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October 2020 

•  STBA & SPAB Online Conference 2020  

•  Day 1 of 3 Embodied Carbon 

•  BrianSpecMan Murphy ONC HNC 
Construction BSc pgDip Architecture 

•  Title: ‘TargetUValues + Overheating 
+GreenCostPlan +VE-CC +BIMBoM 
+BIMBoQ +EE +EC +SC +LCA = GBC’ 

•  GBC = Green Building Calculator 

•  Not UK GBC 
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Green Building 
Calculator 

I was reminded to: 
Be the change you want to see in the world 

Mahatma Gandhi 

© NGS GBE GBC 2011-2021 BrianSpecMan 



•  Find GBC V1 file on GBC website at: 
•  https://GreenBuildingCalculator.uk  

– V0 Video 

– V2 Video 

– Shop: XLSX files 

•  Different prices for different users 

– GBC and GBE Newsletter: 1st October 20 

– Video show: PPTS file 

– Zoom Recording on YouTube 

Calculator on GBC: 



•  Find this file on GBE website at: 
•  https://GreenBuildingEncyclopaedia.uk/?p=38491 

–  PDF Show: from V0, V1 & V1+ PowerPoint 

–  Full version of this presentation (287 slides) 
–  To be updated after this event 
–  Handout/print/read: PDF file to print 
–  Shop: PPTX file 
–  GBE & GBC Newsletter: 1st last week 

–  Video show: PPTS file 
–  Zoom Recording on YouTube 

This Presentation on GBE: 
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BIM is not popular yet 

•  Recent surveys show that BIM penetration into the 
design sector of the Construction industry is low 

•  If you do not do Government Work there is no need 

•  If you do not do big jobs there is no need 

•  If you have not experienced the benefits of BIM you 
have no incentive 

•  If you do not want to or cannot afford to run bigger 
computer systems to run BIM and open big files 

•  You will not get the benefit of BIM Apps 

•  You need alternative tools to do the same jobs  
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Counting Carbon 

•  ACAN, LETI and & RIBA campaigns 

•  Challenging Government to improve 
Building Regulations  

•  You may want to start interrogating 
building impacts, before you have to  

•  BRAD Z Counting carbon may arrive 
sooner than you think 

•  Get up to speed and land running 



Why did I start making GBC? 

•  I want I want I want….. us all to do better, first time 
–  Clients: to get what they asked for not what we gave them 

–  Quality Surveyors: to do VE not Cost cutting, WLC not cheap 

–  Manufacturers: to provide all important data, multi-functional products 

–  Environmental Assessors: to guide designers with facts 

–  Building Designers: to do more analysis themselves  

–  Tenderers: to price a proper job and aim to claim no extras  

–  BIM: Do what it claims to be possible in the advertising, economically 

–  Advisory Bodies: To be able to give more robust guidance 

•  To have better information at hand when they make all specification 
decisions 

–  Evidence Based Design 

–  Competent as was intended 
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Datasets>Equations>Calculators>Apps 

•  Data is okay, not much use on its own 
–  Up to date and reliable data is essential 
–  Consistently ordered data is very helpful 
–  Datasets can be orderly, in one place, are better 
–  Open datasets are best for interrogation by apps 
–  Datasets do not tell the whole story 

•  Equations are essential 
–  Equations can interrogate the datasets 

•  Calculators save time 
–  Consistently competently join up equations and datasets together 
–  Can be readymade and waiting to be used, speed up the process 
–  Accommodate many choices and changes and bring instantaneous results 
–  Interrogate many issues at the same time 
–  Allow comparison of scenarios 
–  Allow value engineering (in its original meaning) not just cost cutting 
–  Could be educational, guiding, problem avoiding, 
–  Could enable and empower individuals 

•  CAD BIM App Calculators 
–  Save time populating the input cells of the calculator 
–  Allow two way flow of information 
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I want clients  

•  with aspirations and objectives for a 
Healthy, Environmental, Useful building: 
– To know they can engage a building 

designer who has the tools and skills to 
meet their brief  

– To be able to invest well and get what they 
want;  

•  not be driven down the business as usual cost 
cutting route 

– To know that their aspirations & objectives 
will survive all the way to completion on site 



I want Quantity Surveyors to:  

•  Be Quality Surveyors not Quantity Surveys 

•  Create the ‘Green Building Price Book’  
–  Alistair McConnochie proposed 20 years ago 

–  to become a reality, inside GBC 

•  Do Green Cost Planning  
–  not win the ‘race to the bottom’ 

•  Do real Value Engineering  
–  not cost-cutting disguised as Value Engineering;  

–  but they never look at the bigger picture 

•  Do Whole Life Value without charging an extra fee 
–  TOTEX = CAPEX + OPEX  
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I want manufacturers to: 

•  Make multi-functional materials, products and 
systems  
–  to replace many singular function alternatives  
–  that succeed in Value Engineering processes 

•  Because they are difficult to substitute 

•  Make low impact materials and products 
–  Not hide behind BRE GGtS Generic Materials 

Assessments  
–  at industry sector level: aggregated average 

grey not green or violet 



I want environmental and energy 
assessors to    

•  Be able to model buildings 
–  With real products and their values 

• Not egneric materials and grey values 
–  find their weaknesses and communicate  
–  in terms that building designers cannot 

continue to ignore 
•  Interrogate at component level  

–  not just at elemental or whole building level 
•  Interrogate bespoke assemblies  

–  without having to refer back to control bodies  
–  that take months to reply 



I want building designers  
to be able to  

•  Do their own Cost Planning without a QS  
–  based on the cost of doing it greener and better 
–  not just cheapest wins every time 

•  Immediately understand the environmental 
impact  
–  of their construction or refurbishment methods  
–  Help make better informed choices of materials 

or products 
–  Become carbon literate 



I want building designers  
to be able to  

•  Compare alternative scenarios easily, quickly 
–  to begin to build an understanding of the 

consequences of their choices 
–  in time be able to intuitively choose lower impact 

materials and methods 
•  Intelligently interrogate the bill of materials 

–  do environmental analysis on the fly. 
•  Access comprehensive generic materials and 

product datasets at their fingertips 
–  adopt, apply and interrogate designs 



I want building designers  
to be able to  

•  Know where a product was invented to be used 
–  not risk its inappropriate application 

–  ‘Post-Grenfell function’ Version 3  
•  Close the performance gap:  

–  Energy now,  

–  Airtightness, later 

–  Fire, acoustics, indoor air quality, etc. later 

–  Services design, lighting design, later 
•  Have access to competent elemental assembly datasets  

–  892 already for Version 3 

–  For use in the absence of know-how to assemble their own. 

–  Choose from and adopt or adapt competently  



I want building designers 
 to be able to 

•  Have a low cost tool affordable by small practices 
•  Have a multi-functional tool that interrogates the 

same building model/dataset  
–  That only has to be built once, to get many results 

–  Unlike WRAP and BRE tools 

•  Submit to architectural competitions and awards  
–  that insist on embodied energy, embodied carbon and 

sequestered carbon and energy and carbon in use,  

–  as part of the criteria for success  

–  with an appropriate weighting I hope. 



Int. Timber Competition Entry 



Int. Timber Competition Entry 

Elements > U values > Regs/Stds > Embodied Energy > Sequestered carbon 

Exiting Precast concrete cladding panels: 5 fails 
 
 
 
 
Proposed Timber panel with Insulation Option 1: 2 passes 3 fails 
 
 
 
 
Proposed Timber Panel with Insulation Option 2: 2 passes 3 fails 
 
 
 
Proposed Timber Panel with Insulation Option 3: 5 passes 0 fails 
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I want tenderers  
•  To be able to use the built-in calculator  

–  as the Bill of Quantities Tender Document 

•  To not have to price the job with every intention of making 
claims 

–  Especially on GMP domestic tenders 

•  To be able to price the job properly: 
–  not chasing some false cost plan,  

–  to allow trades people to have the time to care  

–  and do a competent job using proper materials 

•  I want Specification Substitution to be done: 
–  with all the facts and figures available  

–  about the consequence of every change,  

–  other than just cost savings for the contractor 
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I want BIM 

•  To live up to its expectations and hype  
– To do all the wonderful things it claims 

possible  

–  Interrogate the model and BoM  

–  I want to be able to do it myself asap 

–  (still waiting for more data) 
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I want advisory bodies 

•  To update their out of date generic 
information 
– E.g. BRE’s House’s elemental heat loss % 

– Based on historic data? 

– Based on BRAD L or SAP? 

