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1960s and 1970s -shocks to the system.
Humans are not as good at environmental
management as we thought we were
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Pioneering low carbon building techniques
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UK's largest solar thermal roof

S



Low-carbon building design




Over 30 spin-out enterprises

®coay"

ecodyfi newsletter and
annual review 2004

Annual review for the year 2004-5 from ecodyfi
Co-Chair, Aled Griffiths

Farmer Aled Griffiths, ecodyfi
Co-chair

What is iz that makes the Dyfi
Valey special? Tm sure we all
have our own take on this —
landscape, culture, anguage,
Owain Glyndwr, CAT...and a
growing reputation for bringing
these things together. Ecocyfiis
at the heart of this and it's
important work.

At one level it's about bringing
people, natural resources anc
business activity together to

improve owr quality of life for
the long term. Articles in this

newslester Hustrate some of

our efective work in specific

communities and with particu-
far issues and projects.

It’s also about bringng people
together. The valley's strengths
inciude the expertise and new
ideas that have arnived in the
area during the last 30 years -
and how many of these fit well
with tracitional values such as
respect for the hnd. But there
s much work to be done in
breaking down the barriers
thas stil exist between the
different parts of our commu-
nity.

One highlight of 2004 for me
was the conference we organ-
isec in June about the pro-
posec Dyfi Biosphere Reserve.
Az firsz sight this looks like an
environmental intiative, but we
discovered that we cn use this

prestigious UNESCO designa-
tion to help farmers and
strengthen the Waelsh language
locally as well as protecting
our habitats and encouraging
responsible tounsm.

We zic goodbye 10 Co-Char
Nic Dunidey, one of ecody®’s
maost active board members,
this year. I'd like to say a big
thank you to her for so much
hard work.

We're delighted that the
Welsh Development Agency
and Environment Yales have
agreed to continue backing us
for another three years. Per-
haps what they see 23 specal is
2 community keen to benefit
from protecting and using its
environmental and cultural
assets. That's what we call
sustainable community regen-
eraticn. Jon us.

Famers Gwen Lioyd and Charles
Arch discussing horticulture ot the
Dyfi Beosphere Conferance.

Horticulture culture

in 2004 we began a project 10
stimuiate horticulture amongst
farmers of the Dyfi Valley.
Ecodyfi directors Charles Arch
and Aled Griffiths have been
working with Tom O'Kane of
ecadyfi and Gwen Uoyd of
Farming Connect. The aim is to
increase locally grown fruit &

vegetables in order o reduce
wasteful transport, keep money
in the local economy, encour-
age farm diversification and
improve local ciets. Through-
out the year we ran 2 series of
farm visits anc continue to seck
ways of encouraging local
growing.

Dyfi Travel Guide
—.=~
-

Sustained support for
sustainable transport

Ecocyfi have been busy taking

the fuss out of the bus! Follow-

ing an from our Getting around
the Dyfi Volley, we began a three
year Dyfi Travel Guide Project
this year, ¥mec at promating
car free travel options to both

S Pl S O s IS

Gwynedd and Powys Council
and Uoyds coaches are Jl enthu-
siastic and willing to provide
financal assstance. Joy Jones of
Machynileth Tourist Information
Centre says “It's one of our
most popular leafiets™

March 2005

What is ecodyfi?

* The community regen-
eration group for the
Dyfi Valley

= With projects in waste,
renewable energy, tour-
ism, community planning,
transport and more

Committed to strength-
ening the local economy
through careful steward-
ship of natural and cul-
tural resources

* Managed by a2 Board of
17 local farmers, business
people and other volun-
teers

« Supported by the Welsh
Development Agency

Ecodyfi Board

Aled Griffiths, Glantwymyn,
Co-Chair 2003-

Alun Jones, Cacfarch

Andy Rowland, Machynlleth
Charles Arch, Pennal

Blen 2p Gwyrn, Ceufanamaes-
mawr

Gill jones, GRntwyrmn
Guy Pargeter, Langynfelin
Jonathan Hil, Machyniieth
Marit Olsson, Corris

