clearly very significant in
terms of resource flow;

e  One key issue in resource flow terms is not only the
quantity of re-use / recycling, as the quality of end-
uses — in other words, not only a matter for waste
management but for businesses in many areas.

e Moving towards a Factor 4 economy would see the
majority of flows in secondary materials — recycled,

13NWDA, 2006

Waste arising, regional comparison
UK regions / DAs, in order of total (controlled / C&D) waste /capita
Agricultural, mining, sewage & power station waste not shown

tonnes / capita / annum
4.5
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Source: REAP 2006

re-manufactured, re-used materials and products
would become the default choice for most forms of
production and value added.

In UK policy terms the main reference point is the
landfill levy “escalator’, which increases to £21 per
tonne in 2006 for controlled wastes. At the point when
it reaches £35 per tonne, then other waste recovery
technologies start to become comparable in terms of
pure cost.’* However as with other infrastructure
issues, there are strong lock-in effects to capital
investments and supply contracts. Experience shows
that economic incentives need to be combined with
behavioural incentives, which are otherwise hard to
shift.

Regional waste strategy

In 2001/02, North West households, businesses and
industry produced over 20 million tonnes of waste : the
majority was disposed of to landfill, with only a small
volume being recycled. Landfill capacity is a finite
resource, and at current rates of waste production there
is only sufficient capacity to the end of this decade. In
addition, mixed trade and domestic waste arisings are
increasing at around 3% per annum and recycling rates,
although improving, are falling short of national
targets.

The North West was the second largest producer in the
UK of commercial and industrial waste: in 1998/99 the
region produced:

e 9.6 million tonnes of industrial and commercial
waste

14 Mitchell, 2005
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Material flows in consumption, NW region
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e 6.5 million tonnes came from industry and
included over 1 million tonnes of chemical waste

e around 50% of industrial and commercial waste
went to landfill sites for disposal

e the composition of both industrial and commercial
waste was dominated by "general waste" with very
little separation.

The Strategy sets an initial target for reducing growth
in municipal waste across the North West to 2% by the
end of 2006, in line with the recommendation of the
Strategy Unit, with the ongoing targets of a further
reduction in growth to 1% before 2010 and 0% before
2014, across the region. The Strategy also sets a series
of recycling/composting targets for household waste
across the North West, up to recycle and/or compost
55% of household waste by 2020. For commercial and
industrial waste streams the Strategy is to:

e achieve 0% growth in wastes through the life of the
Strategy, without compromising economic growth
in the region.

e recycle 35% of all commercial and industrial wastes
by 2020: and recover value from at least 70% of all
commercial and industrial wastes by 2020.

e provide sufficient treatment and landfill capacity
for these waste streams up to 2020 — approximately
4 million cubic metres per annum.

The backdrop to this is the national Waste Strategy
review, with its goals of waste prevention in the context
of Sustainable Consumption and Production (SCP);
seeing waste as a resource; linking municipal with
other sectors: investment in new technology — where

previous relatively cheap landfill ‘solutions’ are not an
option.’

Contribution of Eco-region NW

There is a full portfolio of databases, models and
toolkits on waste management, so what is the added
value from the Eco-region NW? There are several
approaches, with datasets available for download:

e Technical agenda: analysis of supply chains,
indirect effects, footprint. This starts with the basic
‘mass balance account” and the waste fraction for
each of the 123 sectors. This takes the most recent
Commercial & Industrial Survey data (2003) and
allocates to detailed sectors on a material flow basis
with composition breakdowns — not perfect data,
but better than otherwise.

e Such data can then be worked back through the
supply chain using the structural path analysis as
in Section 3. The indirect waste effects due to
consumption can also be calculated back through
the supply chain. The net effect of all this is to
enable a more ‘joined up” information system for
resource exchanges between sectors, supply chains
etc.

e There is also a policy agenda: each of the above can
be used for a more comprehensive and details
appraisal of waste policy options and waste
strategy, as in Strategic Environmental Assessment
and Sustainability Appraisal

¢ On the communications and behavioural agenda:
there is scope for further development of the Eco-
region NW interactive tools for scenario modelling
and impact feedback.

15 DEFRA 2006
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MSW waste analysis

The footprint calculation for MSW is based on a
detailed composition analysis of the average household
waste bin.

e  Materials ‘lost’ to landfill in terms of opportunity
cost and typical effects in the waste stream

e Less the energy involved in recycling

e Plus, transport & energy used on site

e  Plus, methane emissions and other climate effects

The results of the area by area analysis is shown in the
workbook on the website <<EcoNW — MSW waste
footprint.xls>>. This shows that the average household
waste stream of 11 kg per person per week, results in
an ‘opportunity cost’ eco-footprint of 0.9 gha / cap,
which is more than 15% of the total householder
footprint. On this calculation the most footprint-
intensive waste types by weight are in fact textiles,
shoes and nappies. The current rate of recycling offsets
this by nearly 10%, less than the proportion by volume,
due to the energy in transport and recovery.

C&l waste analysis

The key contribution of the Eco-Region NW and the
REAP data has been to put waste flows in their context
of material flows and balances, sector by sector. The
results show some interesting features.

e Minerals and ores are estimated at 22 million
tonnes input, of which 56% becomes waste.

e Food processing industries have a combined input
of 6 million tonnes, of which the waste fraction is
12-25%.

e Textiles have waste fractions of up to 30%, but
higher recycling rates of up to 40%.

e Printing and other paper-based industries have

Food, drink and tobacco

C&l waste in NW: by industry group:

2002-3 data from Environment Agency survey
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recycling rates of up to 60%.

e  Bricks and other building materials often have very
low recorded waste fractions, as the process
includes for re-use of raw materials on site.

e  Metal based industries have high waste fractions of
up to 30%, of which nearly two thirds is recycled.

For construction and demolition waste, about half the
total of 10 million tonnes was in ‘beneficial re-use’
including restoration, engineering: soil used for these:
recycled aggregates and other inert materials.

As a whole, the material — waste balance sheet can then
be linked with the footprint:

e Primary inputs to domestic production: 35.5 mt

e Imports from overseas: 14.5 mt

e  Exports to overseas 6.9 mt

e C&l production waste; 8.4 mt:

e Reused & recycled production waste: 3.3 mt

e Total waste incl mining, agriculture, C&D and
municipal: 43 mt

e  Municipal waste: 4.4 mt
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Transport Network, North-West Waste Region
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e Municipal waste recycled / re-used: 0.6 mt or 14%
of the total.

The implication is that the overall ‘resource efficiency’
of the economy - i.e. the proportion of material
throughput to final consumption - is less than 25%.

Waste transport agenda

Transport and logistics is one of the largest impacts in
waste management. It is also crucial in determining the
‘value boundary’ between waste and resources —i.e. if
waste can be got to potential users easily and cheaply
on low impact modes, then it becomes a resource for
recycling.

The Sustainable Transport of Resources and Waste
(STRAW) project investigated these issues in detail
(www.straw.org.uk) . The NW potential for inter-modal
transport was mapped out as above, with a focus on the
areas of search which combine inland waterways,
coastal shipping and access to rail freight terminals.
Such locations would be ideally suited for the kind of

inter-modal technology which will be needed for the
shift towards an integrated resource management
economy.

Towards Factor 4

A Factor 4 resource / waste system would aim towards
an integrated ‘market transformation” approach. Here,
product design, material sources, logistics systems,
consumer services, and fiscal incentives are all to be
integrated with the available resources coming through
the waste stream. The example of the Irish tax on
plastic bags, shows how a small economic measure can
link with public attitude change, for large
improvements in the waste stream.

The regional waste strategy has set out its stall — but
with some risk of failure, relying on new technologies
and commercial schemes. There is also a risk that the
environmental targets will be missed, as the question of
waste sources and streams is mainly outside the
powers of the public sector.

