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Challenge and Opportunity

e Public Funding and budgets

e \Workforce

e Cost of living

e Technological and digital transformation
e Climate change

¢ International instability

e Hybrid working

e Ageing estate
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The Requirement

Deliver:
— Quality outputs which contribute to quality outcomes

—Value for Money

Scottish Government
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Quality
» Quality has two elements to It.

— Firstly, 1t is about defining a specification
which meets the functional and
operational requirements of the use and
users of the built asset and,

—secondly, it is about delivery in all
respects of that specification through its
design, procurement and construction.

(Paragraph 3.1, Chapter 3 Construction Phase
Handbook, Client Guide to Construction Projects.)
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Value for Money

Possible Definitions:

* Value for money Is defined as the optimum
combination of whole-life cost and guality
(or fitness for purpose) to meet the user's
requirement.

 '...ajudgement about the optimal use of
public resources to achieve stated
objectives embodied in the SMART
objectives of a proposal...’.
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Key activity

Skills and capability

Construction industry transformation
Collaboration

Public procurement

Efficient processes

Quality assurance

Scottish Government
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Framework Benefits

A co-ordinated collaborative approach across the Scottish public sector;
Saves time in the procurement process and adds value;

A standardised approach to terms & conditions which were considered by

the industry ahead of the framework being implemented,;

Pre-qualified contractors who were selected after a comprehensive tender

exercise;

Shared learning and best practice across public sector bodies and

framework contractors;

A commitment to community benefits (such as mentoring and

school/college/university engagement), and

A commitment to fair work first measures such as paying the real living

wage.
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Key activity

Skills and capability

Construction industry transformation
Collaboration

Public procurement

Efficient processes

Quality assurance

Scottish Government
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Summary

« Quality
* Value for Money

* People

Scottish Government
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Constructive Collaboration

Mary Mitchell
Chief Procurement Officer
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Welcome

Christina Gaiger
Associate Director

ARLEIYEE /EERE LIS

/

CREATIVE

We pioneer imaginative, sustainable
solutions, creating beautiful architecture
that performs well. We strive for clarity,

not complexity.

ECOLOGICAL

We design holistically. Our buildings
are healthy, inspiring, empowering
environments for people and
communities. We take action to
minimise our impact on the planet.

We are always driven to do more,
using rigour and technical
know-how to deliver the highest

quality sustainable design we can.

Lommumn Ty

We work collectively to create a
common vision. Integrity, respect and
honest communication are the
hallmarks of our co-design process.
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The Challenges — The Climate Emergency

"The climate emergency is a race we are losing, but it is a race we can win.
The climate crisis is caused by us and the solutions must come from us.
We have the tools: technology is on our side.”

UN Secretary-General Antonio Guterres
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The Challenges —
The Complexities

* 80% of buildings that will
exist in 2050 have already
been built

» UK construction industry
contributes to 40% of
greenhouse gas

UK buildings perform up to
10 times worse than
design predictions

Unclear targets
Constrained budgets




The Challenges —
The Complexities

Briefing / balancing
priorities is difficult

How can capital costs be
met alongside the
performance targets

Listening & understanding
Design is problem solving

AND we have a very big
problem to solve!
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The Challenges -

Retrofit
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“The greenest building is the
one that already exists”

3 o e LR ¢ 5%

o Ny TN O \
g Ar o "

L SR A L

g ¥ ~<,

{ <t AN
S F‘.K 4 "

3 F.. W d b N Sl

Carl Elefante, former
president of the American
Institute of Architects

» Entopia — world class

retrofit for University of
Cambridge Institute for
Sustainability Leadership



The Challenges —
What is Zero
Carbon?