– Replace it with Design Guide specifics? 
– Aspirational/Design Tool: PHPP 
– Evidence Based Guidance 
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I am reminded to 
Be the change 

you want to see in 
the world 

Mahatma Gandhi 



20+ years collection  
of idle information 

•  1000s  Product Information & datasets 
–  Product properties from many databases 

–  Spreadsheets 

–  Specifications  

•  892 Elemental Assemblies developed for 
GreenSpecStudio that was later abandoned 
–  Elemental Assemblies to Passivhaus 

–  Competent Construction assemblies  

–  Specification Generator 

•  Calculators, Equations 
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GBE Whole Building Calculators 

•  Previous GBE Green Building Encyclopaedia 
–  Elemental calculator: for a student’s office task 
–  ICE datasets into Excel for practical comparison  
–  Whole Building Calculators:  

•  Embodied energy, Embodied Carbon, Sequestered Carbon 
•  Energy and CO2 in use  
•  Created for Post graduate Architectural students 2015-18 

–  Waste Cost® lite: created from SWMP workshops 
–  Psi values: created for a manufacturer 

•  GBE Green Building Calculator 
–  https://GreenBuildingCalculator.uk  
–  Bring them all together in one place, one file 
–  10th June 2020 Version 1 Launched 

•  440 hours to assemble V1 
–  9 months to V2 (end of July 2021?) 

•  800 hours so far V2 (1240 total so far V1 and V2) 
•  Excluding marketing, website and CPD  

–  23 versions planned: >36 months of development? 
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Desire to drive environmental 

•  Bio-based Construction 
–  Low to negative carbon products and materials 

–  CAPEM Partner’s know-how 

–  LCA know-how and LCA datasets 

•  Plastics Avoidance 
–  Changing Streams plastics avoidance campaign 

–  Charm & Accord HA Interreg Project 

•  Circular economy 
–  Recycled content 

–  Reclaim and Reuse 

–  Reclaimed materials with product passports: BAMB 
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What need did the calculator fill? 

•  Elemental cost planning is not working,  

–  leading the industry into financial melt down over the last decade;  

–  effectively bankrupt but for supply chains suffering: 

–  over 3 month late payments and consequential severe mental stress. 

•  GBC tries to take cost control out of the hands of cheap-focussed quantity surveyors 

and offer it to quality-focussed designers. 

•  Enables real big-thinking value engineering and avoids single component cost cutting  

–  by showing the consequence of all specification substitution decisions,  

–  so well informed decisions can be made. 

•  Enable architecture students, graduates and building design and maintenance 
practitioners:  

–  to understand the costs, energy and other performance and environmental life cycle impacts 
of their building design. 

•  Take environmental design out of the hands of BREEAM Assessors  

–  and enable carbon literacy within the design professions 



Why is it different/ special/ 
unique? 

•  A design and decision tool  
–  with embedded multi-functional interrelated calculators  

–  for the significant numbers of designers that have not and are 
unlikely to engage with BIM. 

•  Engages with:  
–  in use energy and carbon,  

–  embodied energy, embodied and sequestered carbon in 
materials  

–  full life cycle assessment  

–  at component, element and whole building levels. 

•  Enables the user to choose between the plethora of 
Regulations, Design Standards and Campaigns,  
–  set, monitor targets and be warned if they are not met, 

–  instantly see thickness of different insulation materials needed. 



What challenges were faced and 
how were they overcome? 

•  The time needed to compile all components and their areas in all 
elements and then find datasets,  

–  will put most people off doing carbon accounting:  

–  GBC has all readymade elements with all components ready to be populated 
by user to speed the process 

•  Keeping it simple:  
–  using familiar MS Excel,  

–  colour coded cells with different functions,  

–  comprehensive instructions for all cells,  

–  drop down lists to choose from,  

–  materials and product datasets to populate cells 

•  Carbon counting cannot be ‘Top-Trumps’ in building design:  
–  all other design issues have to be accounted for:  

–  GBC is multifunctional and all calculators are interlinked so any change is 
recalculated throughout them instantaneously so informed decisions can be 
made. 



What did it achieve? 

•  Version 1 was created and launched during 2020 
COVID lockdowns 

•  It merged existing calculators developed for 
students;  
–  added layers of sophistication,  

–  along with sufficient published and collated materials 
and product datasets  

–  to prove and launch a first milestone calculator 

•  Version 2 includes Embodied Energy, Carbon & Life 
Cycle Assessment of new and existing building 
features arrives nearly a year later. 
–  It is too early to claim any achievements other than the 

3 awards that have been given to V1 already. 



What are the current and future 
benefits? 

•  Version 2 is too new to have a track record, 
but GBC will initiate user and steering groups 
where we will invite users to share data so 
that we can do annual reports on ‘Carbon 
saved with the help of GBC’ 

•  Version 2 is only the beginning of 31 versions 
already planned (See other slide) 

•  It is planned that all versions will continue to 
include interrelated calculations so 
instantaneous results can be read together 
and compared easily. 
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V2 Current Development 

•  Progress: 
•  Non-Domestic, Retrofit and Newbuild  more elements;  
•  Terraces, Community level,  
•  Decrement Delay, Form Factor refinements: dormers, bays, 

porches; Condensation Check,  
•  Embodied Energy, Carbon and Sequestered carbon; LCA 

Calculator & Materials Miles 
•  External Envelope elements: 24 > 41 
•  Envelop Secondary Elements: 12 
•  Non-external envelope elements:  

–  MEP Services: 20 Domestic,  
–  Landscape: 20 elements 
–  Interiors, Furniture: 25 elements 

•  Secondary Element Calculator:  
–  U Glass, U Frame, Psi glazing bar, U Window, Psi Perimeter  
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Local calculator �  Products Factory gate to site �  Products/materials and miles �  Transport 
Emissions LCA �  Product Data Sets: �  Building Section Coding �  Appropriate and Competent 
Application �  Building Elemental Assembly Code Numbers �  Readymade Competent Elemental 
Assemblies �  Bespoke Elemental Assemblies �  Manufacturers Accredited Systems �  
Specification Generator �  Climate Appropriateness �  Non-Domestic Retrofit �  Domestic 
Newbuild �  Non-Domestic New build �  ICE database V3.0 �  EE EC SC Calculator �  Bill of 
Materials Quantities Costs �  Non-External Envelope Components �  Condensation Check �  
Thermal Bridge Calculator �  Secondary Element Calculator: �  Thermal Mass Calculator: �  GBE 
Green Building LCA Calculator  �  LCA Database �  Landscape �  Civils and Infrastructure �  
Waste Calculator �  EE & EC in Waste �  EE & EC in Reclaim �  Sequestered Carbon in Reclaimed 
Timber �  Plastic Free V Recycled Plastic Products �  Plastics & Recycled Plastic Content 
Dataset � Alternatives to Plastics Dataset �  Plastics Diverted from landfill �  Plastics Avoided �  
Carbon Consumed or Avoided �  Interiors Fit out, Refit �  Furniture Dataset �  Finishes Products 
Dataset �  Furniture Impact calculator �  Circular Economy �  Reclaim & reuse �  Reclaimable & 
Reusable �  Value �  Self-build Interface �  Construction Primer �  Links to GBE website �  Jargon 
Buster �  Checklist �  2D or 3D View �  CAD BIM App for numerous CAD BIM software �  BIM 
template dimensions > cells  �  2 direction application �  Export Dataset �  Product Datasets �  
Materials Datasets �  Elemental Datasets �  Whole Project Budget calculations �  Fees �  
Overheads �  Profits �  Preliminaries �  EU and International versions �  Regional Product 
Datasets �  Money conversion �  Imperial measurements �  Services Design Module �  Renewable 
Energy Sources �  Lighting Design Module �  Lighting Nutrition �  Biodiversity Inclusion �  Local 
Climate Appropriate �  Vernacular �  GBPB Green Building Price Book �  Bespoke developments 
�  EH Retrofit windows calculator �  Operation & Maintenance Manuals �  Facilities Management 
Specification �  Local Procurement �  On-site construction emissions �  Durability and 
Competency  �  Airtightness & Energy loss  
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Summary Sheets 
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https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

V2-V33 Planned Development 
Priorities to bring forward: 
•  V2 Retrofit, Terraces, Community level, MEP Services,  
•  V3 Decrement Delay, Form Factor refinements: dormers, 

bays, porches 
•  V4 Building Section Coding, Competent Application,  

•  892 ready made elements, Bespoke Assemblies, 
Accessories, Specification Generator 