In this larger frame, success could be achieved by
coordination of ‘public’ MSW, with private sector waste
management of C&I and special waste streams. It also
depends on coordination between retailers, packagers,
producers, and many others. Possibly the most effective
way forward is through an accelerated ‘greening’ of
public sector purchasing and procurement, within a
regional strategy for ‘integrated resource management’.

Summary

Main resource effects:

e All manufactured products designed for re-use &
recycling

e All packaging designed for re-use & recycling

e Industrial clusters & networks designed around
material cascades

¢ Increased secondary owners’ markets for waste
minimization
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Scenario Box —
WASTE vs RESOURCES in 2050

It seems remarkable now that the UK used to put
so much stuff in holes in the ground, as recently

£15 profit in industry was binned.

confusion and controversy. There were protest
riots on incinerator projects, chemical attacks on
sewage plants, and huge lawsuits against landfill
sites claiming loss of property values.

Who could bring together manufacturers and
packagers together with distributors and housing
managers? Surprisingly, local schools turned out
to be the catalyst. When it came to creative re-
use of packaging, re-manufacturing of products,
recycling of oddments and so on, no-one could
beat the kids. In fact, working out how to deal
with all that stuff seemed to have very high
educational value, in an otherwise overheated
service sector world. So when the energy crunch
came in the 2030’s, and raw material prices shot
through the roof, schools and the neighbourhood
social enterprises which grew around them did
very well indeed.

The result — rather than use the bin bags which
are now about £15 a time to empty, people walk
down to the re-manufacturing shed with all their
old bits and bats, and come back with furniture,
audio stuff or whatever. Of course the big retailers
didn't like it, and some went under rapidly. Then
finally they realized they could actually shift their
operations to higher value added lines.... But
that's another story.

as 2006 — one calculation showed that £1 in every

Actually, we had to go through several decades of

Main economic effects:

e Material / waste levies on international trade to
raise prices of raw materials,

e All packaging on deposit-return / trading schemes

e Climate levies on manufacturing & distribution: re-
invested to industrial innovation.

e Public procurement incentives for market
transformation

e  Economic structural shift from resource added to
value added activity.

e Budget effect on the average family: overall saving
on household expenditure, due to lower council tax
& lower material prices: balanced by higher waste
disposal unit costs.

Key issues & questions:

e Given the acceleration in many technological

innovations, is increased recycling and re-
manufacturing of products realistic?

How much more expensive should materials
become in order to encourage more material
recovery and recycling?

Will the price rises damage the NW and UK
economy, or will they encourage innovation and
total quality management?

Could the UK waste disposal shortfall be solved by
sending waste to China in return load containers?
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Urban
development

The urban development agenda is the combined set of
activities which links between the Regional Economic
Strategy and the Regional Spatial Strategy. For the
economic side, the Eco-Region NW aimed to
demonstrate the REAP ‘business benchmarking’
concept for the construction sector. This is a major
challenge, as construction involves a huge diversity of
activities and materials, with many supply chains
upstream, and many impacts downstream. This was
based on a sector study carried out by the Building
Research Establishment.

On the spatial strategy side, a large part of the potential
for a One Planet Economy region depends on the urban
matrix — the stocks and patterns of housing, property
and other infrastructure.

Sustainable construction agenda

Clearly more housing is needed on a large scale across
the UK, and this housing has the potential to be vastly
more sustainable and environmentally efficient.

e Construction is the largest resource using sector,
both in direct materials and in the energy demand
of its products. With rising energy and waste
disposal costs, and the new Building Regulations
and EU Directives, there is increasing pressure on
construction to improve. Many contracts will be let
on environmental as well as financial performance.

e  We also know that as performance requirements go

up, as urban density goes up, and design quality

goes up, the material demands and the energy
intensity of the construction supply chain are likely
to increase.

So, the over-arching question is very challenging —

how to achieve a Factor Four increase in efficiency
for urban development and the construction sector?

Key questions

Following this are more specific questions such as;

e Which is better for sustainable regeneration —
rebuilding or rehabilitation?

e Is timber frame more eco-efficient than concrete or
traditional masonry?

e  What is the cheapest way to save a tonne of
carbon?

e  What is the total impact of the Regional Spatial
Strategy, and the scope for improvement?

For these and others there are often few simple
answers. To help developers, designers, builders,
planners and others, the Eco-Region NW has mapped
out the components of a prototype ‘REAP-building’
system. This is based on extensions of systems which
are already in use around the industry, including:

e BREEAM / Eco-homes assessment method
¢ BRE Eco-profiles / Eco-points

e  Construction Products Association KPIs

¢ BRE ‘Envest’ package

The notes below are in order to outline the concept of
this scheme, illustrated with some samples from the
calculation database.
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Built environment resource flows

Summary of 2002 MFA data generated from REAP system:
all figures shown to nearest million tonnes, approximate for illustration

To exports
162

Minerals,
aggregates,
forestry

59

192

67

From other
sectors
220

16

76
From imports

Construction flows

The summary charts for the environmental impacts
from the construction and operation of a typical
dwelling, are quite revealing.

These are all calculated where the construction cost is
spread over 33 years, equivalent to a net present value
calculation (NPV) of 6%. The analysis of lifetime costs
in the next section also bears out this approach, rather
than a simple assumption of 60 year life or any other.

In terms of material flow, there is near equality between
the operating energy and the construction costs, with
maintenance at only 4%. The picture is even more
equally balanced for the eco-footprint allocation.

The CO2 impacts however are skewed heavily towards
the direct energy side, which is fossil fuel intensive.
This of course depends on the power generation fuel
mix, but at a national level this is unlikely to shift
rapidly.

Resource flows in housing

The average house in the North West has a distinct
profile:

2.35 people living in it, 0.4 cats and 0.3 dogs.

It consumes 9,127 KWh of energy, producing 5.18
tonnes of CO:2 per year.

It weighs about 150 tonnes, with another 140
tonnes for the foundations

It requires 0.50 tonnes of materials each year for

17 7
2 9 70
Building Building
70 Materials; maintenance
3L 21 80
107
43
67 To other 264 205
sectors. 220 Building™ Net addition Construction
construction to stock waste
24 3

29

43

Re-used / recycled

maintenance and repair
e  Most of the energy is derived from natural gas

(66%) and electricity (24%)

The charts show the flow of materials into a house
required for maintenance and maintenance as well the
energy required on a yearly basis to provide space
heating, hot water, lighting and energy for appliances
and cooking.

Of the 150 tonnes required to build the average house,
the majority is made up of concrete and stone. Over the
60 year lifetime of the building, theoretically, 4.8 tonnes
of materials are consumed each year. An extra 0.50
tonnes is required on an annual basis to maintain the
condition of the house and build extensions etc.
Therefore, in total the average house requires 5.3 tonnes
of products per year.

Construction and manufacture of all the building
materials for a typical dwelling produces an average 61
tonnes of CO2. When disaggregated over the lifetime of
the buildings, the CO2 impact is approximately 1-2
tonnes per year, depending on the assumed life and
whether a depreciation calculation is used. The yearly
emissions of CO2 emissions from maintenance and
repair add another 0.19 tonnes of CO2, or 10-20%.
However, the most significant emissions come from the
operational use of the house. The direct energy (gas,
electricity and other fuels) produces an average of 5.38
tonnes per year, a total of 6.57 tonnes CO2 per house,
per annum.

The chart here shows the effect of spreading the
construction impact over a shorter or longer building
lifetime. At the same time, energy and maintenance
impacts also rise gradually with building age. The
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Housing stock resource flow impacts
NW region data by life cycle from REAP data

percent of to
n

Direct energy per year
Construction @ 6% npv

Maintenance per year

optimum point is about 30 -40 years, similar to that
using a NPV calculation at 6% discount.