Over 30 different zero
carbon definitions

Wide range of
assumptions

The misconception of
carbon offsetting and the
performance gap

Typical

Offsetting

Embodied
Carbon

Storage Losses

Design
Operational
Energy +
Carbon

TRADITION

e ” Performance

Embodied
Carbon

Storage Losses

_-""2.10x

aXoi (VF:1
Operational
Energy +
Carbon

FACT

75%+ typically not offset



The Solutions
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First Steps to
Zero Carbon
Buildings

1. Use less energy

2. Understand how YOUR
buildings can use less
energy

. Account for carbon
emissions (operational +
embodied)

4. Consider renewables

. Invest to save

o wm, n—v«ﬁi’ gg?.;
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What does that
mean ... First
Steps to Zero
Carbon
Buildings

1. Understand building
performance and building
use across the estate

. Rigorous methodology to
assess carbon and cost
impacts

. Quantitative benchmarks
like Passivhaus or
EnerPHit standard




First Steps to
Zero Carbon
Buildings

4. Identification of new estate
investment (where is it
appropriate to build new)

5. Forensic analysis on key
typologies of existing assets




First Steps to
Zero Carbon
Buildings

6. Options developed and
modelled across the estate

7. Pilot projects for deeper
cost insight

8. Clear path to net zero
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Case Studies
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1. New Buildings

Riverside
Primary
School

» Funding metric targets
 Certified quality criteria




1. New Buildings

Riverside
Primary
School

* Minimisation of the
performance gap

« Comfortable & healthy
guality of space




2. Estate Wide

City of X
- -(‘fj"'—‘-"'
Edinburgh
Council 2
® A
D An )
Rino |
« New buildings may be
easier to identify il NS
b Bing, . : ™ oyt 208 e DT

* Where do we start with
everything else?




2. Estate Wide

Existing vs. Potential energy use
500

City of
Edinburgh
CounC” 300 | 261 kWh current average

80%
I I 54 kWh achievable average

250

20

o

15

o

10

o

o

5

o

N\

&

& . &

&

 EnerPHit informed retrofit
plan for 300 buildings across
the estate




2 . EState WI d e Liberton Form Factor

Form Factor
Heat Loss Area

Modelling
______ > < = >

City of

\‘;\ » % li /"/ economical viability
- =N ¢ " 8 ﬂ limiting form factor

Fig. 14 / (Above) Axonometric view of existing building as modelied in 3d survey (Above right) Simplified

C = I mode! of the external envelope indicating heat loss areas to be modefied within PHPP. ™ 0.0 Form
O u I I C I Factor

HLA: TFA

» Gaining a deep
understanding




2. Estate Wide

City of
Edinburgh
Councill

« Establishing our baseline

Heat Losses Through External Fabric

i‘"-'-"-'-'-v'"-v"-"-'-"'4

40%
Heat Loss via
WALLS

=

15%

12%
Heat Loss via

VENTILATION

Heat Loss via
WINDOWS a



Existing
Heating Load 52 KW (163 W/m?)
500 -
450 -
400 -
350 -
300 -
Energy Demand
kWh/m?a
(lower is better) 250 -

340
KWh/m‘a

150 -

100 -

50 -
EnerPHit level

» Exploring what is possible

Option 1 Option 2

52 KW (163 W/m?) 31 kW (99 Wim?)

35%
Reduction
in Heating
Demand

KWh/m*a Haating

218
KWh/mfa

Option 3

15 kW (48 W/im?)

64%
Reduction
in Heating
Demand

s
N

poatng
Demard

R L A G

120
KWh/m*a

Option 4

W (48 Wm?)

66%
Reduction
in Heating
Demand

Losses

Option 5

5 KW (17.3 W/nv)

88%
Reduction
in Heating
Demand

Wi -~ L
42 |

L

Gains



2. Estate Wide

City of
Edinburgh
Councill

Cumulative
whole-life carbon
emissions (influding
seqguestration) in
the next 60 years
(kgCO,e/m? [GIFA])