•  V5 Non-Domestic, Retrofit and Newbuild more refinement 

•  V6 Embodied Energy, Carbon and Sequestered carbon; Non-
external envelope elements 

•  V7 Condensation Check, Thermal Bridge, Secondary Element 
Calculator, Thermal mass calculator 

•  V8 LCA Calculator 

•  V9 Landscape 
•  V10 Civils and Infrastructure: scope Increased 
•  V11 Waste Calculator using WasteCost®Lite 

•  V12 Plastic free v Recycled Plastic 
•  V13 Interiors: Scope increased, Ska fit-out. refit 

•  V14 Circular economy: Reclaim Reuse 
•  V15 Self-build Interface 
•  V16 CAD BIM App 

•  V17 Whole Project Budget Calculations, full Fee bid 
calculation based on cost plan 

•  V18 EU and International versions 
•  V19 Services Design Module: Occupancy level, Energy 

Sources and uses,  

•  V20 Lighting Design Module: Health & Wellbeing, Light 
Nutrition 

•  V21 Biodiversity Inclusion, Biodiversity Net Gain 
•  V22 Local Climate Appropriate construction and materials 
•  V23 Vernacular, local: materials, trades, economy 

•  V24 GBPB Green Building Price Book 
•  V25 O&MM Operation & Maintenance Manuals 

•  V26 FM Specification 
•  V27 Local Procurement, Transport to site, distance search 

facility 

•  V28 On Site Construction Emissions 
•  V29 Design Life, Durability and Competent Products 
•  V30 Air tightness & Energy Loss 

•  V31 Value Engineering Opportunities: in not out 
•  V32 Healthy Building 

•  V33 Screening Priorities 
B Bespoke 
•  B1 Retrofit Window & Insulation Calculator 

•  B2 Screeds Calculator 
•  B3 Window Calculator 
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1 Legend In original PEF list? Y Y Y N N Y Y N N N Y Y Y N N Y Y Y Y Y Y N Y N N Y Y Y Y Y Y N N Y N Y N N N N N N Y N N N 24 22 0
2 Y Yes Resource (Material group) Y N U
3 N No Format Other

4 U Unsure NEEDS MORE 
INFORMATION Format Insitu Spray Block Block Board Board Plaster 

Render

5

e.g. 
Does the roof 
Construction 

include 
concrete.
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7 Totals Yes 22 31 22 0 0 25 11 11 8 7 9 15 15 17 0 43 47 29 29 16 3 6 34 24 23 20 19 19 19 28 18 18 36 7 2 25 10 4 1 0 20 22 15 17 28 28 8 Y

7 Totals No 23 18 23 50 50 12 30 30 41 41 39 33 33 28 15 5 1 3 3 15 47 40 16 21 22 29 28 31 31 3 23 23 10 41 8 3 36 36 19 0 27 26 30 27 19 19 37 N

7 Totals Unsure 5 1 5 0 0 13 8 8 0 1 1 2 2 5 35 2 2 18 18 19 0 4 0 5 5 1 3 0 0 19 9 9 4 2 40 22 4 10 30 50 3 2 5 6 3 3 5 U

5 Roof Flat D Insulation between rafters or beams, not fully supported Y Y Y N N U U U N N N Y Y Y U Y Y Y Y U N U Y Y Y Y Y Y Y U U U U Y U U Y Y N U Y Y Y Y Y Y N 26 8 13
1 Roof Pitched D Unloaded insulation between rafters, fully supported Y Y Y N N U U U N N N Y Y Y U Y Y Y Y U N U Y Y Y Y Y Y Y U U U U Y U U Y Y N U Y Y Y Y Y Y N 26 8 13
4 Roof Pitched D Insulation beneath rafters, not fully supported Y Y Y N N U U U N N N Y Y Y U Y Y Y Y U N U Y Y Y Y Y Y Y U U U U Y U U Y Y N U Y Y Y Y Y Y N 26 8 13
4 Roof Flat DAA External insulation of flat roof protected against weathering, insulation under roof water proofing U Y U N N Y N N N Y N N N N U Y Y U U U N N Y U U N N N N Y Y Y Y N N U N N N U Y Y Y Y Y Y N 16 21 10
7 Roof Flat DAA On steel deck, insulation beneath roof water proofing membrane U Y U N N Y N N N Y N N N N U Y Y U U U N N Y U U N N N N Y Y Y Y N N U N N N U Y Y Y Y Y Y N 16 21 10

8 Roof Flat DAA Accessible to light or heavy traffic or loads from roof garden (soil layer, plants, etc.) and parting decks (concrete pavers or 
slabs) insulation beneath roofing membrane U Y U N N Y N N N Y N N N N U Y Y U U U N N Y U U N N N N Y Y Y Y N N U N N N U Y Y Y Y Y Y N 16 21 10

9 Roof Flat DAA Accessible only to maintenance personal, insulation beneath roofing membrane U Y U N N Y N N N Y N N N N U Y Y U U U N N Y U U N N N N Y Y Y Y N N U N N N U Y Y Y Y Y Y N 16 21 10

3 Roof Flat DAA External insulation of flat roof, protected against weathering, insulation under roof water proofing U Y U N N Y N N N Y N N N N U Y Y U U U N N Y U U N N N N Y Y Y Y N N U N N N U Y Y Y Y Y Y N 16 21 10

2 Roof Pitched DAC External insulation of warm pitched roof pitched ceiling insulation, protected against weathering, insulation under cover N N N N N N N N N N N N N N U N Y Y Y Y N N Y N N N N N N U U U Y N U U N N N U N N N N N N N 6 34 7
2 Roof Pitched DAD Insulation separating rafters and outer covering N N N N N N N N N N N N N N U N Y Y Y Y N N Y N N N N N N U U U Y N U U N N N U N N N N N N N 6 34 7
3 Roof Pitched DAD Insulation separating supporting construction and outer covering N N N N N N N N N N N N N N U N Y Y Y Y N N Y N N N N N N U U U Y N U U N N N U N N N N N N N 6 34 7

1 Roof Pitched DAD External insulation of warm pitched roof insulation, protected against weathering, insulation under cover N N N N N N N N N N N N N N U N Y Y Y Y N N Y N N N N N N U U U Y N U U N N N U N N N N N N N 6 34 7

23.2 Floor Horizontal DE Insulation between the floor joists/beams Y Y Y N N N Y Y N N N Y Y Y U Y Y Y Y Y N N Y Y Y Y Y Y Y U Y Y U U Y U Y U U U Y N N N N N N 25 14 8
24 Floor Under DE Insulation under load distributing flooring, fully supported Y Y Y N N N Y Y N N N Y Y Y U Y Y Y Y Y N N Y Y Y N N N N Y U U Y N N Y U U U U N N N U U U Y 20 17 10

23.1 Floor Horizontal DEO Insulation over the supporting floor construction Y Y Y N N N Y Y N N N Y Y Y U Y Y Y Y Y N N Y Y Y N U N N Y Y Y Y N U Y N U U U N N N N N N Y 22 19 6

8 Floor Over DEO Interior insulation on top of the floor, below floor screed without acoustic dampering requirements Y Y Y N N N Y Y N N N Y Y Y U Y Y Y Y Y N N Y Y Y N U N N Y Y Y Y N U Y N N U U N N N Y Y Y N 24 18 5

9 Floor DES Interior insulation on top of the floor, below floor screed with acoustic dampering requirements Y Y Y N N N Y Y N N N Y Y Y U Y Y Y Y Y N N Y Y Y N U N N Y Y Y Y N U Y N N U U N N N Y Y Y N 24 18 5

7 Ceiling Flat DI Interior insulation under the flat ceiling joists / supporting structure N N N N N N N N Y N N N N N U Y Y Y Y Y N Y Y N N N N N N Y U U Y N U U N N U U N N N N Y Y N 12 28 7

6 Roof Flat DUK Inverted insulation above roofing membrane including roof gardens and parking decks N N N N N N N N N N N N N N N U U N N N N N N N N N N N N N N N N N N N N N N U N N N N N N N 0 44 3

5 Roof Flat DUK External insulation of the roof, exposed to the weather (inverted roof) N N N N N N N N N N N N N N N U U N N N N N N N N N N N N N N N N N N N N N N U N N N N N N N 0 44 3

6 Roof Pitched DZ Insulation between the rafters, two-shell roof, not readily walkable but accessable Y Y Y N N U U U N N U Y Y Y U Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y U Y Y U N U Y Y Y Y Y Y N 32 7 8

