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Estates Carbon 2018-2019 — HESCET output

Estates & Buildings- Five top impact categories

UoSA Procurement

m Capital Projects

m Specialist Building Services (Scaffolding,
Plumbing, Carpentry, Roofing)

® Plant Purchase, Hire & Maintenance, inc.
Lifts, Air-conditioning, Boilers, Generators etc

Prof Services; Architects; Estates Agents;
QS; Construction Managemt;Surveying Equip
& Services

® Ground maintenance; Supplies & Services
(incl Landscaping)

m Other

23,314 tCO2e




Procurement Carbon
Understanding Carbon

Embodied Carbon Operational Carbon

Manufacture, transport and Building energy consumption
installation of construction materials
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Based on
screening, does the
purchased good or

service contribute
significantly to
scope 3 emissions
or is supplier
engagement
otherwise
relevant to the
business goals?

Are data available Can the tier 1 supplier
on the physical provide product-level
quantity of the cradie-to-gate
purchased good GHG data (of Use the supplier-
or service? sufficient quality™* specific method
to meet the business
goals) For the
purchased good or
service?

Are data available Can the supplier provide allocated scope 1 and 2 data Use the hybrid
on the physical (of sufficient quality* to meet the business goals) thod
guantity of the relating to the purchased good or service? “

purchased good or

service?

Use the spend-based method

GHG Protocol's Decision Tree for Choosing Appropriate Calculation Method for the Scope 3 Category of
“Purchased Goods and Services” (WRI & WBCSD, 2013)

Use the
average-data
method
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Single project — spend based method

UoSA Procurement

CO2e Emissions from the

Project using the Spend-based Method

Sum of value of purchased goods for the

project (£) from

contractor’s Bill of Quantities. 10,344,511
DEFRA emission factor for construction corresponding to the Capital Projects 0.5561
subcategory of Estates & Buildings (kgCO2e/£) '

CO2e emissions from the project (tonnes) 5,752.14




Average data method

Based on the details Bill of Quantities supplied by the Construction Contractor

Qty LInit Rate £E p
BILL 01 - PRELIMINARIES £ 1,799,214.79
BILL 02 - PROVISIOMNAL SUMS 3 1,526,200.00
BILL 03 - ENABLING WORKS/ ALTERATIONS/ DEMOLITION £ 311,561.34
BILL 04 - EARTHWORKS & EXCAVATIONS 3 53,786.33
BILL 05 - IN-SITU CONCRETE £ 308,198.95

BILL 06 - MASOMNRY £ 2512383

UoSA Procurement
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BILL NO. 05

oo

E20 FORMWORK FOR IN SITU CONCRETE

FORMWORK: BASIC FINISH
Fenmeter edges of slabs
not exceeding 250 high
Sides of upstands
250 to 500 high
500 to 1 m high
Steps in top surface
250 to 500 high

E30 REINFORCEMENT FOR IN SITU

CONCRETE

HIGH YIELD STEEL BAR REINFORCEMEMNT
Straight bars
H10
Bent bars
H10
STEEL FABRIC REINFORCEMENT
Square mesh fabric; slabs
A393; 6.16Kg/m2; 400 side and 400 end laps

City LInit

182 | m

65 m
65 'm

64| m

0.32t

048t

2473 m2

COMCRETE WORK
Rate £E p
13.13 2,389 6b
2924 1,900.60
h8.49 3,801.85
24 62 1,575 68
133026 425 68
1330.26 638.52
710 17,558.30