Martin Ashby, Glantwymyn,
bt v (5
Nick Smyth

Nicols Dunkley, Liangynfelin,
Co-Chair 100?5

Paus Allen, Corris

Peter jones, Cacfarch

Ruth Owen, Corris

Teresa Walters, Borth

Tom O'Kane, Uangynfelin
Ursula Byrne, Ysgubor y Coed







Accredited technical short courses




Information Centre, shop, CAT publications & mail-order,
membership
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WISE - opened in July 2010
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- Oral History project
- Archive at National Library of Wales

BBC Radio 4 - ‘'The Reunion’
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Graduate School for the Environment



Graduate School of the
Environment

e MSc Programmes:
— Sustainability and Adaptation;
— Sustainability & Adaptation Planning;

— Sustainability & Adaption in the Built
Environment;
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Graduate School of the
Environment (new programmes)

e MSc Programmes:
— Sustainable Food and Natural Resources;
— Sustainability and Ecology;
— Sustainability and Behaviour Change

— Sustainable Energy Provision and Demand
Management

— Green Building

e Masters in Architecture
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Facilitative and peer-learn
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Nick, MSc Renewable Energy
— Research project on a novel
solar thermal irrigation pump
in the Rift Valley of East
Africa. “My thesis
recommendations fed into
the R&D. | have since set up
Futurepump to install new
pumps in Kenya”

: \‘"A Centre for Alternative Technology racuduat_e SChOOI
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Rufus, MSc in Architecture, Advanced Environmental

and Energy Studies — Research & Development
Manager for Scottish and Southern Energy. Sits
on the board of Scottish Renewables.

W Corr o Ao Tchnology raduate school
l“V Canolfan yDech oleg Amgen %Ethronment



Howard, MSc sustainable architecture - Set up an
architecture practice after graduating in 2014.
Now lectures p/t at the University of Liverpool.

Y . ( raduate school
& % Centre for Alternative Technology

£Environment
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Zero Carbon Britain

]
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Science says we must
A ol Technology says we can

| Zero Carbon Britain’s new report Making it Happen T

is a toolbox of good ideas for how to create change |me to Say We WI I I
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An Alternative
Energy Strategy
for the

Umted Kingdom

/
Centre for Alternative Technology

1977

WHO'S GETTING
READY FOR ZERO?

A roport on B stabe of pliy of 2650 carbon modelling
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an alternative energy strategy

interest

BRITAiN

Rethinking
the Future

AW, Centre for Alte
S Can lbars g

no!eg Amgen

centre

2007

ve Technology

2013

2010
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Roadmap to where we need to be
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Power-down & Power-up

Through integrating a smart
approach to food, diet, buildings,
transport, energy & land-use, the
UK’s greenhouse gas emissions
can be reduced to net zero

— without relying on future technology

— without major impacts on quality of life




Power down energy demand:
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and hot water

ﬂ" - Buildings: cooking, lighting

and appliances




Buildings: heating and hot water

An average UK house Insulate walls, roof and floor Reduce draughts Better controls
Better windows and doors and air leakage and lower internal temperatures

!

Fabric heat loss: 200 W/°C
Ventilation heat loss: 50 W/°C

Total heat loss: 250 W/°C g g

Fabric heat loss: 85 W/°C

Ventilation heat loss: 50 W/°C Fabric heat loss: 85 W/°C
Total heat loss: 135 W/°C Ventilation heat loss: 35 W/°C _ . :
Total heat loss: 120 W/°C TSGR GO

Ventilation heat loss: 35 W/°C
Total heat loss: 120 W/°C



Buildings: heating and hot water
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Transport

Reduced Improved
demand efficiency

Car s

Bus/coach sl
Rail  duiyliiy

Road freight = [
Shipping

(domestic and .&.
international)

Aviation %
(domestic and

international)

700 TWh/yr 440 TWh/yr 155 TWh/yr

Figure 3.13: Reduction in energy demand for personal and commaercial (freight) transport in our scenario (with initial figures
from DECC, 2012).



Total

Powering up electricity
Britain with =
renewables:
Can we
“keep the

lights on”?