26 Foundation Horizontal PB Insulation under the concrete slab with direct contact to the ground N N N N N U Y Y N N N N N N N Y Y U U N N N N N N N N N N U N N N N U U N N U U N N N N N N N 4 35 8
25 Perimeter Horizontal PB Insulation under the ground bearing floor construction N N N N N U Y Y N N N N N N N Y Y U U N N N N N N N N N N U N N N N U U N N U U N N N N N N N 4 35 8

19 Floor Ground PB External thermal insulation under the floor in contact with soil (outside of water proofing) N N N N N U Y Y N N N N N N N Y Y U U N N N N N N N N N N U N N N N U U N N U U N N N N N N N 4 35 8

28 Foundation Horizontal PBAW Insulation under the concrete slab above waterproof membrane N N N N N U Y Y N N N N N N N Y Y U U N N N N N N N N N N U N N N N U U N N U U N N N N N N N 4 35 8
27 Foundation Horizontal PI Insulation supported by the concrete slab, above waterproof membrane, beneath load distributing flooring N N N N N Y N N N N N N N N N Y Y U U N N N N N N N N N N U N N Y N U Y N N U U N N N N Y Y N 7 34 6
29 Foundation Vertical PW Frost insulation in or against the ground N N N N N Y U U N N N N N N N Y Y U U N N N N N N N N N N U N N Y N U Y N N U U N N N N N N U 5 33 9

18 Perimeter Vertical PW External thermal insulation of walls in contact with soil (outside of the water proofing) N N N N N Y U U N N N N N N N Y Y U U N N N N N N N N N N U N N Y N U Y N N N U N N N N N N U 5 34 8

20 Basement Vertical PWE Wall underground, external insulation behind waterproof membrane with mechanical protection N N N N N Y N N N N N N N N N Y Y U U N N N N N N N N N N U N N Y N U Y N N U U N N N N N N U 5 35 7

Mixed
Mineral-plant

Other
Fibre Foam Fibre Foam

Animal
Fibre Foam

Mainly Plant based
Fibre

Mainly mineral based Mainly Oil-basedInsulation material competency 
in different elemental locations 
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refinements only 

competent applications 

V4 additions no date yet 
Elemental 

Assemblies: 

 V4 User’s Bespoke 
Assemblies 

V4 Manufacturers & 
Suppliers  

Product datasets 

V4 892+ readymade 
elemental assemblies 

V4 Manufacturer’s 
Competent System 

Assemblies 
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New build 00_lnn_a00_lnn_nn
New build Foundations 1 11_lnn_d11_lnn_nn
New build Foundations Soil improvement D11 11_lnn_d11_lnn_nn
New build Foundations Soil improvement Dynamic Consolidation D11 11_lnn_d11_lnn_nn
New build Foundations Soil improvement Lime soil stabilisation D11 11_lnn_d11_lnn_nn
New build Foundations Soil improvement Lime cement soil stabilisation D11 11_lnn_d11_lnn_nn
New build Foundations Soil improvement Cement soil stabilisation D11 11_lnn_d11_lnn_nn
New build Foundations Soil improvement Consolidated Hardcore D20 11_lnn_d20_lnn_nn
New build Foundations Soil improvement Lean concrete oversite E10 11_lnn_e10_lnn_nn
New build Foundations Foundations 16_lnn_e10_lnn_nn
New build Foundations Foundations Earthship: Tyres & rammed earth D42 16_lnn_e71_lnn_nn
New build Foundations Foundations Tyre bale trenchfill foundation D43 16_lnn_e10_lnn_nn
New build Foundations Foundations in-situ concrete trenchfill E10 16_lnn_e10_lnn_nn
New build Foundations Foundations in-situ concrete pad foundations E10 16_lnn_e10_lnn_nn
New build Foundations Foundations in-situ reinforced concrete raft E10 16_lnn_e10_lnn_nn
New build Foundations Foundations in-situ concrete strip foundation & masonry E10 & F10 16_lnn_e10_lnn_nn
New build Foundations Foundations in-situ reinforced limecrete strip foundation E80 16_lnn_e10_lnn_nn
New build Foundations Piling & pile caps 17_lnn_***_lnn_nn
New build Foundations Piling & pile caps Rock piles D11 17_lnn_d11_lnn_nn
New build Foundations Piling & pile caps Metal auger D30 17_lnn_g10_lnn_nn
New build Foundations Piling & pile caps Metal corkscrew D30 17_lnn_g10_lnn_nn
New build Foundations Piling & pile caps Precast driven D31 17_lnn_e10_lnn_nn
New build Foundations Piling & pile caps Metal sheet and concrete ring D32 17_lnn_g10_lnn_nn
New build Foundations Piling & pile caps in-situ concrete E10 17_lnn_e10_lnn_nn
New build Foundations Ground beams 17_lnn_e10_lnn_nn
New build Foundations Ground beams in-situ concrete E10 17_lnn_e10_lnn_nn
New build Foundations Ground beams Precast concrete  E10 17_lnn_e10_lnn_nn
New build Foundations Ground beams Metal G10 17_lnn_e10_lnn_nn
New build Foundations Bearing Pads 19_lnn_***_lnn_nn
New build Foundations Bearing Pads Static load 19_lnn_z50_lnn_nn
New build Foundations Bearing Pads Static load Recycled  plastic Z50 19_lnn_z50_lnn_nn
New build Foundations Bearing Pads Static load Metal Z11 19_lnn_z11_lnn_nn
New build Foundations Bearing Pads Static load Composite 19_lnn_znn_lnn_nn
New build Foundations Bearing Pads Anti-vibration mounting 19_lnn_***_lnn_nn
New build Foundations Bearing Pads Static load Recycled  plastic Z50 19_lnn_z50_lnn_nn
New build Foundations Bearing Pads Static load Metal Z11 19_lnn_z11_lnn_nn
New build Foundations Bearing Pads Static load Composite 19_lnn_znn_lnn_nn
New build Foundations Bearing Pads Static load Rubber 19_lnn_znn_lnn_nn
New build Basements 9 13_lnn_e10_lnn_nn
New build Basements Basment Floors 13_lnn_e10_lnn_nn
New build Basements Basment Floors in-situ concrete E10 13_lnn_e10_lnn_nn
New build Basements Basement retaining walls 16_lnn_e10_lnn_nn
New build Basements Basement retaining walls in-situ concrete E10 16_lnn_e10_lnn_nn
New build Basements Basement retaining walls Precast concrete basement panels 16_lnn_e10_lnn_nn
New build Basements Basement retaining walls Tyre bales 16_lnn_e10_lnn_nn
New build Basements Basement retaining walls Earthship: Tyres & rammed earth 16_lnn_e71_lnn_nn
New build Basements Basement retaining walls Cellular concrete (reinforced core) F10 16_lnn_f10_lnn_nn
New build Basements Basement retaining walls Cellular fired clay F15 16_lnn_f15_lnn_nn
New build Ground floors 12 13_lnn_enn_lnn_nn
New build Ground floors Ground bearing 13_lnn_enn_lnn_nn
New build Ground floors Ground bearing in-situ Concrete E10 13_lnn_e10_lnn_nn
New build Ground floors Ground bearing in-situ Concrete E12 Floated/Power-floated E41 13_lnn_e10_lnn_nn
New build Ground floors Ground bearing in-situ Concrete E11 Timber deck K11 13_lnn_e10_lnn_nn
New build Ground floors Ground bearing in-situ Concrete E13 Screeded M10 13_lnn_e10_lnn_nn
New build Ground floors Ground bearing in-situ Limecrete E80 13_lnn_e80_lnn_nn
New build Ground floors Ground bearing in-situ hempcrete  E82 13_lnn_e82_lnn_nn
New build Ground floors Suspended over site 13_lnn_***_lnn_nn
New build Ground floors Suspended over site Sleeper walls 13_lnn_f10_lnn_nn
New build Ground floors Suspended over site Timber 13_lnn_g2n_lnn_nn
New build Ground floors Suspended over site Timber Timber joists + I composits G20 13_lnn_g20_lnn_nn
New build Ground floors Suspended over site Timber cross laminated G22 13_lnn_g22_lnn_nn
New build Ground floors Suspended over site Timber SIPs G26 13_lnn_g26_lnn_nn
New build Ground floors Suspended over site Timber ISPs G27 13_lnn_g27_lnn_nn
New build Ground floors Suspended over site Timber stacked wood G28 G28 dowelled/nailed 13_lnn_g28_lnn_nn
New build Ground floors Suspended over site Clay 13_lnn_***_lnn_nn