kg
CO,e

m? GIFA
60 years

» Establishing a clear path
to net zero

4000

3000

Whole Life Carbon

77% reduction

- —
1 0 30 40 50 &0
YWioar

. Existing ‘ ‘ Proposed Retrofit Options



2. Estate Wide

kWh/m?*a

350

300

250

200

150

100

Heat demand reduction in kWh/m?a

79%

Average
Reduction

—

[ Existing [l Minimal approach [l Fabric upgrade and services [ EnerPHit

£/sqm

£19

£17

£15

£13

£11

£9

£7

£5

Operational Costs total £/sgm

33%

Average
Reduction

*:i

M Existing [l Minimal approach [l Fabric upgrade and services [l EnerPHit




2. Estate Wide

City of
Edinburgh
Councill

 Pilot typology projects

 Liberton Nursery —
Sandstone Victorian
Building




3. Existing Buildings

Entopia / Univ. of
Cambridge
Institute for
Sustainability
Leadership

IIHM’HTTIll

2lim || N
4Eu||am lims

 World class retrofit:
EnerPHit, WELL Gold +
BREEAM Outstanding

» 82% reduction in whole life . , B e e e e —
carbon AT e T ‘ ‘

* Predominantly from —— == . -
operational savings -




3. Existing Buildings

EnerPHit

cuts a
predicted 8204
of whole life

Entopia / Univ. of

Cambridge
Institute for

Sustainability

10,000

Leadership oo
88
carbon
5% 6 . .
S emissSions
« Whole life carbon o
modelling
2,000
* 82% reduction in whole life B 100 vear operational
carbon I coocico carvo
o - S ke
° |\/|OSt Of th|S N Operanonal refurbishment refurbishment

carbon due to EnerPHit
approach



3. Existing Buildings

Entopia / Univ. of
Cambridge
Institute for
Sustainability
Leadership

» Certified EnerPHit in a
Conservation area

* Bio-based material focus




How Can We Help You?
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Inltlal Trlage Overview of built estate opportunities
An aIyS|S 4.3 / Site-wide retrofit opportunities

“)(’; Air Source Heat
S Pumps
‘.Jg Pumps
\\ ‘ JORIC Centre
A\ \ Woodland Lodges

Target of Qﬁ" Trent Lodge

Coad Court

\

Bledisioe Court

Preliminary allocation of
retrofit intervention level

Boutflower

Informed by initial site visits

Enables indicative holistic

d l BUILT FABRIC CAPITAL OPERATIONAL SYSTEM
reduction outcome COST . COST SERVICES
; £ee Controls

Degree of risk due to
assumptions and base info

Fig.26 Estate Retrofit Opportunitias map
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Comparison Analysis
Ysgol Rhiw Bechan

Ysgol Maesydderwen

Priory Church in Wales VP School

200

Ysgol Penmaes

DEC Comparison
of Powys County S

Ysgol Penmaes
Llanfaes Cp School

180

Ysgol Maesydderwen

[
Buttington Trewern Cp School
Ysgol Penmaes
Ysgol Dolyfan

Lianfaes Cp School

Ysgol Penmaes
Priory Church in Wales VP School
Ladywell Green Nursery & Infant School

160

Ysgol Dyffryn Trannon
Caersws Cp School
Ysgol Maesydderwen
Ysgol Rhiw Bechan
Ysgol Bro Ddyfi 1 40
Caersws Cp School

Uanidloes High School

Ysgol Trefonnen

Crickhowell Community Primary School
Newtown High School

Ysgol Maesydre '1 20

Ysgol Maesydderwen

O% actud

reduction when
bulding a new
PH school

Ysgol Dyffryn Trannon
Maesyrhandir Cp School
Builth Wells Cp School
Builth Wells Cp School
Ysgol Maesydderwen 1 OO
School of Ysgol y Bannau
MeifodSchool

Crickhowell Community Primary School
Uanelwedd Primary School

School of Ysgol y Bannau

Ysgol Dyffryn Trannon

Ysgol Rhiw Bechan

Rhayader Primary School

80

Ysgol Maesydderwen

Treowen Primary School

Knighton Cp School

Crickhowell High Schodl, Sports Centre and.
Treowen Primary School 60

Mount Street Junior School

Crickhowell High Schodl, Sports Centre and.
School of Ysgol y Bannau

School of Ysgol y Bannau

Llandrindod Wells High School

Ysgol Maesydre

Penygloddra p School

40

- Passivhaus is the tried +
tested route to avoiding e
performance gaps

Caereinion High School

20

Ysgol Maesydre

Ysgol Dyffryn Trannon
- - Welshpool High School

* Operational savings appl
y Ysgol Gymraeg Dyffryn y Glowyr

Presteigne Primary School
' Ysgol Bro Tawe
year-on-year!
Llanidloes Cp School

Presteigne Primary School

Powys Average Passivhaus CiW Welshpool  Welsh Passivhaus
(Operating as (during Covid School
Designed) Regulation)

School of Ysgol y Bannau

B Themal Fuels Electricity




The Dangerous
Reliance on
Offsetting

 Efficiency must come first
before offsetting with PVs

* PVs cost the earth a great
deal!