Hydro power, solar PV
and geothermal electricity
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Single 3.6 MW 10 MW PV farm Willow biomass
wind turbine 20 ha 200 ha

10,000 MWh/yr 10,000 MWh/yr 10,000 MWh/yr



Yes we can!

The ZCB eIeTc?ttr?cIity
Energy Model: EL
is based on
ten years of
real-world
hourly data
from
2002 - 2011

87,648 hours

Hydro power, solar PV
and geothermal electricity




160 === Total supply

Electricity |
140 Onshore wind
supply
120 - Offshore wind
100 - Wave and tidal power
80 Solar PV

Geothermal electricity

.I ‘_;"‘ \
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126 Hydrogen
44

Electrolysis

Surplus
electricity
355

v
Electricity 88
shortfall
Electricity
by 27
 Backup.

" Sabatier Anaerobic
- process digestion J

- power station

274

Biomass

Buildings
(heat)

n)

68 143

110

Synthetic
liquid
fuels Gl o
Synthetic/Biogas &
Industry
Transport



Management of supply and demand with a
100% renewable energy system is possible
with existing technology

e 82% of the time, supply exceeds demand.

e 18% of the time, supply does not fully meet
demand.

e Short-term storage & load shifting reduces this
to 15%.

* Carbon-neutral synthetic gas in power stations
cover this.

But this requires re-thinking land-use




Rethinking land-use Iin terms of:

1. Food

2. Energy/fuel

3. Carbon capture

1



1. Rethinking food

Average
diet ZCB
Starchy foods
" High protein foods
I HFss foods

Fruit and vegetables



1. Rethinking food

64% of adults overweight/obese
(Bates et al, 2011).

71% of deaths in 2010 from diet-
related disease (WHO, 2013).

e Too much food.

« An unhealthy balance.

Average
diet today

 Too much HFSS and high protein foods.
« Too little fruit, vegetables and cereals.

« Waste (30% in Europe (FAO, 2011)).



Food source

Nutritional profile
score
of each food

How much we
would
haveto eat
of each food to get
55q of protein

GHG emissions
from growing this
much of each food

Land area
needed to produce
this much food

Animal-based protein sources

™

Beef Eggs
3 0
200g 460g

5.372KgC0,e 2.078 KgCO.e
15.59m? 1.41 m?
Even though we would Chickens require
have to eat less beef the least amount of
to meet our RDA of land, but have the
protein, GHG emissions  second highest GHG
and land use are emissions.

considerably higher.

%0
(1

Nuts and seeds

1.5

360g

0.006 KgCO,e

4.09 m?

Despite needing
more land than
either meat
alternatives or eqgs,
the GHG emissions
are the lowest.

é
Meat alternatives

-8

610g

0.135KgCOe

2.34m?

To meet our protein
RDA here we need
to eat a lot! Despite
this, GHG emissions
remain low and not
too much land is
needed.



Unmanaged/conserved
U Mixed grasses
I Unharvested forest
* Harvested forest
"~ Foodforus

Food for livestock
"~ Grassland for livestock

I Urban

Land use today

Land use today

» 65-70% = food production/agriculture (despite 42% imports).
» 85% of agricultural land = livestock.
* About 13% = forest (European average = 37%).



Land use today

Land usein ZCB

Unmanaged/conserved
[ Mixed grasses
I Unharvested forest
* Harvested forest
" Foodforus

Food for livestock
"~ Grassland for livestock

B Urban

Unmanaged/conserved
| Restored peatland
I Unharvested forest
" Harvested forest
I short rotation forestry (SRF)
I short rotation coppice (SRC)
P Mixed grasses
I Foodforus

Food for livestock
[ Grassland for livestock

B Urban



Unmanaged/conserved
[ Mixed grasses
I Unharvested forest
* Harvested forest
" Foodforus

Food for livestock
"~ Grassland for livestock

I Urban

Land use today

Unmanaged/conserved
| Restored peatland
I Unharvested forest
" Harvested forest
I Short rotation forestry (SRF)
I short rotation coppice (SRC)

P Mixed grasses
I Foodforus

Food for livestock
[ Grassland for livestock

B Urban

Land usein ZCB




New TOCUS On Ecosystem
services

Provisioning
e food
e fresh water
e wood and fibre
e fuel

#eeecescscecescecrsescrsescrcnans
.