Resource flows in construction

As a proportion of construction spending, material flow
is approximately 25% of the total in housing, 33% in
commerecial, 11% in public services, 12% in industry
and 19% in infrastructure.

e Construction as a whole in the WM region uses 35
million tonnes of materials directly (DMC), and
used 70 million tonnes in total material
consumption (TMC). This equates to over 10 tonnes
for every person in the region.

e 50% of TMC is used on quarry products, including
aggregates, sand, crushed rock and limestone

e Cement, concrete and plaster products are the next
largest, at 15 million tonnes

e Slate, bitumen, stone and other non-metallic
minerals are also at 6 million tonnes

e  Metal and metal products of all kinds, were 1
million tonnes

¢ Wood/wood-based products are 2.5 million tonnes.

¢ Raw materials make up roughly 90% of material
inputs for the construction sector, while only 10%
are recycled or secondary.

e The footprint of quarry material transportation is 7
times higher than the footprint for the production
and use of the material.

The REAP results suggest that an average dwelling in
the North West requires 151 tonnes of materials to
construct; whereas the BRE data suggests this figure is
closer to 121 tonnes: the difference is mainly from the
allocation of foundations and fill material.

Energy demand of housing stock

NW region data by type & age from EHCS 2003

demand in 1000 TWh ,

1965 -
1940-64
1919-39
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Eco-footprint in construction

The construction sector in the region can be assessed in
terms of eco-footprint (EF) metric as follows:

e The total eco-footprint of the construction sector is
7.1 million gha, second only to the footprint of the
food sector. The energy content of common
construction materials and the reliance on virgin
materials drives the majority of the footprint.

e Most of the EF is taken up with ‘energy land’,
reflecting the high energy intensity of key
construction materials (cement, bricks, glass and so
on), and the small proportion of renewable
materials.

e The largest material EF type was 47% with
minerals, bitumen and other mineral products:
these are both heavy and energy intensive.

e 24% of the construction EF is taken by quarry
products, where energy/emissions are involved
with transportation.

e 14% of the construction EF is taken by cement and
plaster manufacture, which are particularly energy
intensive.

¢ A Factor Four improvement in resource efficiency
is the general target for sustainable construction,
equating to a 75% reduction in resource use.

The next steps focus on the housing stock and take an
integrated asset management over the life cycle. (details
in the BRE construction report available on the
website).

e apply these averages to the actual housing stock in
the region.

e Investigate the opportunities and priorities for
upgrading of individual dwellings

e Explore the possibilities for greater critical mass at
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the block and neighbourhood level

e  Assess the regional spatial strategy, LDFs and local
regeneration programmes for potential in
upgrading.

e  Bring together different organizations such as
finance & mortgage companies, social landlords,
utilities, contractors, neighbourhood groups and so
on.

Towards a sustainable
built environment

Today, there are roughly 2.9 million dwellings in the
NW: the Regional Spatial Strategy proposes that an
increased rate of nearly 23,000 dwellings per year
should be built. This amounts to 403,000 over the 18
year plan period, net of clearances (2003-2021). If the
same rate continued to 2050, there would be an extra
965,000 dwellings, on top of the existing stock.

On purely environmental grounds, it appears almost
impossible to meet the climate change targets for the
whole building stock, without a much increased rate of
demolition and replacement. The Oxford ‘40% house’
project proposed this for the least efficient third of the
housing stock, as the footprint cost of construction
would be more than offset by the footprint gain from
ultra-efficient houses.’* However such a wholesale
restructuring of urban areas would be quite radical by
current standards.

This highlights the balance between old and new
housing: and between the costs / impacts of
construction versus energy in use.

16 Boardman et al, 2005

Policy scenarios for NW housing stock

Comparison of new build & existing alternatives: data from REAP activity model

0.8

—&—exg housing -
0.7 J BAU

4 —m— exg housing
to EEC
standard

0.6 4

0.5 4 exg housing

0 '40%
04 4 house’
new housing

03 | to 2005 regs

eco-footprint: gha /

—¥—new housing
0.2 to EH
excellent

0.1 4 —&—new housing

to Zed2
ol e ———%

2005 2010 2015 2020 2025 2030

e for new housing, it is quite feasible to improve on
current building regulation standards by at least
50%, by building beyond the Eco-Homes ‘excellent’
standard. This would cut the CO2 emissions to
about 1.1 - 1.4 tonnes per year, a fraction of the
current average, at a very small increase in cost and
material use.

e However, over the next 20-40 years, a much greater
problem is with the existing housing stock. This is
complicated by a great diversity of types,
constructions, conditions, tenures, and household
situations. For this housing stock, achieving the
current mandatory standard of ‘Decent Homes’ is a
very small step forward, but nowhere near the
targets above.

e For ‘unimproved’ housing, a coordinated package
of efficiency measures can generally deliver a 60%
cut in CO:z emissions down to about 3 — 4 tonnes
per year, at a cost of £2-3000 per tonne saved. For
housing which is already at the decent homes
standard, many of the easier and cheaper efficiency
measures are already taken, and so costs can be
greater for the same reduction.

Neighbourhood regeneration

There are many opportunities for increasing the
effectiveness and viability of rehabilitation, through
coordinated action at the block, street or
neighbourhood scale.

¢ Housing efficiency improvements: the viability of
the above retrofit case is much improved by
rehabilitation at the block scale, which might
include roofs and walls, passive solar heating, and
redesigning internal and external spaces.

e Local energy supply improvements: a combined
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heat & power with distributed heat network
becomes viable at the block or area scale: this can
reduce the CO2 from energy use by up to 80%,
depending on the fuel source.

e Local transport: planning neighbourhoods for
walking, cycling, and public transport can reduce
the impacts of car use and transport emissions by
25%.

Summary

Main resource effects of a shift towards a Factor 4 built
environment:

e TPhased demolition & rebuilding

¢ Reducing building external energy demand.

e Phase in on site renewable sources.

e Rapid shift to renewable / low energy materials.

Main economic policies and implications:

e Domestic carbon levy recycled into efficiency
programme

¢ Quota protection for lower income & energy poor

e  Full life costing for all public building &
procurement

e Budget effect on the average family: no change in
total bill: higher efficiency balances higher unit
prices. (However, distributional & transitional
effects are crucial)

Key public messages and survey questions:

e “Higher efficiency = lower bills

e “Rapid improvement for energy poor households

e  “Phase out national park quarries

e Would you let your house be rebuilt / upgraded to
ultra efficiency standard?

Sustainable construction assessment framework

construction / operation / demolition

footprint
CO2 m
tonnes
. Projection |Alternative Bench \‘E’
Baselines R . N
scenarios options marking

Regional
building stock

Sectoral / firm
level

Finished

building

Element /
component

Material level

Key questions to be addressed:

e  What is the acceptability of rebuilding large parts
of the housing stock?

e How far can natural resistance be shifted in the
construction & property industry?

e  Whatis the trend for new types of energy use, e.g.
patio heaters, air conditioning?

Assessment
framework

The construction assessment framework is under
development - shown above as a kind of Rubik’s cube:

e Element / material breakdown: covers common
building materials grouped by common elements
and specifications

e Impacts — environmental / economic: the
environmental impacts of material flow, eco-
footprint and CO2 production are generated from
the REAP modelling system, which includes for
both direct and indirect impacts. The economic
data are to be supplied by the industry.

e Level: the same underlying database informs each
of the main levels, i.e. element / material level:
building level: firm / sector level: regional level.
Each of these levels has its own index point: e.g. the
building level is indexed against finished
floorspace: the firm level is indexed against output:
the regional level is indexed against household /
dwelling numbers.

Element / material assessment
The added value of the REAP-building system is:
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Construction supply chain resource flow

Production resource flows per £ sectoral GDP: data from REAP-business
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e Material flow analysis (MFA) eco-footprint analysis
(EFA) and CO2 emissions are reported in one
common format, including for both direct and
indirect impacts

e This enables direct comparison of building design
specification and procurement options.

e  This is most closely related to the BRE Eco-profiles
/ Eco-points and Construction Products Association
systems.

e The indexing is geared to the function of the
element, i.e. m2 of walling or roof area: or for
materials, indexed to tonnes.