Approe. duidibbs rocf anva
for P 4300

s ~32,300m?

3.5 million kg of Carbon Emissions saved by
adopting Passivhaus for Ysgol Bro Hyddgen



The Dangerous e A——
Reliance on -
Offsetting |

 Efficiency must come first
before offsetting with PVs

* PVs cost the earth a great
deal!

Lower limit of
=10,170m?

Upper limit of

it

3.5 million kg of Carbon Emissions saved by
adopting Passivhaus for Ysgol Bro Hyddgen




Estate-wide
Strategy

Cost? How to quantify
' the options?

Heritage impact?

How much
Retrofit approaches and caroon? How 1o visualise
scenarios appropriate for estate Wellbeing outcomes?
building typologies implications?

Carbon emissions savings from
retrofit of estate building

typologies — il
yp g | 7”!”1 dl‘hl

i I

"
m i [

Post War Concrete
Victorian Sandstone

Prioritisation of building
typologies

Establish the weighting and
performance criteria making for a
client's whole estate
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Scope

Analyse existing building

Example from Hillhead Primary School - Analysis of existing building condition

Ventilation Losses

u 21% 16%

condition / performance, 2 o e
including airtightness testing ROOF = D eTLATION\NON-USEFUL
and thermal imaging -E
Investigate the potential 4% Damp damage to existing
upgrade of building fabric and A wnoows e
services to reduce energy
demand and CO2e emissions .
Outline potential levels of / 2196
retrofit as Options 1-4 of i\ 1
increasing levels of intervention éﬁ )

. > Heat Losos via | AN/
Analyse the potential energy A
demand and CO2e emission Broken eracked windons
reductions as a result of these .
Optlons m,::.::: EUIReduecg‘in 1007Op|icn2 Opfionda Option3b  Option4
Analyse lifecycle carbon R
emissions for each retrofit . . |°
option based on embodied - °
carbon analysis WA

year =@ EnerPH
N e W e ey Stancg
’ 1. Original Buiding 2. Minimal approach + MEP Sa-mmm&mmﬁ 3b. Phased Approach 4 EnerPHi ’ 0 o o a0 4000 o0



Developed Scenarios

EnerPHit 1 2 3a 3b 4
Out ut Informed
p Retrofit . .
Plan Existing: do Minimal MEP&, fabric: MEP& fabric: EnerPHit
. . J: A h Middle Phased o
EnerPHit Informed Retrofit Plan nothing pproac Approsch Approach (certied)
Fabric
upgrade
measures:
. Walls, Roofs,
» Designed to be phased over 10+ Floors,
years for optimum efficiencies i.e. Windows
sequencing of interventions .
A : int tions:
This plan and its proposed Honting, HW
upgrades can be overlaid with & Ventilation
iImpending and ongoing R
maintenance — identifying quick ) Ov?r?_" §
hits, combining and optimising | cesenpiion:
available budgets © Design
ventilation rates
¢ Alrtightness
: Average
temperature
Results
from PHPP:
e.g. Heating
demand

Impact / risks




Output

Quantitive Analysis Examples from Hillhead Primary School Report :

@ Building Works @ MEP @ Fees

imeﬁmafnagg:‘! 38003 ® o= . Existing
CLICTINSE = S | T[T
carbon emissions
. o Wl - o -
Output for each building: 2000 . Rodcion | dicion | Fcucion | Rducion
. 1‘500_ kg .
noooi [ COe ]
. . m2 5
« Capital cost estimates w . meGIFA \ | 15 "
’ 1 2 3a 3b 4 el . W wla b -
« Operational cost reductions ST - ooy e -
e Carbon emissions reduction Capital Cost Carbon emissions
* Heating demand reductions
: kWh
£ 20,000 )
m?TFA
@ o s year @ EnerPH
@ Eectricity 2 - - -[EASYEVEgRGEYE _ _ _ _ WEGEVERRGESN _ _ _ _ NEUENGRNDR  _ _ _ _ EEEeIvRe _ _ _ _ _ [NEPREREES S_l%n??rq
o E,;u,,g Mz,“,, ws,aw n?.?.a E:m ! 1. 2 u“‘“‘:"-;um' 3b. Phased Approach 4. EnerPHL