V4 892 Elemental Assemblies in 
hierarchy 



V4 892 Elemental Assemblies & 
Specifications  
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Green Building 
Calculator 

Bespoke Development 
Opportunities 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk Bespoke 1  
Historic Fabric Upgrades 

•  Compare upgrade measures: what do we really want to know? 
–  e.g. single > double or triple glazed windows 
–  Glass, spacers, gasses, LowE/SC coatings, frame profile, frame materials, weight, 

trickle vents 
–  Embodied  

•  Embodied Energy 
•  Embodied Carbon 
•  Sequestered Carbon 

–  In-use  
•  Energy savings: before and after 
•  Carbon savings: before and after 

–  Costs 
•  Of upgrade measure 
•  In-use energy cost saving: before and after 
•  Financial comparison period? = life expectancy of measures 

–  Temporary, Short, Normal and Long term 

–  Value for money  
•  Cost pay-back periods, profiteering at expense of performance or comfort 

–  Value Engineering not just cost cutting 
•  Carbon-back periods 

–  But don’t forget the other properties features, benefits, considerations 
•  Thermal comfort (PH & EnerPHit), less condensation, vapour open/closed 
•  Plastic content, plastic avoidance, recycled content, fire life risk 
•  High recycled content may lead to bad choice of materials and properties 



Window frame, Glass, 
Coating, Perimeter, 
Spacer, Gas, Finishes, 
Specifications 
 
Guesswork gut instinct 
 
Turn +, - & ? to numbers 
Evidence based design 
& specification 
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B1 Evidence-based Guidance 

Secondary Element Upgrades  



B1 Evidence-based Guidance  

Exiting Single glazed Windows 
 
 
 
 
Repair & Upgrade Exiting to Double Glazed Window 
 
 
 
 
Secondary glazing with double glazed units 
 
 
 
New Double or Triple Glazed windows 
 
 

U values > Energy Saving > Cost saving > Carbon saving > Embodied Energy to Sequestered Carbon 
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Bespoke 2 Screed Calculator 

•  Construction methods v Permissible minimum thickness: 
–  Bonded: 25 mm v  
–  In contact with substrate: 30 mm v  
–  Unbonded: (25 mm) 30 mm v 50 mm S:C and reinforced 
–  Floating commercial: 40 mm v 75 mm Sand:Cement 
–  Floating domestic: 35 mm v 65 mm S:C 
–  Underfloor heating: 20-30 mm v 25-35 mm S:C 

•  Product Recipes: Flowing or dry screeds 
•  Material choices & Recipe:  

–  sand choices, cement, lime, gypsum, anhydrite, synthetic anhydrite, calcium 
sulfate, clay, limecrete, hempcrete 

•  Alternatives: Dry boards, Biobased 
•  Binders and additives: Embodied Chemistry 
•  Recycled Content & Percentages:  

–  synthetic anhydrate, aggregates, cement replacements 
•  Transport: Cradle to gate, Gate to mixing plant, Mixing plant to Site 
•  Environmental impacts:  

–  Embodied Energy & Carbon & Full LCA Embodied water 
•  Challenge EPD methods and promote Peer-Previewed EPD system 
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Green Building 
Calculator 

Design Competition Entries 

Supporting Evidence Datasets  



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 



Int. Timber Competition Entry 

Elements > U values > Regs/Stds > Embodied Energy > Sequestered carbon 

Exiting Precast concrete cladding panels: 5 fails 
 
 
 
 
Proposed Timber panel with Insulation Option 1: 2 passes 3 fails 
 
 
 
 
Proposed Timber Panel with Insulation Option 2: 2 passes 3 fails 
 
 
 
Proposed Timber Panel with Insulation Option 3: 5 passes 0 fails 
 
 



Quantities: 

V2 Temperatures 
Inside Outside 

Ground 
Room By Room 
Summer/Winter 

V2 Design 
Standards: 

New: PH, CL, 
Exist: CLR, 
EnerPHit, 

ZCH, LETI, 
RIBA 2030,  

Regulations 
UK & Int 

New & Exist 

Targets:  
U values: 

V2 Areas & 
Multiples 

V2 Scope & 
Volumes 

V2 Elemental 
Assemblies: >150 

Functional 
Components 

U values 

R values 

V2 Products 
Autofill 

Thicknesses 

Conductivity 

Dimensions 
V1 (Metric) 

V2 Value 
Engineer not 

cost cut 

V2 Bill of  
Labour 

V2 Bill of  Costs 

V1 Compare 
Insulation v 

Windows 

Build Costs: 

Element by 
Element % 

Area % v 
Energy % 

V2 Fuel Cost 
in use 

V2 CO2 in Use 

Fuel Choice 

V2 Fuel 
Choice Costs 

Elemental 
Consumption 

Energy: 

Resistivity 

V1 V2 & V11 Compare Element Upgrade measures 

V2 Existing 
Remove Add 

V2 Bill of  
Products 

Embodied 
Energy > 

Sequestered 
Carbon 

V2 CO2 in Fuel 
2020 data 

1>2 Secondary 
Element 

Calculator 
& Autofill 

Payback 
period 

Carbon back 
period 

V11 
Waste: 

Material 
in 

Waste 

Carbon 
in 

Waste 

Cost in 
Waste 

Energy 
in 

Waste 

Labour 
in 

Waste 

Savings  
in 

Waste 
Min/
Man 



V11 NGS WasteCost® Lite 2005 + new datasets 
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2019-2030 Future Development:  

•  33+ Versions > x months development 
•  Early sales: = development time +grow team 
•  Users to guide GBC on priorities & scope 

–  Order of development: survey/steering group 
•  Commissioned work may allow parts to be 

developed or finished sooner 
•  Consultancy: 

–  House Types analysis 
–  Competition Entries  

•  Bespoke:  
–  Compare Retrofit Element Upgrade Measures 
–  Screeds calculator 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

Affiliate Marketing Partners? 
•  James Allen 

–  AECB members 

•  RDE Peter Draper Cardiff Wales 
–  STBA & SPAB Annual Conference 2020 

•  Peter Linnell: Wales TAN6 OPD 
–  Self builders 

•  TGR Green Register: Lucy Pedler:  
–  TGR Members 

•  FutureProof: Charlotte & Malcolm:  
–  Retrofit Builders 

•  Sandy Halliday: GAIA Architects 
–  SEDA Members 

•  Richard 
–  ASBP members 
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V1 User Survey 
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Green Building 
Calculator 

Website 
https://GreenBuildingCalculator.uk  
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Website Home page 
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GBC V1 for sale 
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GBC V1 Excel file on GBC: 

•  GBE Green Building Calculator (Shop)  
–  Big practice version: £98.88 

–  Small practice version: £48.88 

–  Student version: £4.88 

–  Self Build version: £48.88 

–  Welsh TAN 6 Self Build version: £4.88 

•  Price of versions to increase with more functionality 
–  Target: prices above x 4 at end of V23 planned development 

in 3-4 years 
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Green Building 

Calculator  
 

GBE V2 In Detail 
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Green Building 
Calculator 

ScreenShots 
 

Preview V2 relevant to retrofit 
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V2 Welcome 
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V2 About 
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V2 Instructions 
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Future Developments 

•  Cells will have their instructions added 
as popup text comments 

•  PPTX > PDF Show > PDF handout 

•  PPTX Videos 

•  Zoom Videos 

•  Zoom Training 
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V2 Project Revisions 



V2+V12 Cell colour codes & 
symbols Excel and BIM 
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V1 Whole Building 

•  Users add for the whole building: 
– Sizes 

– Number of floors 

– Hours of operation 

– Design temperatures, inside, out, ground 

•  GBC works out areas and volumes,  
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V2 Development 

•  Terraces:  
–  Community sized projects 

–  Energy Company Obligations (ECO) 
–  GreenDeal replacement? 