Firm / sector assessment

The firm level assessment is geared towards the
industry i.e. construction as an economic sector, in
relation to other industries which buy from or sell to
construction. Examples of sectoral productivity
indicators are shown above:

e  This uses the range of outputs from the REAP
and REEIO modelling systems, in particular to
identify the material flow from other sectors
which is consumed by the construction sector.

e It can then index that consumption in terms of
dwellings or floorspace produced, GDP or
GVA utilized, capital investment etc

o The sector level indices are then a reference
point and template for more detailed firm level

essments, to be targeted towards particular
kinds of outputs, e.g. proportions of housing,
industrial, civil engineering etc

Regional policy assessment

This is focused on the agenda for urban / regional
planners, environmental managers, economic
development agencies and so on. It will help with
policy issues such as:

¢ Environmental impacts of the Regional Spatial
Strategy: with policy options on housing stock
management, urban regeneration, urban form
& density, building types and so on.

e  Direct implications for regional supply and
demand strategies in minerals & construction
waste.

e Other implications for regional supply and
demand strategies in energy & water.

e Setting of achievable regional targets for
overall environmental sustainability.
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Global resources supplied to NW economy

Material imports to NW: with environmental problems in country of origin: based on REAP data & WWF-UK 2005

Business
agenda

This chapter focuses on producers and business sectors.

e Itlooks at the business perspective on the resource
flows of the region.

e It reviews the business-environment benchmarking
agenda, and experiences from other systems.

e It sets out a prototype benchmarking system for
further development.

Again the data is based on the REAP tool, which
provides a technical information on 76 business sectors,

at www.sei.se/reap

The prototype REAP-Business system, covering all 123
business sectors, is available on the website.

Sustainable production

Businesses may be on the threshold of a new kind of
game — as well as financial viability and
competitiveness, there is a bigger agenda of CSR
(corporate social / environmental responsibility). Why
should businesses care about this? Because their
customers, supply chains, regulators, media image,
lenders and investors, all care increasingly about this,
in an increasingly inter-connected world.

However, as yet there are few measures for CSR which
really get to grips with the key issue of environmental
sustainability. Without rapid progress it is clear that
the global environment and resource base is rapidly

deteriorating.

The Eco-region NW provides a detailed benchmark for
the performance of 123 business sectors, as summarized
in the chart above. But this is not enough in itself. There
is a wider realization that the necessary step change in
resource efficiency can be both cause and effect of
growth and competitiveness.

All businesses are now somewhere on the
‘responsibility” spectrum, with major oil companies and
retailers now showing the way. One problem is that as
the amount of presentation goes up, the credibility
often goes down.

This is then the contribution of the Eco-region NW, and
its parent REAP model - to provide a benchmarking
scheme for environmental sustainability, based on the
best available solid data and analysis. The prototype
REAP-benchmark shows some starting points, to be
developed in future phases of the program.

Energy in production

This section is a brief overview of the metabolism of the
NW regional economy, in terms of energy, materials
and emissions. This is a brief summary of the much
more detailed information in the REAP system and the
REAP-Benchmark scheme.
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Energy in production, by sector
NW region, tonnes oil equivalent / capita

Transport & comms (12%)
Wholesale & retail (3%)

Financial services (2%) Construction (1%)

Public admin (2%)
Education, health etc (3%)
Other services (1%)

Utilities (25%)

Domestic Energy (18%],

Private transport (8%)

Agriculture (1%)

Mining & quarrying (3%) Manufacturing (21%)

Source: REAP 2006

The first questions are on what provides the energy for
business: what are the proportions of the total
consumed by each sector: and what are the
vulnerabilities of each sector, in the context of rising
energy prices and insecurity of supply.

The pie chart here shows the broad distribution of
energy around the NW economy. This shows power
generation as taking the largest slice, followed by
manufacturing, and by domestic energy. Commercial
and public transport (including aviation) is larger than
private transport, at about the same volume as the rest
of the service sector.

Material balance

The pattern of material production and trade balance
can be seen clearly in the chart. This summarizes the
much more detailed information available in the REAP
system and the REAP-benchmark package.

The largest production volumes are seen in the mining
and quarrying industries, but exports from here are
relatively small. Large volumes are also seen in the
non-metallic sectors, i.e. building materials and other
mineral products. The largest exports are seen in the
chemicals industry: and the largest imports with
chemicals and energy fuels.

The same material inputs eventually find their way to
the consumer (the exports to rest of world is shown
here twice for reference). This list of sectors covers only
the primary and secondary industries, as there is no
regular data recorded for service sectors.

It does show clearly the very large volumes going to
households, coming from agriculture and food, and
from energy fuels. It also shows the large volumes

Overall impacts from production

NW region, of GOy, acid rain & eco-footprint

02, tonnes / capita Eco-footprint, global hectares / capita
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Source: DTI 2006

going into capital investment (mainly buildings) from
the non-metallic products sectors, i.e. building
materials and so on, which pass through the
construction sector itself (classified as a service
industry). Major volumes of solid waste also arise from
these three sectors.

International trade

Each region has a different international trade balance
of imports and exports. This is usually shown as
financial flows, so it is quite unique here to show
material flows, as drawn from the REAP system.

This shows interestingly the net balance of exports to
the EU as the largest market, and also to North
America, both in mining and quarrying materials, and
in chemicals and other manufactures.

The world map overleaf shows these imports in terms
of continents of origin, overlaid on a map of future
global problems —deforestation, tropical storms etc. The
message is very clear — that businesses cannot expect
the current pattern of freely available low cost
commodities to continue without limits.

Overall impacts

For a summary of the overall impacts from production
sectors we can compare the CO:z emissions with acid
rain pre-cursors (NHs, SOz, NOx) and with the eco-
footprint (all shown per capita in the NW region).
While the major sources of overall environmental
impact are broadly similar, the relative weightings of
the three indicators vary significantly.

e  The highest eco-footprint is from agriculture,
manufacturing, the utilities and transport.
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Production & trade balance, by industry sector

NW region, 1000 tonnes / annum
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Source:REAP 2006

e The major sources of acid rain are also utilities and
transport, followed by agriculture and domestic
energy.

e The CO2 emissions are highest from utilities and
manufacturing.

Context

Environmental sustainability is generally identified
with fixed limits defined by local or global thresholds,
in environmental capacity / risk / irreversible change.
Meanwhile businesses are generally identified as small
inter-dependent parts of a much bigger picture: as part
of a economy: as part of a product supply chain: as part
of a system which delivers human welfare. It is
generally very difficult to translate the environmental
thresholds to specific targets for business in any sector,
as they are all in some way inter-dependent.

It is also clear that often the major effects of business
are not direct material flows through their gates, but
‘induced’ effects elsewhere in the supply chain. For
instance a supplier of concrete blocks might accept
some responsibility for the emissions of a cement
factory — but how many estate agents will accept
responsibility for the factory, even while they are
profiting indirectly from that activity? Many
businesses will naturally argue for their interest in
‘externalizing the externalities’, as such costs may
equate at least to their profit margin. This becomes
more important, the more an economy shifts from a
material basis towards a service basis, i.e. over 75% of
the economy in wealthy countries. It is also significant
in terms of the emerging CSR agenda, where businesses
are being pressured into new linkages of social /
environmental responsibility.

The ladder of ‘sustainable business’

integrated closed-cycle
clean technology & service
dematerialization

‘sustainable
enterprise’

sl ‘PULL’
FACTORS total stake_hp_lder EACTORS
: responsibilit
regulation - new markets
liabilit total chain
y management consumer
consumer _ : image
pressure environmental .
management supply chain
supply ; opportunity
i compliance
pressure commitment
-
‘end-of pipe’

pollution control

The resource flow analysis approach has much to offer
this question, particularly in its ‘next generation” form
where flows between industries are represented
through the input-output method. The REAP toolkit
developed by SEI / CURE / WWF is potentially the
foremost point of reference in identifying resource flow
“profiles’ and sustainability thresholds in business
sectors. The REAP calculates these at the level of
sectors and product types: these are then an ‘envelope’
or benchmark to compare with actual business or
product performance.