Supporting Regulating

. nutrient cycling i e climate Regulating services
: o s0il formation i e floods \
Imate

te primary | o iz GHGs, temp., rain, wind

production ;. o clean water
cultural Hydrology Supply, drainage, storage
e Aesthetic . .
« spiritual Pollution retention, removal
e education
* recreation Erosion Protection, soil building
Natural hazards floods, storms, recovery

Adapted from Millennium Ecosystem Assessment 2005



A whole system approach?

e ‘Fundamental societal transformations are required’

(Eriksen et al. 2011).

e ‘Today’s environmental problems require x10 factor
change, thus deep-structural change’ (roggema etal. 2012);

e ‘Challenges of climate change are such that many
familiar ways of life & patterns of consumption are
fundamentally unsustainable. If there is to be any
effective response, new forms of living, working, and
playing will have to take hold across all sectors of
society’ (Shove 2010).



|dentifying barriers & how we

Science*
overcome them

Technology -
Culture
Economics
Psychology
Philosophy
Sociology
Arts
Democracy
Law







New hub and innovation lab to share
zero carbon solutions A0

JULY 29, 2019
Home » New hub and innovation lab to share zero carbon solutions

A new Zero Carbon Britain Hub and Innovation Lab is being launched at CAT later this year to
help communities, local authorities and policymakers to create Zero Carbon Action Plans, and to e:xs RELATED PAGES
provide support for the development of innovative solutions.




Dumirieso
b AL ercae
Kingdom , ™

< 000000 DeclareaClimate Emergency

ennines Middesbrough

oBelfast . AoNB Go Zero Carbon by 2030
Lake District North York
National Park Moors 9
Isle of Man Yo[;l;lsei!re Na‘é‘%@?éoffﬂgkn”é&%%%%%“
TS I, Local Councils ~ ZeroCarbon Britain ~ Climate Change  Resources  Solutions  Policy
] BIac(k)pooI Legds il
Great Britain 9 ,
mh O m UK Government & Parliament _ -~
n Lwegpoo%rmdocmglchester T ’
PezkDi : ( N | A
Cheoster N:ti?onalslgrécr:( DECLARE A CLIMATE EMERGENCY %hOVERNéENHf R%ﬂ'ﬂ 06# g | RENEWABLE ENERCY
: Nottingh Wil ' ' i e
o Q@ M Localcouncilscanplaya ~~ Clicktosignthe Petition: | Switchtorenewables
0 m L Lesstr gl key roleinleading the Declare a Climate and take your money out
mm Peterbé)rough 0 : ; pies: | |
ENGLAND climate emergency Emergency, end fossil offossil fuels
P esponse, Write to your fuel use and build
Ipswic i e ‘ ) "W
WALES 0 7 m Cofeser Councillor & sign a community resifienice
Oxford 1] Y
o o petition.

Swindon

Om Cardiff Br.90| °  Reading LOI@QJH 0
0 0 o [ Southend-on-Sea

BQI Canterbury
A 0
@ 20
Southampton '
0 Brigton
EX%Ief BOUfn%mOUth Brighton and Horve Cif..

. iquay
Newauay - plymouth 9”

y Totnes Town Council, UK
1ruro

o o Local Council News

. A
' ) ¥ ‘C\\\J
Pel ™ & Faimouth g

Google My Maps



¢ 000000 Declare aClimate Emergency

|I1‘."EL’I€5$
Aberdeen (0 Zero Carbon by 2030
SCOTLAND i
Dundee Local Councils ~ Zero Carbon Britain ~ ClimateChange ~ Resources ~ Solutions  Policy
EdirNlirgh :
ol UK Government & Parliament
Glasgow
DECLARE A CLIMATE EMERCENCY UK GOVERNMENT & "\RLIAMEN™
. | = 4 iwolDeo
| L Localcouncilscan pl crkt2° ?tht'
AoRTHERS Kingdom 0t mt‘l_nclsc'anpaya ¢ ougn. ¢ Petition:
& MELAND 0 key role inleading the Declare aClimate
S, o Isleof Man 9 climate emergency Emergency, end fossil
g @“ Desponse.Write to your fuel use and build
: anyras ' ) S, ' "
iy Dubin R ° v Councillor & sign a community resilience
Ireland g