•  Position in terrace or one house 
–  Number of party walls and end walls 

•  Singular v Multiple sizes 

•  Glazing Elemental v Components 
•  Bill of Materials v Elemental Pricing   
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V2 Singular/Multiple Switches 



Future development:  
Hours of operation 

•  Heating / Cooling season durations 
– Hours per day 

– Days per week 

– Weeks per year 

•  Hours/year:  
– energy consumption/year 

–  in-use carbon/year 

•  Other Geometries: Circular, etc. 
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V1 Schedule of accommodation: 

•  Be more specific about: each room  

•  Room sizes 

•  Room temperatures 

•  Hours of operation 
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V2 Schedule Accommodation 

•  Temperatures:  
–  Inside, outside, ground  

–  low temperatures spaces 

•  Future: Summer Winter temperatures 

•  Roof geometry 
– Overhangs  

– Parapets 
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V2 Schedule of Accommodation 



V2 Roofs Parts 



Future: Other Roof Geometry 
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V1 Room by Room 

• Room by room heat loss 
calculator 

•  Includes all surrounding 
surfaces, doors and windows 

•  to determine radiator or under 
floor heating requirements 

• Or insulate to reduce demand 
to match a boiler size 
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V2 Room By Room Heat Losses 
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V2 Room by room Heat losses 
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V1 Form Factor: 

•  A quick analysis of the building form 
factor 

•  Is it terrace or multi-storey  
•  Is it cubic, linear, lumpy or has wings,  
•  Sets target U values 
•  Which go beyond regulations  

– For a low energy consumption building 
– Or worse in a block or terrace (ignore!) 



V2 Form Factor 

•  Passivhaus design principles: 
–  Heat Loss Form Factor (HLF) 
–  Correlation between form factor and insulation 

thicknesses, 
–  Mineral wool example  
–  Choose material to see its required thicknesses 

•  Roof geometry: Flat, Pitched, Domed, etc. 

•  Projections: To refine FF for dormers, bay 
windows, oriel windows, porches, 
conservatories, colonnades, etc. 



V2 Form Factor 



V2 Development: 
Scope: Building Elements >150 

•  Building Envelop: Dormers, Porches, 
Sun Spaces, Bays, Oriels, 

•  Non-Building Envelop: Stairs, Furniture,  

•  Landscape: Decking, Solar Shading, 
Bike/Bin/Delivery Store, Shed 

•  Services Systems: RWD, RWH, DHCW, 
Heating, MVHR, RE, A/W/GSHP, etc. 



V2 Scope: Building Elements  
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V2 Building Areas 
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V1 Building Element Areas 



V2 Building Element Areas 



V2 Building Element Areas 



V2 Building Element Areas 



V2 Building Element Areas (V9 
Landscape Pending) 
MEP in development 



V5 Services Systems 
V4 Building Element Areas 



V1 Multiple Sizes: 
Secondary-Elements 

•  V1 To accommodate a multitude of 
secondary-element sizes an additional 
schedule is included 

– Windows Doors Rooflights etc. 

•  V2.Choose between Multiple or Singular 
– Automatically feeds the calculator 



V1 Building Elements Multiple 
sizes  
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V2 Singular/Multiple Switches 



V2 Engage Singular/Multiple 
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V1 U Values Etc.: 

•  Comparisons between:  
–  National Building Regulations (E, W, S, NI and 

other countries),  
–  Energy Designer Standards, FEES, AECB 

CarbonLite, CLR, Passivhaus, EnerPHit, EAMs, 
etc. 

•  Including:  
–  U values, Airtightness, Form factors, Primary 

Energy, Window %, Window orientation etc.  

•  Allowing users to choose and apply chosen 
set of targets to projects. 



•  Building Regulations Approved Document L 
–  Will eventually meet carbon targets but not now 
–  Most new buildings will need to be retrofit by 2030-2050 

•  Energy Design Standards 
–  (improving on Building Regulations) 
–  AECB Bronze, Silver, Gold and Platinum Standard 
–  Passivhaus (German) PHPP Software 

•  Indoor Air Quality and Thermal Comfort conditions driven 
•  Minimise air leakage, minimise thermal bridges 
•  EnerPHit (Passivhaus Retrofit) 

–  Carbon Lite (UK AECB)  
•  Passivhaus interpretation for UK climate and energy mix 
•  Carbon Lite Retrofit (CLR) 

–  Minergie (Swiss) 
–  Super E (Canadian; means to sell their softwood) 

V1 Energy and related design standards 
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V2 U values Etc. Targets 
Regulations, Public Consultations, Design Standards, Campaigns  

 



•  Rationalised:  
– Regulations, Design Standards & 

Campaigns 

•  Added: Campaigns 
– Zero Carbon Hub The Buildings Hum 

– LETI London Energy Transformation 
initiative 

– RIBA 2030 Climate Challenge 

– TfL Biodiversity and Building Performance 

V2 U values Etc. Energy Targets  



V2 Capture National U values 



V1 Insulation: Material k values 
to U Value Thicknesses 

• Lists of insulation materials 
organised by material groups  

• k values: best, average and 
worst  

• Applying the chosen U values, 
this provides an instant 
comparison of materials and 
thicknesses 
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Materials > k values >  
U values > Thicknesses 
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Future Development: 

• More materials 

• More k values 

• Add densities 

• Add Specific heat capacity 

• Overheating calculation 
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V2 Insulation k density shc dd 

Winter Conductivity Thermal Insulation keep heat in 
 
 

Decrement Delay calculator 
 
 
 

Summer Radiant Thermal Insulation keep heat out  



V2 Insulation: Materials to 
Decrement Delay 

•  Includes the first stages of 
development of the 
Decrement Delay calculator 



V2 Decrement Delay 
Insulation Thickness (Dev)  



V1 Elements:  Assemblies of 
Components & U or R value 

•  Detailed descriptions of 24 of 39 potential elements 
and 12 secondary-elements making up the external 
envelop of a building 

•  Allows the user to choose elements and assemble 
them by choosing their combination of functional 
components and then choosing the materials for 
each component. 

•  Where possible a default size is added 

•  Where necessary the user adds insulation and other 
component thicknesses. 

•  Using each materials k values and set resistances it 
calculates all of the R and U values automatically 
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V1 Elements 

•  Elemental Assemblies 

•  Made up of components 

•  Surfaces and cavities 

•  Materials or products in place of 
components 

•  Conductivities and Thicknesses 

•  Total R and U values 



V2 Elements 

•  External envelope elements added 
•  For EE EC SC and LCA calculations: 

–  Non external elements being added  
–  Services systems being added 

–  Furniture & stairs being added 

•  Refurbishment: 
–  Existing components to stay 
–  Components to be removed 
–  Components to be refurbished and reused 
–  Components to be added 



V2 39 Elements  
U or R value 

12 secondary element U/R values 
Refurb Actions  



V2 39 Elements  
U or R value 

12 secondary element U/R values 
Refurb Actions  



V2 Condensation Check 



V2 Decrement Delay 
Overheating Avoidance 



V1 Elements: Bill of Materials 
Quantities Costs 

•  To allow Architects to cost plan 
their projects 

•  Bill of materials, quantities, labour 
and costs is added based on 
building fabric only so far. 

•  User add their own researched 
prices 

•  Recent tenders for labour rates 
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V2 Bill of Materials Quantities 
Labour Accessories Products Costs 
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V2 Elemental Costing 



Future Development 
 Bill of Materials (BoM) 

• Being added:  
– Non-envelope items,  

– Services 

• National Building Price book 
datasets? SPON  
– But they are part of BAU  

– ‘race to the bottom’ 
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V20 Future Development 

•  Green Building Price Book 
– Proposed 18 years ago 

– But proposal rejected by publishers 

– Discussions started 

•  Embedded in GBC V20 

•  Products and Materials sheets  
– Add costs 

– Add rates 



V2 Embodied Energy & Carbon 
Sequestered Carbon 

•  Drop Down Lists 
– Choose Function 

– Application Location 

– Material Choice 

– Choose and auto-populates cells 

– Auto-calculates Energy and Carbon 

•  Made of Timber? Yes/No 
– Auto calculates Sequestered Carbon 
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V2 EE EC & SC 
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V2 LCA EPD 

•  Life Cycle Assessment 

•  Environmental Product Declaration 
– EN 15804 table spread out 

•  Choose materials 

•  Auto-populates cells with Datasets 

•  Auto-Calculates 
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V2 LCA EPD 
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V1 Resistances: 

•  Is an information resource for 
default surface and cavity 
resistivity's;  

•  'Element' obtains values from 
here and adds to calculations 

• Based on ISO standards 
– Updates: none expected 
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V1 Resistances  
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V1 Conductivities: 

•  Is an information resource 
for materials and their 
properties for use in 
Components of 'Elements' 

• The user can copy 
information manually into 
Elements  



V2 Conductivities 

• Automated cell population to 
be implemented 

•  Its is to be developed as a 
look up table to 
automatically populate 
Component of 'Elements' 
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V2 Conductivities 
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V1 Products: 