Linking to competitiveness

The environmental factors above then need to be linked
back to factors of business competitiveness, generalized
by production sector. This can be seen with the ‘ladder
of sustainability” diagram below. This is to be
implemented in the interface which covers a range of
information to be supplied mainly from industry / trade
associations, and economic / business development
agencies. On the ‘push’ side (negative pressures or
risks).

e Rising costs of energy, transport, waste, water etc

¢ Increasing liabilities, insurance costs

e Regulatory pressures

e  Supply chain pressures from larger customers with
CSR agendas.

On the pull side of positive incentives:

¢ New markets

¢ New technologies and processes

¢ Improved image for customer base

e Improved commitment by employees
e Increased confidence by investors.
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Supply chain analysis

The key theme of this project looks at businesses, not
only as economic units, but as part of a bigger picture:

e Business as part of a physical supply chain, with
resource flows from cradle to grave, and through
the lifetime of their products.

e Business as part of a human activity chain, from
investors, managers, workers, consumers and other
parts of society.

This toolkit concentrates on the first of these, but
looking towards the second (for a future project). We
use examples in italics to illustrate the concepts of
business sustainability. Note: the scheme is not
finalized and still under development.

The overall business benchmarking framework
contains four types of influence:

e Direct influence — e.g. where a factory makes cement

e Indirect upstream — e.g. where a housebuilder uses the
cement to build houses

e Indirect downstream — e.g. where the houses then
consume large amounts of energy.

e Induced - e.g. where an estate agent helps to sell houses
which have used the cement

These can be applied to different stages in the resource
flow cycle, (each one of which can be very complex):

e  Extraction — e.g. cement for the houses is extracted
e Production - e.g. the materials are produced and houses

DIRECT INFLUENCE —
e.g. Factory makes
cement from lime,

produces emissions

Supply chain framework

shows different types of influence through economic transactions

UPSTREAM —e.g.
Housebuilder
provides houses
using the cement

DOWNSTREAM —e.g.
Finished houses use
energy for heating

INDUCED EFFECTS —
e.g. Estate agent sells
the houses which
have used cement
and will use energ

Consumption

hou J{ 9°Y

seh [| e [l cap ff exp

oid || Me ital { ort
nt

Manufacture
production

Factors in
production

Inter-

industry

Imports

e  Consumption — e.g. the houses are purchased

e Operation — e.g. the houses then use energy supplied
from elsewhere, cleaned, maintained and so on.

e End-fate —e.g. the houses are demolished and the
material goes elsewhere.

For each of these there are 3 general criteria of
environmental sustainability, to be monitored and
targeted for each of the impacts.

e environmental capital -i.e. depletion of resources
& qualities

o environmental impact —i.e direct damage &
disruption

e environmental risk —i.e. increased hazard or
vulnerability

Targets for these can be drawn wherever possible from
scientific evidence, social welfare or political priorities.
The eco-footprint is one universal measure which
represents to some degree each of these.

It is also significant that there are degrees of certainty
or contention for each of these categories:

¢ Direct - in principle this would be measurable in
terms of what physically leaves or enters the
‘factory gate’, at least for manufacturing sectors.

e Indirect upstream — in principle this is calculable
through the input-output method and its spin-offs,
if the input-output categories are reliable and
representative (less so for services).

¢ Indirect downstream — there is more uncertainty
and assumptions to be made, about what happens
to the products after the factory gate, i.e. on
consumer behaviour, product life etc.

e Induced - this is more debatable, as to what is an
induced effect. For instance how many estate agents

are built would accept responsibility for the cement factory whose
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products they help to sell? This is where the influence
of supply chains, investors, regulators, media,
NGOs and the public, becomes crucial in setting
the boundaries and allocating responsibility.

Upstream / downstream linkages

To provide further focus the upstream — downstream
analysis is useful for identifying the nature of the causal
chains, and definition of direct / indirect / induced
influences. This works generally within the input-
output methodology for inter-industry transactions,
and the conceptualization of upstream / backward
linkages, and downstream / forward linkages:

e Upstream / backward links: in economic terms,
suppliers to the industry: in physical terms,
precursor materials / products.

e Downstream / forward links; in economic terms,
purchasers or users of the industry output: in
physical terms, successor materials / products.

The definition of downstream / upstream depends on
the position in the centre, i.e. the sectoral profile. While
this appears obvious, for many businesses covering a
range of activities the sector classification is not always
apparent.

Benchmarking & indexing

The concept of benchmarks is to set out a framework
for the interaction of economic activity with
environmental impact / resource consumption. This
would contain, as per the ‘cube’ visualization below:

e Environmental factors in waste, materials,
transport, energy, water, minerals, toxicity burden
if known etc

Business benchmarking framework
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e Economic / social factors: GDP / turnover, GVA,
employees, capital investment, other EHS /
corporate responsibility

e average / best practice for similar firms / products

e average / worst / best practice for the sector and
sub-sector

e comparison with regional pressure points, limits,
goals and targets

For many of these issues a close link to Environment
Agency & industrial sector data systems on major
processes would be essential. Recent work has
formalized the direct / indirect components of the
above general approach, in a “triple bottom line’
analysis of all sectors in the Australian economy
(Lenzen et al 2005). In the development of a practical
model, the aim is to follow this model as far as is
feasible within UK data and the practical needs of
business. However the list of factors is adjusted here
towards the material flow perspective and a service
sector economy.

Towards a business toolkit

The general experience so far is that on-line or
questionnaire type survey forms work most effectively:

e  with human contact as backup,

e where data collection is very easy,

e  where there are strong incentives for data
collection.

However, on-line benchmarking is seen as often
technically complex & costly, and prone to failures of
one of the above. In response the REAP-Benchmark
toolkit is developing a methodology concept for
business benchmarking which is

L@ \VAV 4
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e Based on application of the REAP structure

e Can be directly linked to the ENWORKS or similar
front-line activity

e  Builds on existing data capture schemes from
regulators & CSR managers.

The key question is, what does business need to know?
Business performance within the sector —

e The sector performance and profile is summarized
by the above indices

e the general idea is that businesses can benchmark
themselves to sectoral averages, in the absence of
more detailed data.

Supply chain pressures & opportunities —

e this is generally shown by the TBL analysis above.

o Close examination of the data will show how a
business embodied energy profile is built up e.g.
from stages in the upstream supply chain of the 1st
or 2nd order.

Product pressures & opportunities —

e requires more focus on the matching of products to
industry sectors.

e In principle this could be calculated by matching of
products to sectoral financial output to final
demand, and then following the direct / indirect
paths

Given the drawbacks of on-line benchmarking above, it
is now proposed to provide a ready made ‘low-tech’
spreadsheet template to be downloaded. This can be
generated directly from the REAP system, with data
simply extracted for that industrial sector.

This will contain pre-generated data for that sector,
normalized by GVA, GDP and employees, including;:

e Energy by fuel

e Transport by mode

¢  Waste & recycling

e Raw materials

e  Exports & imports

e Typical product range

e  Opverall footprint as calculated in REAP, direct &
indirect

e  Where possible, best practice / best available
technology for each of the above.

Businesses can then fill in as much of this as they can.
Each item they fill in will generate intelligence on
benchmarking of direct value to themselves. Items not
filled in still have the default values for that sector.

(this needs some incentive or reminder system for
returning the forms...)

e This will be fed into existing schemes e.g. Enworks,
who have the active outreach programmes on the
ground

e It would also be fed into industrial / trade
associations, who have the more detailed
knowledge of opportunities in each sector.

v
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Policy agenda

The overall implication of this report is to highlight the
challenge for the Northwest to move towards
environmentally sustainable development.

We take the measures of this as consumption-focused
CO2 emissions, material flow and eco-footprint, as
defined by the Ecological Budget UK analysis. We take
the target as the 4-fold increase in resource efficiency,
as defined by the F-4 scenario.

This is a tightly focused agenda, which leaves aside for
the moment the many other dimensions of
sustainability — social, cultural, economic and so on.
Even so this material challenge raises huge questions
on who is responsible, how it can be achieved, what are
the next actions required, and how much are the costs
and benefits to each party involved.