petition,

' 0 <9

Cark WALES
(4

o grigion

ap.mﬁ soutrginantionc | acal Council News

0

i ot CAANE]
Falmouth Town Couneil . Lo



0

Highland Council, Scot...

¢ 000000 Declare aClimate Emergency

Aberdeen (0 Zero Carbon by 2030
\ \ I ,".' ‘- . ]

o Local Councils ~ Zero Carbon Britain ~ Climate Change ~ Resources  Solutions  Policy
gEdiIQJrgh
las S']”g;;‘-‘“ CyCourel, UK Government & Parliament F -
DECLARE A CLIMATE EMERGENCY UK COVERNMENT & "\RLIGMEN™ ::’;hENEWABHENERGY ) ;
UQted§ ‘ it UL =
ioniea Klﬂ%ﬂamﬁ{ 0. Localcouncllscanplaya ~ Cliektosion thePetition: | Sitchtorenewables
| R iAtdédddNorth Down Bo... WRArRs | .
b key role inleading the Declare aClimate and take your mo
S " Isle of Man wvughi}omughm " ’
¢limate emergenc Emergency, end fossil offossifuels
f
&9) Desponse. Weite to your fuel use and build q
Faaa\ Tra uncd ' ' JEL "
T, m % 9 ,oo Councillor & sign a community resilience

I QQW 8 8 petition,
vich City Councll, .,
0 nCo e
W :
C%'k Newport 'n n@ Q/&II 2 9

nell, .
9 w 3 Borough Coun...
Nel.. )G

Southagiiytan and Hove Chy...

0 9) Yowncounc»e Local Council News

[gles of Scilly Coundi... (Jo ale My Mane



oV

Highland Counci, Scat...

\ [LANC

@

Dm

Glasgow

%’ ounty ..
&"9 0.

Ndmd Nonh Down Bo...

. 2N o Isle of Man 90 f&r@ugwomughm
Rem:bm aﬂdle &

(W
Cork City COuncil, Rep...

A M

[sles of Scilly Counct...

Ilppera')CountyCounc Abe@m Rt i : w
,9 v ? ke

v«&ﬂ

Aberdeen
0

dirglrgh
urgh éfty Council..

!
¢

oév@ 9
8 9

). o9¢ Q
oy -

Sout NaBHRRAGN ant Hove Chy...

Google My

mwich City C tgnuL

¢ 000000 Declare aClimate Emergency

(0 Zero Carbon by 2030

Local Councils ~ Zero Carbon Britain ~ ClimateChange ~ Resources ~ Solutions  Policy

OECLARE A CLIMATE EMERGENCY

Local councilscan play a
key role inleading the
climate emergency

besponse. Weite to your
Councillor & sign a
petition,

Local Council News

UK Government & Parliament -
F’ ’

UXCOVERMAET e ! ez |

= Wofee |

Clicktosign the Petition: S“iﬁlieh‘tor'enewables
Declare a Climate H

Emergency, end fossil offossﬂ‘fuels

fuel use and build

community resilience




'R

Highland Councll, Scot..