• Lists of manufacturers 

• Products  

• Dimensions 

• Characteristics 

• Applications  
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 V1 Properties of Products  



V2 > V3 Products 

•  Becomes a Look Up Table to populate 
'Elements: Components’ 

•  GBC to only permit them to be chosen 
as intended by manufacturer 

•  V1 Users can still overwrite  
– but consciously breaking rules 
– At their own risk 

•  V3 GBC shall prevent it (Protect GBC) 
•  V20 Green Building Price Book 



V1 Secondary Elements:  
Windows doors rooflights 

•  Is an information resource  
•  for secondary elements 
•  their properties for use in 

Components of 'Elements' 
•  The user can obtain their own or 

copy information manually 
•  Windows and Glazing options 
•  Pick and choose 



V2 Secondary Elements 

• Look up table to 
automatically populate 
Component of 'Elements’ 

• Secondary Element 
calculator (started) 
– Ug, Uf, Uw, Psi glazing bar, Psi perimeter 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

V2 Secondary Elements 
Windows & Glazing options 
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V1 Element Summary: 

• Summarises 24 Elements 
and 12 Secondary Elements 
–  Calculated U values, 

–  Compares with target U 
values,  

– highlighting any shortfalls 



V2 Element Summary 

• 39 external envelop elements 
• Other parts to be added Porch, 

Sun space, Extension, Dormer 
• V2 Non U value elements: 

– Not for U value calculations 

– But for EE, EC, SC, LCA 
calculations 



For U Value Calculations 
V2 Element Summary Ext Env 



V2 Element Summary: 

Non-Ext Env for EE EC SC LCA 
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V1 Uvalue > Watts > CO2 in use: 

•  Assembles elemental areas and U values to 
calculates energy losses from  
–  each element in groups 

–  total secondary elements  

–  total losses 

–  each element group losses as a % of the whole  

•  comparisons can be made by the user 
–  gives a chance to reconsider earlier decisions 

•  Particularly useful is the comparison of basement, 
walls, roofs, floors and all glazing 

•  Choose fuel source to get CO2 readout 



V1 U value > Watts > CO2 In Use 



V2 U value > Watts > CO2 In Use 
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V2 U value > Watts > CO2 > costs In Use 

•  Choose fuel source to get costs in use 

•  Whole Building 

•  Elemental 

•  Secondary Elemental (windows/doors) 

•  Components 

•  Full element upgrade analysis 
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V2 FuelCarbonFactor: 

•  Current data ^ RE % 
– Information resource  
– Used as a ‘look up table’  
– used by 'UToWattsToCO2’ 
– Calculates: Carbon In Use 

•  Add Current Fuel costs 
– Choosing fuel also applies costs 
– Calculates: Energy in Use costs 



V2 Fuel carbon factor 2020 

•  Data from Defra or other sources 
–  GBC updated 

•  Can add national datasets to choose from 

•  V14 International Versions to develop  
–  USA already asking  

•  looking for development partner 

–  Latest data:  

•  EU wide 2020 CO2 in mains supply incl. electricity 

•  EU partners interested 
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Carbon in Mains Electricity EU 
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UK Fuel Carbon Factors 2020 
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V1 Cost Per m2: 

•  Not part of the calculator 
•  This is a converter: 

•  If the information provided by 
Manufacturers/Suppliers is not in £/m2 

•  This calculator will help with converting 
the information provided to the required 
format 

•  Manually or Copy & Paste results into 
calculator 
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V2 Cost per m2  
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V2 Sections to Volumes 
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V1 Drop Down List: 

•  Not part of the calculator 
•  Used with look up tables to populate 

cells from readymade datasets 
– To avoid retyping 
– To avoid spelling error 
– To limit choices 

•  Lists can be added to by user, as long 
as the last two cells remain at bottom 
of sets 



V2 V3 Drop Down Lists 

•  To ensure products are used in correct 
applications 
– Manufacturer’s recommendation 

– Part of datasets 

– Used intelligently by spreadsheet 

•  These lists will expand exponentially 



V2 Drop Down Lists: Core 



V2 Drop Down Lists: EE EC SC 



V2 Drop Down Lists: MSR 
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V1 Supplier Request Form: 

• Will be available to download 
• Used to request information on 

products from manufacturers 
or suppliers 

• Collect intelligence about 
applications  

• Collect product property 
datasets 



V2 Manufacturer Supplier  
Intelligent Products Data Collection 

•  Some refinements to capture all necessary for:  

•  Drop Down Lists to control inputs from look up tables 
–  Competent Application (e.g. certified) 

–  Manufacturer’s intention only (not architects inventions?) 

•  EE, EC, SC datasets if they have them  
–  And more from LCA & EPD 

•  Screening Client/Designer Priorities  

•  Costs: 
–  Manufacture: at factory gate 

–  Supplier: to site 

–  Approved Installers: installed rate 

–  Not best price with discounts 

–  But realistic price to avoid substitutions later 



V2 Manufacturer Supplier  
Intelligent Product Data Collection 



V2 Manufacturer Supplier 
EE EC SC & LCA datasets 



V2 Letter to Manufactures & 
Suppliers: Product Data Request 
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V1 User Feedback Form: 

• Users can let us know of any 
problems and potential 
improvements 

• Version Upgrades as 
rewards 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

V2 User Feedback form 
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V1 User Survey: 

•  Invites Users to review and 
priorities development 
sequence and suggest 
desirable functionality  
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V1 User Survey 
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V1 Capture National U values 



V2 Support: Users,  
Manufacturers, Consultancy 
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GBC V1 Excel file on GBE: 

•  Green Building Calculator  
–  GBE (Shop)  

–  https://GreenBuildingEncyclopaedia.uk/  

–  Big practice version /?p=38525 £98.88 

–  Small practice version /?p=38524 £48.88 

–  Student version /?p=38520 £4.88 
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GBC V1 Excel file on GBC: 

•  Green Building Calculator (Shop)  
–  Big practice version £98.88 

–  Small practice version £48.88 

–  Student version £4.88 

–  Self Build version £48.88 

–  Welsh TAN 6 Self Build version £4.88 
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Green Building 

Calculator  
 

V3 to V33 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

V2-V33 Planned Development 
Priorities to bring forward: 
•  V2 Retrofit, Terraces, Community level, MEP Services,  
•  V3 Decrement Delay, Form Factor refinements: dormers, 

bays, porches 
•  V4 Building Section Coding, Competent Application,  

•  892 ready made elements, Bespoke Assemblies, 
Accessories, Specification Generator 

•  V5 Non-Domestic, Retrofit and Newbuild more refinement 

•  V6 Embodied Energy, Carbon and Sequestered carbon; Non-
external envelope elements 

•  V7 Condensation Check, Thermal Bridge, Secondary Element 
Calculator, Thermal mass calculator 

•  V8 LCA Calculator 

•  V9 Landscape 
•  V10 Civils and Infrastructure: scope Increased 
•  V11 Waste Calculator using WasteCost®Lite 

•  V12 Plastic free v Recycled Plastic 
•  V13 Interiors: Scope increased, Ska fit-out. refit 

•  V14 Circular economy: Reclaim Reuse 
•  V15 Self-build Interface 
•  V16 CAD BIM App 

•  V17 Whole Project Budget Calculations, full Fee bid 
calculation based on cost plan 

•  V18 EU and International versions 
•  V19 Services Design Module: Occupancy level, Energy 

Sources and uses,  

•  V20 Lighting Design Module: Health & Wellbeing, Light 
Nutrition 

•  V21 Biodiversity Inclusion, Biodiversity Net Gain 
•  V22 Local Climate Appropriate construction and materials 
•  V23 Vernacular, local: materials, trades, economy 

•  V24 GBPB Green Building Price Book 
•  V25 O&MM Operation & Maintenance Manuals 

•  V26 FM Specification 
•  V27 Local Procurement, Transport to site, distance search 

facility 

•  V28 On Site Construction Emissions 
•  V29 Design Life, Durability and Competent Products 
•  V30 Air tightness & Energy Loss 

•  V31 Value Engineering Opportunities: in not out 
•  V32 Healthy Building 

•  V33 Screening Priorities 
B Bespoke 
•  B1 Retrofit Window & Insulation Calculator 

•  B2 Screeds Calculator 
•  B3 Window Calculator 
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Version 2 initial proposal  