This report can only provide a sketch of such questions,
and point to other more in-depth discussions in other
parts of the UK."

e There is a question on governance. Although
the NWDA, GONW, NWRA etc are the main
coordinating bodies for the region, (with many
other acronyms to support them), their actual
powers are limited in comparison to central
and local government. How far can the
NWRA and its member authorities mobilize
real capacity to achieve their goals, in the
complexities of regional and local policy?

e A second question is on resources. To make
realistic progress requires public finance for

17 Ravetz 2000: WWF 2004:

investment. There are also wider issues on the
role of the public sector in the market, and in
market development of technology and
infrastructure. For instance, if all public bodies
in the region were to require their buildings to
have solar panels produced in the region, the
price would fall rapidly and the renewables
programme could achieve viability.

e A third question is on attitudes - how far are
the general public and businesses committed to
this kind of strategy, and what it would take to
increase such commitment. For instance, there
is evidence that the most cost-effective action
to reduce climate emissions is not so much
technology, as in how it is used — coming back
to the agenda of public awareness and business
attitudes.

This study provides an outline of how each of the
policy options can be addressed in the short, medium
and longer term. A typical strategic programme for
reducing eco-footprint will contain both ‘demand side’
and ‘supply side’ components: both ‘physical” actions
and ‘human’ actions: and will need both technical and
economic resources. The ‘next steps’ are the actions
which cost little, use available technology, gain political
viability and generate social benefits — the ideal win-
win situation. In general these will include:

e vision: generate scenarios, projections and
visions in combination with all stakeholders

e resources: build institutional ‘capacity” for
cohesion, cooperation and longer term
thinking

e action: strategic business planning for short,
medium and longer terms

The likely shape of a strategic program can be charted
out on a material ‘cradle to grave’ basis, showing the

mwwvw

= e ®

63

Main report
CURE May 06



Regional sustainable consumption & production forum

BUSINESS

Competitive
ness

Innovation

WASTE
STREAMS

MSW
cé&l
c&b

\_ Special etc ‘

INFRA
STRUCTURE

Transport /

sites

likely actions at each stage for now, soon
and later.

General recommendations

For regional and local authorities, the first question is
how they can most effectively work together, whether
through Local Strategic Partnerships, sub-regional
groupings or inter-regional networks. Following this
are some suggestions for practical “horizontal” actions
in the shorter term, 2006-2011:

e  Corporate policy and mission: promote
Sustainable Community Strategies, Local
Agenda 21, and other vision and consensus
building exercises

¢ Information and management: enhance the
existing audits and benchmarking schemes for
State of Environment, social and community
audits, place checks, quality of life surveys and
so on.

e In-house improvements: beginning of green
purchasing policies, travel demand
management, environmental management
systems, targeting and monitoring.

e Policy integration between sectors, levels and
agencies, to take forward the regional
sustainable development framework.

Recommendations - targets

Sooner or later the North West RES and RSS, and all the
sub-regional or local strategies which follow on from
these, will need to take on board ‘hard’ targets and
measures to fulfil their aspirations. The following
suggestions are put up for further debate in future
reviews of the RSS, RES and associated documents:

DRIVERS BARRIERS
Regulation Material costs
Cost Skills & knowhow
Supply chains Mixed materials
Public pressure Market failure S
MARKETS /
G @ SECTORS /
CLUSTERS
Resource recovery Con_structlon,
agriculture,
\.chemicals etc ‘
MATERIALS /
<] PRODUCTS
Glass,
timber,
paper etc
AGENCIES FACILITATORS ;J
Env Agency Wrap
WDA's & RWS Envirowise
RDA's & business dev Envirolink
Operators EnWorks etc

e ‘Stabilization”: reducing current growth trends
in eco-footprint, as discussed in section xxxx.

e Consumption targets: a phased programme of
reductions in the purchasing eco-footprint of
households and other final consumers

e Production targets: a phased programme of
reductions in the business and industrial
sectors of the West Midlands

¢ Infrastructure targets: likewise a phased
programme of reductions in the built transport,
energy and utilities sectors of North West.

Each of these will generally aim at the basic target
trend-curve of -2.5% per year. This challenging target
will then require further research and evaluation as
below.

Recommendations: research

To enable the above, the Ecological Budget UK research
programme is being taken forward into future phases,
at both the national and regional level. Collaboration
with bodies in the North West will be essential along
with other regions, to ensure that the results are topical
and timely:

e More detailed analysis of the RSS options, links
with the RES, and localized impacts.

e  Spatial analysis of infrastructure and
regeneration activity to focus on opportunities
for resource efficiency.

e  Public procurement analysis, covering
buildings, transport, materials etc, to ensure
that the public sector is in the lead.

e Business-environment benchmarking, to
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a key issue, relating particularly to material
intensive imports of commodities.

¢  Fiscal intervention — environmental tax and
subsidy is a key principle in shifting market
patterns towards environmental responsibility.

e  Procurement by the public and quasi public
sectors. Procurement is possibly the first
priority as the principles of least-cost planning
and integrated asset management can be
applied.

Firm and product level: the business —environment
programmes below are not exactly new — but the
incentives and urgency have increased, and the tools
and techniques to enable them have also improved:

e integrated supply chain management — rather than
each firm drawing a line at its gate, this looks at the
total supply chain for opportunities in new
processes, logistics, technologies and business
models.

e integrated resource and waste management:
integrated energy and climate emissions strategy.

e sustainable product strategy — includes the issues
of operational impacts, end of life fates etc.

¢ sustainable enterprise management — includes the
issues of CSR, employee welfare, shareholder
value, risk management etc.

Role of enablers

In the centre of the ‘road-map” are the so-called
‘enablers’. At the regional level these are currently
focused through the SCP-net (‘sustainable
consumption and production network”) for technical

T . Integrated
benchmarking evaluation
o v = H
< = H
E IilJ Technical - Networking & E
aporeisal buing )10
@) resource / waste product strategy |a
5 man ageLnent H
| s Sustainable
n Integrated_ supply enterprise
2005 : 2010 :
enable more accurate monitoring and priority
setting for business sectors.
e Product-environment benchmarking, to enable
more responsible consumer purchasing.
e Comprehensive and detailed ‘triple bottom
line” accounting and appraisal framework for
all forms of policy evaluation and impact
assessment.
e Target-based programme development for
‘consumption’, ‘production” and
‘infrastructure’, as above: using least-cost and
integrated asset management techniques.
Recommendations: programs
Regional level activity is likely to be most effective as a
coordinator and enabler of national and international
actions in the public and private sectors. These are
shown in concept form in the road map above (Fig...).
The ‘road map’ concept is used here to show the
general direction of travel and the cross-linkages
between these broad and challenging themes.
National & global level: these are general principles
which are being explored further in the One Planet
Economy Network research programme.
e Ecological transformation: the general prospect
is that each industry and business sector will
need to develop a transformation strategy, in
order to maximize added value, minimize
environmental impacts and risks, and enhance
corporate social responsibility.
e International development and trade policy is
A/ 65
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development and capacity-building:

e  Technical modelling & appraisal tools — of
which REAP and REEIO are the most relevant
at the moment.

e Monitoring and benchmarking techniques,
with continuous improvement of audits,
databases, case study libraries etc.

¢ Integrated policy appraisal and evaluation —
applying these tools and techniques to the
policy & management cycle

e Networking & capacity building — training,
dissemination etc

There is a notional timescale shown from 2006 — 2020,
where each of the above factors is an ongoing
programme. However where there are clear targets and
milestones, such as in the series of EU Directives on
waste, then a more specific application of this road map
would be useful. A further stage would then link back
various targets and technology factors to the analytic
models of REAP, REEIO and similar.

Next steps

Overall, this report will have served its purpose if it
helps to illuminate a much longer programme of
investigation and debate in the North West.

We aim to show that environmental sustainability is the
only responsible path to follow in the 21¢ century.