¢ 000000 Declare aClimate Emergency

Anwoneen (0 Zero Carbon by 2030

Dgcc

Dundee i ol §. Local Councils ~ ZeroCarbon Britain ~ Climate Change  Resources  Solutions  Policy
% dirglrgh

nburgh éfty Council.. '
Glasgow UK Government & Parliament

P
y W
| RENEWABLEENERGY i

DECLARE A CLIMATE EMERCENCY %GOVERN ENT & "ARLIGMEN™
ounty = fwo OG‘ ()

Derry City and Straban..
NOR 9 Kéq C!;of

Qn | Local councilscan play a Clicktosignthe Petition: Switchtorenewables
/" |1 tds and North Down Bo... S, i :
A AT 9‘) | URMCO key role in leading the Declare aClimate H
9 " & Q \9. v ?gqg climate emergency Emergency, end fossil “of fossilfuels
; M Desponse.Write to your ful use and build
:;:;:;e%w « 0 ! LoE \ Q% 0 C,o;{n‘cillor&signa community resilience
Uim . ' teven Distrc... 9 petmm
thperarycounxywunr @ )9 @ ‘m('o o

ka(.rty%du?lcnl Rep... NWQ ) v ¢ ‘0 MQS
Wy 900 8,9&?

A A
3l antf Hove Cly..

999% vcne P Local Council News

|ses of Seilly Counc... Go ale MvMans



..9..._9 < 000000 DeclareaClimate Emergency

(0 Zero Carbon by 2030
SCOTLANI

Aberdeen
0
N

@anggm

Local Councils ~ Zero Carbon Britain ~ ClimateChange ~ Resources ~ Solutions  Policy

UK Government & Parliament

Glasgow F' o4
9 9 9 DECLARE A CLIMATE EMERCENCY lﬁGOVERNéENTF Rsﬂ’ o | RENEWABLE ENERGY.
MORTHER Q K%Q%dorqq Localcouncilscanplaya  ClicktosignthePetition:  Switchtorenewables
i QQ ¢ key role inleading the Declare aClimate andtakeyourmoneyout
gl S Q/? 0 climate emergency Emergency, end fossil dffoslfiels
QQQQQ 0 Desponse. Weite to your fuel use and build q
Councillor & sign a community resilience

|,9 9 LQQ W 099 999

99 0 "} w ) petition,
owass09 W
9 W °9°°3 \Qé"’ 9;)9

\
‘8{” é Qa a?
Km ao{@
9(9? - Local Council News

LQ
v




CEO Peter Tyldesley.

“Two principles that nature teaches us are
the importance of edges and of connections.
CAT exists at the edges between a number of
different spheres — between academia and
activism and between education and
lobbying — and this enables us to make the
connections between people and institutions
that will be vital in tackling the climate
emergency and the other environmental
challenges that we face.”



goren |



MArch Sustainable Architecture

Building design plays an important role in
improving quality of life and human well-
being whilst also helping with climate change
mitigation and adaptation.

Green Building

Develop a deep understanding and
confidence around sustainable design
principles and sustainable materials, their
regulatory and legal requirements and their
practical use.

Sustainability in Energy Provision

and Demand Management

To tackle climate change, we need a
transformation in our relationship with
energy. Net zero greenhouse gas emissions
can be achieved through large scale
investment in renewable and low carbon...

Sustainable Food and Natural

Resources

Develop your knowledge and understanding
of the impacts of environmental change on
global and local food systems and the natural
world.

Sustainability and Ecology

Great changes have occurred in human
society in the past 200 years, but much of this
has come at the expense of the natural
systems and species that keep us...

Sustainability and Adaptation

Immerse yourself in examining the causes,
seriousness and urgency of climate change
and - crucially - what changes are needed at
international, national, local and individual
level to help turn...

Sustainability and Behaviour Change

It is becoming clear that major systemic,
political and societal changes are necessary
to move towards true sustainability to
address the serious consequences of
environmental and climatic change.

Sustainability and Adaptation

Planning

From spatial master-planning to politics and
economics, ‘Sustainability and Adaptation
Planning' focuses on the key strategic and
leadership challenges brought about by
climate change and broader environmental

issues.

Sustainability and Adaptation in the
Built Environment

Climate change poses two key challenges to
modern architecture: how can buildings be
made sustainable, and how can they be
designed to take account of the effects of
climate change?

Download reports and get skilled
Postgraduate Qualifications
Innovation Lab and Hub
Short Courses

Visitor Centre
www.cat.org.uk

"'A Centre for Alternative Technology
'l“\ Canolfan y Dechnoleg Amgen

https://www.cat.org.uk/info-
resources/zero-carbon-britain/
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