‘Do nothing’ approach + approach’ Approach’
MEP"

Operational Cost Heat demand



Lifecycle Carbon ® oo noting Vide roac

» Level of intervention has impacts on
6_30-100 year building life for whole 4000
life carbon

3000

» Highlights importance of intervention

to significantly reduce operational
carbon

* Similar trends noticeable across all
buildings 1000

Hillhead Muirkirk Onthank Mount Loudoun Johnnie

Primary ~ Primary  Primary Carmel ~ Academy  Walker
Primary Bond

2000

kgCO2e/m2.60 years

o




Johnnie Walker
Bond

Loudoun Academy

Mount Carmel
Primary School
Onthank Primary
School
Muirkirk Primary
Schoeol
Hillhead Primary
School

EnerPHit

Balwearie High
School

Forfar Academy

Inverbrothock
Primary School
Perth Grammar

School

East
Scotland

Ferryhill Primary
School
Greengables
Nursery
Greengables Family
Centre
Hillwood Primary
School
South East Locality
Office
North West Locality
Office
Trinity High School
(Science Block)
Trinity High School
(Victorian Block)

Middle road

Edinburgh

Lome Primary
School

. Do nothing

Moffat Nursery

Brunstane Primary
School

Liberton Nursery

6000
5000
4000
3000
2000
1000

0

sJeak 09 2w /Bz000N

to significantly reduce operational
Similar trends noticeable across all

60-100 year building life for whole
buildings

life carbon

Lifecycle Carbon

c
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» Highlights importance of intervention




Operational Cost @10onoting @ 2Minimalapproach @ 3a‘Middleroad b Phased @ 4 EnerPH

« Introducing ASHPs can lead to e
significant cost increase in some oo
cases

£20.00/m2.a
Highlights need for fabric-first
: . : X £15.00/m2.a
intervention proposed in Options 3-4
£10.00/m2.a
EnerPHit retrofits can reduce annual o
operational costs by 20-40% in most ‘ ‘ | ‘ ‘ ‘ ‘ ‘
CaseS £0.00/m2.a

AsasinN uousqr]
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Our Approach

‘Making the simple
complicated Is
commonplace.

Making the complicated
simple, that's creativity”

Charlie Mingus
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Recap: Challenges

» Market volatility / cost risk

» Decant costs and disruption

« Difficulty in retrofitting services and insulation
» Perceived lack of return on investment

« Difficulty in holistically assess assets

» ‘Non fabric solutions’ more attractive / easy

« ‘Race to the bottom approach’ on quality

« Hard to anticipate building use & longevity

rodzlogy
vauating eccupant

4 reirefits 10 beret boe
advartages of e EredHl

iog,
ater, ighing) in e )

homes,

v’

Whes Ihe ameunt of carban amissions assozisted
with the bulding's operational endrgy on an annusl
basts I3 200 or negathve. A net zoro carden tulking
i highly eneegy sffican and powersd from on-sits
and'or off-site renawabio anergy scurces, with any

remaniog carbon baance offest

Navigating Net Zero Map



Solutions

* Invest in early-stage analysis for better cost certainty
and understanding

« Focus on longer term view on cost transition to de-
carbonization

* Invest in intelligent asset management
« Use outcome-based funding targets

4

» Focus on fabric-first approach

==

3 4llp
\ g - e ¢ o 3 h » Service upgrades still have associated costs, and

b—“ zwaw_’ni;t?
ﬁ / s £
| &
\\

don’t address demand reduction

/
o .
\

» Focus on holistic suitability assessment to feed into a
whole estate view

Estate wide study for The Royal Agricultural University



Key Lessons

There is great opportunity to improve
performance, reduce emissions and
cut down operational costs

Early-stage analysis and forensic
investigations can achieve best
results for both performance and
prices

The cost for fabric-first retrofits is not
prohibitive but requires an
experienced design team and
contractor

It is possible

|
= L

The Enterprise Centre
“UK’s Greenest Building”




Your next steps?
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Media Partner

The&Herald #SXLExpo

Refreshments &
Exhibition

Always
Scotland Excel Estates Management Expo % evolving

SCOTLAND

Supporting Scotland’s Built Environment EXCEL mummmmm—
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