To back this up we provide the beginnings of an
evidence base to measure conditions, trends and
targets. We put the case that the NWDA and all
organizations involved, should take forward these
recommendations. This will involve a multi-level
programme of evidence and capacity building, in
preparation for major actions over the coming decades.
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Appendix

Summary accounts

This section shows some key summary tables from the Ecological Budget UK accounts. All tables are based on

the REAP tool and associated workbooks.

Table 1: material flows

Shows aggregate material flows through the NW economy, per person: note that Direct Material Input (DMI)

includes primary industries plus all imports.

Domestic import waste
productio controlle  other  recycled | fraction fraction
n imports  exports dwaste waste &reused| of DMI of DMI
t/cap t/cap t/cap t/cap t/cap t/cap % %
Agriculture, forestry, fish 1.65 0.28 0.06 1.47 17% 89%
Mining and quarrying 9.63 1.69 1.92 1.57 18% 16%
Manufacturing 5.74 1.95 1.30 0.72 0.00 0.33 34% 13%
recycling
Electricity, gas, water % of waste
Construction 1.72
Wholesale & retail 0.31 0.14 45%
Transport & comms 0.04 0.02 36%
Financial intermediation 0.14 0.04 28%
Public administration 0.03 0.01 28%
Education, health, social 0.07 0.01 22%
Other services
Domestic 0.59 0.12 20%
Private transport
Other flows 0.61
Total 3.92 3.28 191 5.37 0.67 35%
Direct Material Input (DMI) 15.2
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Table 2: resource productivity

This shows the material flows as above, per unit of economic output, for a basic measure of physical resource

roductivity: (data as at 2003)

Domestic recycled total
productio UK UK controlle other & economi
n imports  exports d waste waste reused c output
VEM VEM tVEM t/EM VEM t/EM £billion
Agriculture, forestry & fish 3622 609 135 3224 27
Mining and quarrying 12439 2180 2484 2027 46
Manufacturing 269 91 61 34 0 16 1262
Electricity, gas, water 48
Construction 806 127
Wholesale & retail 175 78 106
Transport & comms 15 5 167
Financial intermediation 17 5 488
Public administration 20 5 82
Education, health, social 20 4 205
Other services 81
Domestic
Private transport
Other 0
Total 16330 2881 2680 280 6057 114 2638

Table 3: energy & emissions

This shows key indicators of energy demand & supply, with climate change emissions & ecological footprint per

person.
Acid
Fossil Greenho rain
Total Electrica fuel use precurs Carbon Eco-
energy | energy energy gases ors dioxide  footprint
t CO2 t SO2

toe/cap toe/cap toel/cap eg/cap eq./cap t/cap ghal/cap
Agriculture, forestry & fish 0.03 0.01 0.02 0.85 0.009 0.06 0.86
Mining and quarrying 0.14 0.00 0.13 0.56 0.001 0.42 0.12
Manufacturing 0.96 0.12 0.84 2.28 0.009 2.09 0.53
Electricity, gas, water 1.11 0.09 1.02 3.20 0.017 3.02 1.04
Construction 0.04 0.00 0.04 0.11 0.000 0.10 0.03
Wholesale & retail 0.14 0.05 0.10 0.31 0.001 0.25 0.08
Transport & comms 0.56 0.02 0.54 1.59 0.014 1.56 0.44
Financial intermediation 0.09 0.04 0.05 0.14 0.000 0.13 0.07
Public administration 0.07 0.01 0.07 0.17 0.001 0.17 0.04
Education, health, social 0.12 0.02 0.10 0.23 0.000 0.22 0.08
Other services 0.05 0.01 0.04 0.33 0.001 0.12 0.04
Domestic energy 0.83 0.17 0.66 1.58 0.003 1.52 0.49
Private transport 0.38 0.00 0.38 1.12 0.004 1.05 0.28
Total 4.51 0.53 3.98 12.46 0.06 10.72 4.09
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Table 4: energy & emissions by demand

Shows key indicators of energy & emissions as above, by demand side category:

Acid
Fossil Greenho rain
Total Electrica fuel use precurs Carbon Eco-
energy | energy energy gases ors dioxide  footprint
t CO2 t SO2
toe/cap toe/cap toe/cap eg/cap eg./cap t/cap ghal/cap
households 3.20 0.39 2.81 9.00 0.040 8.20 4.20
government 0.36 0.04 0.32 1.00 0.004 1.00 0.40
capital 0.41 0.05 0.36 1.20 0.006 1.40 0.80
exports 1.10 0.10 1.00 3.10 0.019 3.50 0.00
other demand 0.02 0.00 0.02 0.06 0.000 0.10 0.00
total 5.09 0.58 451 14.36 0.069 14.20 5.40
Table 5: resource productivity by energy & emissions
Shows resource productivity in terms of energy, emissions & footprint, per unit of economic output.
Acid
Fossil Greenho rain
Total Electrica fuel use precurs Carbon Eco-
energy | energy energy gases ors dioxide  footprint
gha/
t/EM t/EM t/EM YEM tEM t/EM £billion
Agriculture, forestry & fish 0.06 0.01 0.04 1.86 0.02 0.13 1.88
Mining and quarrying 0.18 0.00 0.17 0.72 0.00 0.54 0.15
Manufacturing 0.05 0.01 0.04 0.11 0.00 0.10 0.02
Electricity, gas, water 1.38 0.11 1.27 3.99 0.02 3.76 1.29
Construction 0.02 0.00 0.02 0.05 0.00 0.05 0.01
Wholesale & retail 0.08 0.03 0.05 0.17 0.00 0.14 0.05
Transport & comms 0.20 0.01 0.19 0.56 0.00 0.55 0.16
Financial intermediation 0.01 0.00 0.01 0.02 0.00 0.02 0.01
Public administration 0.05 0.00 0.05 0.12 0.00 0.12 0.03
Education, health, social 0.03 0.01 0.03 0.07 0.00 0.06 0.02
Other services 0.03 0.01 0.03 0.24 0.00 0.09 0.03
Domestic energy 0.60 0.12 0.48 1.15 0.00 1.11 0.36
Private transport 0.27 0.00 0.27 0.81 0.00 0.77 0.20
Total 0.10 0.01 0.09 0.28 0.00 0.24 0.09
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Table 6: trends & targets

This is a different approach to the baseline tables above, in order to show the alternative directions of change. The
data is based on UK average ecological footprint components in ghal/cap: business as usual growth rates are drawn
from DTI 2006: EEA 2005: DoT 2003. The target data is based on a Factor Four calculation.