|CE Database Tool — based on Environmental Product Declarations
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' ] [» ] I 3 G H
Flaterial Classification Pusnliy and Uaits Emboadicd Carbon
ICE DB Mamie m af declared unll 1 nils of declared unit  Embodicd Carben (LT O ¢ Embisions of  COIe Emisiions af
OO per declared unit) Material (kg COIe)  Materis] (8C020)
T increns, GEN | Concreis GiEN] with &y LIK additimns oemenn 183 |m3 21.2.54 IE E93 12 IE.20
= Lonorene, 4030 Concrets RO LD with averags UK sddiions cement 197 |m3 ra.l Tl Tl L2 Tl T
== Seeel, Bar and Bod [1eel, Rebar 10200 |kg 1.9 20,296 00 2030
~alnmal Conerese, GEN | Concrete GEM] with average UK additions cement H|m3 212,44 1,700, 34 1.70
Lonorese, JR43 Concreie BCIYSY with average UK addiions cement d. [ [i k] 5803 10] 455 3T 10] &%
Swel, Bar and Fasd |5|'H|| Hazbar RO kg 1.59 1,392 00 1.9
Concrese, GEM | Congrete GEM] with sverage UK additions eement 4 |md 21254 B30T D.E3
Concrese, 4050 Conerete RCA S0 with average LK additions cement 41 m3 5T 19,148 1% 19,56
Sorel, Bar and Bed Simal, Rebar 260 |k 1.99 EATT A0 EAK
Concrose, TE1E |Enr-|:rilt' RCIEDME with avorage UK additions cemont 1 56 m3 50056 0 ETH TE &0,KE
Sseel, Far and Fad Sinal, Robar 600 |k 180 10, 323.09 11,52
Concresg, TEOE Concrete RCIED S with av LK additions cememe 59 |md 00,56 11,721 .ET 11,72
Sseel, Bar and Kod Himgl, Rehar 1570k 198 1124 10 k12
i 3, hlosk wall L0 mm thicknes wall, sngle skin concrels hlock, solid, high d flm3 1953 117040 gz
Concreée, hlack wall 215 mm thicknes wall, unﬂl: gkin comereie hlock salid, high d 10B|m3 ar 0% 4 5149 T1 4 54
ﬂlnE OEH |1 omerete GIE™N 1 with aw LIE additions cemmi Tlmi L] | 4ET E | &%
Concrele n hlnck wall 1 M) mm thicknes wall, sngle &kin ceacrete hlnck, solid, high rld md 19,52 IT71 T4 07
i 1,58 1E603 1,00 | B0
1,55 TS5 E16 .00 255 6%
2. Th 1 46 B 103
2ZR2Z.RB0 2.7h AL 900 91 RI. 00
Timbes, Gencral Timber - Average of alll data - Mo Carbos Siorige 2431 0.R2 0.49 11 9ES 44 11,99
Secel, Shes galy ansed Stecl, bot-dap galvanized desl 2.7H 6, TE1. 1T 6.TR
Cilass, Toughened Toughenad, 12 mm of glass ex rase [ ] 50,02 ¥ K15 86 I.Rd
Gilass, Glusmg wiple Trighe glaxed wail, 18 me of glics, e cavily and &x lrame 70 |m2 TR.A] 4 45T 45 & Ak
Timbes, Flywood Timber, Plywood - Mo Carbes Sweewae 14089.2h 0.6R 600.11 860
Timbes, Softwood Timber, Solwesd - Mo Cabon Slorige 1 24505.65 0.2h 11 604 49 I2.60
Timbes, Fibrebossd Timber, Fibrehaard - Mo Carbon Siorage 232.2 0.72 16610 0.7
Secel, plate Sl Plae 10453 83 2.4h 4T RIS 4T 47.Eh
Cemeril Cesmeinl, Moglas Peloomad o sereed [ 0 cemeeniaand mic) (Using ever LK T204 g 013 E 547.El E.5%
Sieel Sncel, Shes galy snied SieE], il il sl aes] 167475 |ug 2.Th ET4 22310 K74.22
Agpregaehand Aggreguetand General sl Aggreguies and sand, general UE, mixmre of land won, manne, 4 1 DORO00 0.0l T 53540 7.53
Asphal A 11, I3 pidils Endi surfiss li 3% (himimien) binder conleal (hy miss 309 |m2 14.20 4 IER Y .39
Concree Concrete. Pre-Cast orecast coerele pavisd {Blocks, Slabs. Channels and Kerbah HG1D4 013 11.ZEE.39 11.29

Results from the Tool Developed from the ICE Database




Breakdown of CO2 emissions by material

Percentage of Category Total CO2e

UoSA Procurement

Material
Steel

Steel Total
Concrete

Concrete Total
Glass

Glass Total

Sub-material Emissions of Material (tCO2e)
Steel, Sheet galvanised 63.24%
Steel, Section 27.32%
Steel, fabric reinforcement 3.46%
Steel, plate 2.96%
Steel, Bar and Rod 2.80%
Steel, Sheet stainless 0.21%
70.22%
Concrete, 35/45 31.54%
Concrete, 40/50 26.87%
Concrete, 28/35 14.90%
Concrete, Pre-Cast 12.84%
Concrete, GEN 1 12.46%
Concrete, block wall 1.40%
15.34%
Glass, Insulated 90.89%
Glass, Glazing triple 5.57%
Glass, Toughened 3.54%

3.48%




Supplier-specific Environmental Product Declaration - Kingspan

ENVIRONMENTAL
PRODUCT
DECLARATION

Wall Panels

~ Based on cradle to grave
Life Cycle Assessment




Environmental Product Declaration - Kingspan

Table &: Envireonmental information for wall panel: KS1000RW, 40mm thick, R2.35.