2005 2015 2025 2035 2045  DCAUProjectedgrown
Food and drink 1.16 1.29 1.44 1.61 1.80 1.10%
Home and energy 1.17 1.25 1.33 1.42 1.51 0.65%
Travel / air travel 0.97 1.24 1.59 2.03 2.60 2.50%
Consumables 0.54 0.60 0.67 0.75 0.84 1.10%
Services 0.36 0.38 0.41 0.44 0.46 0.65%
Fixed Capital 0.76 0.81 0.87 0.92 0.99 0.65%
Government & other 0.40 0.41 0.42 0.44 0.45 0.30%
Total BAU trend 5.36 5.99 6.73 7.61 8.65 1.16%
Factor Four target 5.36 3.95 291 2.15 1.58 -3.00%
Table 7: Construction productivity indices
) embedded
domes_tu: fossil fuel electricity eco- CO2 IMPORT EXPORT
material . waste / . R o . . INTENSIT
) .~ imported / : intensity: intensity: footprint CO2 import INTENSIT ,.
intensity: - material ; - R S U Y: export
domestic . . tonnes oil tonnes oil intensity: intensity: intensity: Y:import
MFA / . input: . . as % of
material equiv / equiv / gha/ tC02/ tCo2/ as % of
£GVA . . waste as - - o - -~ . total
. input: % Emillion  £million  £million  £million  £million domestic
domestic % of DMI } . ) . demand
) domestic domestic total domestic domestic by tonnes
production . . h h by tonnes
production production demand production production
Metal ores extraction 2.97 483657% 0% 4666 0 36 13 338 47306% 150%)
Other mining / quarrying 74.33 2% 4% 116 35 4 0 1 114% T7%)|
Wood & wood products 1.38 94% 187% 4100 403 202 13 5 44% 24%)
Pulp, paper, board 1.54 150% 91% 1624 88 50 4 4 105% 101%)
Paper & board products 1.01 15% 238% 2875 155 50 7 6 16% 21%)|
Rubber products 0.35 71% 206% 3840 557 43 10 14 55% 48%
Plastic products 0.33 46% 233% 1767 863 55 5 6 23% 51%|
Glass, glass products 1.68 31% 36% 3379 1038 67 10 13 35% 40%)
Ceramic goods 0.71 113% 33% 2535 706 19 6 16 46% 28%)
Structural clay products 14.02 2% 40% 10155 1080 331 26 1 3% 31%)
Cement, lime, plaster 17.96 4% 39% 29332 2138 3023 217 1 9% 40%|
|Articles concrete, stone 17.63 1% 40% 1171 464 65 3 3 9% 60%|
Iron and steel 2.95 41% 304% 21657 633 607 63 17 38% 101%
Non-ferrous metals 0.48 109% 333% 3587 1981 65 12 45 113% 105%)
Metal castings 0.39 0% 473% 1465 1240 1784 4 0 0% 259%
Structural metal 0.49 8% 425% 834 342 14 2 3 5% 11%)
Metal boilers, radiators 0.16 57% 381% 1358 557 14 3 5 23% 17%)
Metal forging, pressing 0.04 0% 473% 69 28 14 0 0 0% 14%)
Cutlery, tools etc 0.08 253% 251% 1572 644 14 4 6 60% 43%
Other metal products 0.34 75% 363% 962 394 14 2 4 39% 47%)
Construction 2313 142 44 7 0 0% 0%
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FAQ’s

A more detailed set of frequently asked questions is
available on www.eco-region.org

What is an eco-footprint?

The eco-footprint calculates the land area needed to
feed, provide resources, produce energy, and soak up
the pollution from our lifestyles.

As this land is distributed around the world, the figure
is put in ‘global hectares” (gha). At the moment the
average person in the NW region has an eco-footprint
of 5.45 global hectares. This is 3 times bigger than our
fair ‘earth share’ of 1.8 global hectares, i.e. if the world’s
productive land area was equally shared with the
world’s population.

What is a One Planet Economy?

This is a system of production and consumption which
respects environmental limits, local and global, which
is also financially and socially sustainable. Its main
target is the fair ‘earth share’ footprint of 1.8 gha per
person. This means a long term goal of 75% cut in
resource use — i.e. Factor Four increase in resource
efficiency.

What is the F-4 scenario?

If the UK and other affluent nations halve resource use
and double resource efficiency, we will be able to live
on one planet alongside the rest of the world’s
population (von Weizsacker 1997). This factor four
reduction in footprint will need an efficiency increase of
about 2.5 - 3% per year from now until 2050. As this
can only be imagined from the present day, it has to be
developed in the form of a ‘scenario” — this might be
more technical, more narrative, or a combination of
both.

What is the REAP toolkit?

The ‘REsource & Energy Analysis Programme’ is a
database and modeling system which calculates the
total impacts of all kinds of production by industry and
consumption by households, at local and regional level.
Produced in a partnership led by SEI-York with CURE
and WWE-UK. It is now available in Version 1.0, but
development is continuing, on scenario modeling,
sectoral applications, appraisal packages and business
toolkits. For further details see - www.sei.se/reap/
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Data resources

(Available on www.eco-region.org )

Cé&l waste:

<<EcoNW - C&I waste & MFA tables May06>>:

(CURE): waste data based on EA survey 2003, released

2005

e  full 123 sector mass balances,

e 123 sector waste arising, recycling / re-use,

e 123 sector waste composition.

e To follow — calculation of footprint / carbon lost /
potential

e To follow — matching with Envirowise sector data.

MSW waste
<<EcoNW — MSW waste footprint May06>> (SEI)

e Full MSW composition & recycling data (WRAP)

e Disaggregated by local authority in the NW (all
England available)

e Calculates eco-footprint lost / potential through
management / recycling

e Provides detailed account for individual LAs

Business benchmarks

<<EcoNW - business benchmarks May06>>

This is a demonstration (not operational) of a ‘'REAP-

business’ benchmarking scheme

o  full 123 sector resource productivity benchmarks,
based on mass balances,

e energy by 10 fuels from ONS 76 sector
environmental accounts: allocated to 123 sectors

e  air emissions by 26 substances from ONS 76 sector
environmental accounts: allocated to 123 sectors

o C&I waste as above.

Local area footprints

Local area footprints breakdowns are available

individually on www.sei.se/reap/local

This file provides a full set for analysis.

These are calculated statistically from:

¢ ACORN social group distribution by local area:

¢ ACORN expenditure data

¢ Household expenditure from COICOP

e  Consumption based footprint as from REAP
system
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Activity accounts
Activity accounts are a prototype supply chain analysis Ab b revi atl ons

system. This works well as a summary overview of a
more detailed structural path analysis approach to
follow. <<EcoNW - activity accounts March06>>

¢ 24 sector 1nput-output tables BATNEEC ‘best available technology not entailing excessive cost’

e 24 sector Mass balance summaries BAU ‘business as usual’ scenarios

. 24 sector Energy & emissions BPEO ‘best practicable environmental option’

e Activity sector supply chain accounts CAP Common Agricultural Policy
CE Cambridge Econometrics
CMS Caleb Group
coIcor national database of household expenditure
CURE Centre for Urban & Regional Ecology
DCLG Department of Communities & Local Government
DT Department for Transport
DTLR (the former) Department of Transport, Local Government and
the Regions
DEFRA Department of Environment, Food and Rural Affairs
DETR (the former) Department of Environment, Transport and the
Regions
DPSIR ‘driving forces, pressures, state, impact, response’ framework for
indicators
DTI Department of Trade and Industry
DUKES Digest of UK Energy Statistics
EA Environment Agency
EEA European Environment Agency
ECA Enhanced Capital Allowance
ERDF European Regional Development Fund
EU European Union
EUWFD EU Water Framework Directive
F-4 Factor 4 reduction in resource use
GDP Gross Domestic Product
GONW Government Office NW
IA integrated assessment
ICT information & communications technology
IPCC Inter-Governmental Panel on Scientific Assessment of Climate
Change
IPPC ‘integrated pollution prevention and control’
LCA ‘life-cycle analysis’ of environmental impacts
LDF local development framework
LFT Land Fill Tax
LSP Local Strategic Partnership
NWDA North West Development Agency
NWRA North West Regional Assembly
NDPB non-departmental public body
ODPM Office of the Deputy Prime Minister
ONS Office of National Statistics
OST Office of Science & Technology
PIU Performance & Innovation Unit (former) of the Cabinet Office
PMSU Prime Minister’s Strategy Unit
PREST Policy Research for Engineering Science & Technology
PRODCOM database of products and materials of Customs & Excise
RDA Regional Development Agency
REAP Resource Analysis Programme
REEIO Regional Economy-Environment Input-Output (Model)
RES regional economic strategy
REWARD ‘Regional & Welsh Appraisal for Resource Productivity &
Development’
ROHS Restriction of Hazardous Substances (directive)
RPG Regional Planning Guidance
RSS Regional Spatial Strategy
RSDF Regional Sustainable Development Framework
SA sustainability appraisal
SCP sustainable consumption & production
SCP-net Sustainable Consumption & Production network
SEA strategic environmental assessment
SEI Stockholm Environment Institute
SEPA Scottish Environment Protection Agency
SU Strategy Unit of the Cabinet Office
TEPI Towards Environmental Pressure Indicators (EEA)
UDP Unitary Development Plan
UKCIP UK Climate Impacts Programme
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