Impact Category A1-3 A4 A5 B2 C1 c2 Cc3 C4 D
Potential Environmental Impacts

Global warming (kgCO, eq) 446 a.57 0.743 290 B35E-04 0405 0.00 0.0615 -5.06
Ozone depletion (kgCHC11 eg) 2406 1390/ 26808 76008 144E40 14HHEO08 000 49800  251E07
Acidification of land and water (kaS0, eq) S72E-1 122E02 631E-08 102E-02 A77VE-06 1.31E-03 000 248E-04 1A 5ME-02
Eutrophication (kgPO,* eq) 1.686-01 33002 182603 243803 110606 356604 0.00 6.26E-05 -9.81E03
Photochemical ozone creation (kaC.H, eq) 1.68E-01 7 A3E-04 265E-04 38204 1.26E-07 8A45E-05 000 1.53E-05  -4.76E-03
Depletion of abiolic resources (elements) (kgSb eq) 149603 1.5/B00 151E0: 925607 20010 201E06 0.00 25307 -3.92E-06
Deplation of abiotic resounces (fossil) (M) B67.21 535 6.65 41.1 0.00897 6.22 0.00 0.89 -64.8
Use of Resources

Renewable primary energy (excl. raw matenals) (M.J) 359 0.691 0.917 0.453 516E-06 00733 0.00 0.0108 0.204
Renewable primary energy (rew matenals) () 346

Total use of renewable primary energy (MJ) 39.40 0.691 0,17 0.453 E.16E-05 0.0732 0.00 0.0n08 0.204
Non-renewable primary energy (excl maw malenals) (MJ)  B51.9 24.0 6.60/7 43.7 0.0097 6.25 0.0 (.93 -41.4
Mon-renewable prirmany enengy (raw matenals) (W)

Total use of non-renewable primary energy (MJ) 661.9 54.0 6.607 437 0.0097 6.25 0.0 0.93 -41.4
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Comparison between Supplier-specific and Average-data Methods

Embodied
Unit Carbon Factor tCO2e Difference
a) From EPD
Insulation Insulation, - Kingspan wall oo 15 446 1427
wall panel panel system ‘ ' '
b) From ICE
Insulation Insulation, - Ingulation 856.96 k 426 365
wall panel foam (26%) ‘ g ' ‘
Steel Steel, finished
Steel Shee:c cold-rolled coil 2,076.48 kg 2.73 5.67
(63%)
Total 9.32 -35%

[ XX
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Supplier Specific Method

» Requires contractor to collect EPDs from all material suppliers
« Must be specified at beginning of project

« Only large contractors have sufficient experience

« Additional cost

It has to be a mandatory requirement (...) We could do it for them, all they have to

do is ask. (Head of Procurement, Organisation 3)

UoSA Procurement %\"



On site direct emissions

| Construction Stage Emissions Type Total Carbon Emissions (tCO2e)

Electricity (from site electricity metering) 71.55
Fuel (from diesel generators, mobile plant & equipment) 47.95
Transportation of construction materials and waste 18.00
Water 0.38
Total 137.88

UoSA Procurement %‘




Result of Hybrid method

Carbon Emissions from the Project tCO2e

Bottom-up emissions data 2.440.01
Top-down emissions data 4 622.64
Total 7.062.65

UoSA Procurement



Comparison of calculation methods

Carbon Emissions from the Project (tonnes)

23%
+—>
0 1000 2000 3000 4000 5000 6000 7000 8000

. Overall Total of CO2e Emissions from Hybrid vs. Spend-based Method
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Comparison of calculation methods

« We have looked at all calculation methods for a single project

* A hybrid approach is the most practical

* For a project in St Andrews, more resolution leads to higher emissions
« All calculation methods in same ballpark

Lessons learnt
* Hard to do this retrospectively — needs to be specified at start of project
« For a traditional construction building spend based methods are OK

UoSA Procurement 3‘25“



Summary

 Key questions going forwards include;

— How can we improve carbon data and build these into our baseline
reporting across the sector?

— How do we embed carbon measurement into our procurement process
and decision making?

— How can Scottish Procurement and APUC take the lead by building
carbon disclosure through all future contracts as a mandatory criteria®”

The climate change reporting duties and sustainable procurement duties, to me,

they go hand in hand. At the moment, they may be operating somewhat separately.

(Director, Organisation 4)
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