•  Carbon in use/annum 
–  Hours of use per day 
–  Days/week days/year 

•  Domestic Retrofit: 
–  One off and community 

•  Bill of materials; add 
–  Building Labour Rates  
–  Materials Rates  
–  Services Scope and quantities  
–  Services Rates  
–  Services Labour Rates  
–  Services Costs  
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Version 2 Actual (@1Year) 

–  Domestic Retrofit: development one off and community scale 
–  Bill of Materials, Quantities, Labour, Materials, Accessories, 

Costs; development: Building and Services 
–  Form Factor Calculator development (V2) 

•  Insulation thicknesses for materials 
–  Decrement Delay Calculator: (V2?) 
–  EE EC SC Calculator: (V2) 
–  ICE database 1.3 > 3 (V2?) 
–  Non-External Envelope Components (Foundations, Frame, 

Stairs, Partitions, Furniture, Interiors, Landscape) 
–  Services: systems of kit, appliances cables, pipes, ducts, 

conduits, accessories, insulation, 
–  Guidance on how to populate the Bill of Rates (BoR) Bill of 

Costs (BoC) (Tender document?) 
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Versions 3 Initial proposal  

•  Decrement Delay Calculator 

–  to avoid summer overheating 
•  Condensation check:  

–  static to BS 5250 

•  GBE Product Datasets 

•  GBE Form Factor Calculator 
– Other Method 

– Different materials & Thicknesses 
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Versions 3 Adjustments  

•  Decrement Delay Calculator (in version 2?) 
–  to avoid summer overheating 

•  Condensation check: (in version 2?) 
–  static to BS 5250 

•  GBE Form Factor Calculator (in version 2) 
–  Other Methods (AECB?) 

–  Thicknesses of insulation to meet U values (V2) 

–  Different materials thicknesses to meet U values (V2) 

•  GBC Product Datasets 

•  GBC Materials Datasets 

•  GBC Product Specifications 

•  GBE Product Pages (later if GBC sales are good) 
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Version 4 initial proposal  

•  Building Section Coding 
–  Elements, Sub-elements and Junctions  

•  Material Appropriateness to Application  

•  Building Elemental Assembly Code 
Numbers 
–  Outer face-Core-Inner face 

–  CAWS-CI/SfB-CAWS-Instance 

–  To Passivhaus U values  

–  892 Readymade Competent Elemental Assemblies 

–  Bespoke invite collection and incorporation 

•  Specification Generator 
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Version 4 Adjusted 

•  GBE 2D View 
•  Building Section Coding 

–  Elements, Sub-elements and Junctions 
–  Not component level (could be a different coding too)  

•  Material Appropriateness to Application 
–  Existing matrix to incorporate  

•  Building Elemental Assembly Code Numbers 
–  Outer face/Core/Inner face 
–  CAWS-CI/SfB-CAWS-Instance (Uniclass is impractical) 
–  To Passivhaus U values  
–  892 Readymade Competent Elemental Assemblies 
–  Bespoke incorporated (flagged in version 2) 

•  Feedback loop 
–  Invite Users Bespoke datasets to add to Look up tables 

•  Specification Generator 
•  Feedback on CO2 savings from users to GBC (EBD awards) 
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Version 5 Initial proposal  

• More specific interfaces: 
– Non-Domestic Retrofit:  

– Domestic new build  

– Non-Domestic New build 
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Version 5 Adjustments 

• One interface: more options 
– Domestic new build  

• (it started here)  

– Non-Domestic Retrofit:  

– Non-Domestic New build 
•  Version 2: More elements added: Frames, 

Foundations, Cubicles, IPS, etc. 

•  Add grouped ‘switch off elements’ 
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Versions 6 Initial proposal  

• GBE EE EC SC Calculator  
–  ICE database: 1.3 > 3.0  

– Will provide Embodied Energy, Embodied 
Carbon and Sequestered Carbon data  

• Bill of Materials Quantities 
Costs  
–  Non-External Envelope Components 

–  Landscape Assemblies 
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Versions 6 Adjustments   

•  GBE EE EC SC Calculator  
–  added to Version 2  

–  ICE database: 1.3 > 3.0  

–  Will provide Embodied Energy, Embodied Carbon 
and Sequestered Biogenic Carbon data 

•  Bill of Materials Quantities Costs  
–  Started Adding to Version 2  
–  Non-External Envelope Elements & Components 

–  Sub and super-structure Elements & Components 

–  Landscape Assemblies 

–  Services Systems 



https://GreenBuildingEncyclopaedia.uk https://GreenBuildingCalculator.uk 

Version 7 initial proposal  

• Condensation Check 

• Thermal Bridge Calculator  

• Secondary Element 
Calculator 
– Glazing and framing specifications 

– Ug Uf & Uw and Psi perimeter and spacers  
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Version 7 adjustment 

• Condensation Check in V2 

• Thermal Bridge Calculator  

• Secondary Element 
Calculator (in version 1) 
– Glazing and framing specifications 

– Ug Uf & Uw and Psi perimeter and spacers 

– More Product datasets  
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Version 8 initial proposal  

• Life Cycle Assessment (LCA) 
Whole Building Calculator   

• LCA Dataset  
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Version 8 Adjustment  

• Life Cycle Assessment (LCA) 
Whole Building Calculator 
– In version 2   

• LCA Dataset 
– In version 2? 

– Add more products datasets  
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Version 9  

•  Landscape  
–  (Version 2 started)  
–  (select from GBE’s 862 Readymade Assemblies) 
–  Hard, Soft and Wet landscape 
–  Objects in landscape 

•  Sheds, stores, decking, pergolas, bridges  

–  Services & lighting in landscape 
–  Landscape Materials Rates  

–  Landscape Labour  

–  Landscape Costs  
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Version 10  

•  Civils & Infrastructure (Residential initially) 
–  (select from GBE 862 Readymade Assemblies 
–  Roads, Pavement, Soft Landscape 

–  Services above and Below ground 

•  Pipes Ducts Cables (added profiles) 

–  Culverts Ducts 
–  Street Furniture 

•  Civils & Infrastructure Rates  

•  Civils & Infrastructure Labour  

•  Civils & Infrastructure Costs  
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Version 11  

•  Waste Calculator 
–  Waste Cost ® lite exists  

•  Modular design approach  
–  Off cut waste calculator 
–  Matching product sizes to space sizes 

•  Embodied Energy and Carbon 
–  in Waste   
–  in Reclaim  

•  Sequestered Carbon  
–  in Reclaimed and Reused Timber  



WasteCost® Lite 

V11 NGS WasteCost® Lite 2005 + new datasets 
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Version 12  

•  Plastic Free V Recycled Plastic Products  

•  Plastics & Recycled Plastic Content Dataset  

•  Avoiding plastics in:  
–  historic fabric 

–  Facades 

–  Interiors 

•  Alternatives to Plastics Dataset 

•  Plastics Diverted from landfill 

•  Plastics Avoided 

•  Fossil Carbon in plastics: Consumed or Avoided 

•  2 EU funded projects to learn from  
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Version 13   

•  Interiors Fit out, Refit Furniture Dataset  
–  (Domestic Retrofit started v2) 

•  Finishes Products Dataset 

•  Specification tool  
•  Calculator:  

– Stand alone and integrated in GBC 
– Furniture Impact 
– Finishes Impact 
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Version 14 

•  Circular Economy 
–  Reclaim & reuse 

–  Reclaimable & Reusable 

–  Value 

•  Paola Sassi Research:  
–  Reclaim-ability, reusability & value scores 

•  BAMP 
–  >400 products with Product Passports 

•  FCRBE futuREuse projects 
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Version 15 

•  Self-build Interface 
–  Town & Country Planning   

–  Wales Technical Advisory Note 6 

–  One Planet Development 

–  Zero Carbon evidence requested 

•  More graphic user interface to explain 
construction 

•  Links to GBE website:  
–  Jargon Buster, Checklist, 2D View 
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Version 16 Initial Proposal 

•  BIM Building Information Management 

•  CAD Computer aided Design 

•  BIM App to interrogate Building Model 
and extracting physical and dimensional 
information 

•  BIM interrogate BOM to feed the 
calculator 
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Version 16 Adjustments 

–  CAD BIM App 
•  Make it interrogate BoM Bill of Materials 
•  Interrogate physical and dimensional information 
•  Create a template with all dimensions for all cells 

– 2 direction application? 
•  Import <> Export datasets 

•  Feedback an elemental assembly that can be cad’d 
up as a Library object and deployed into model 

•  892 Elemental assemblies CAD BIM Models 

•  x000 Materials and Products as Component Objects 
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Version 17 Addition 

•  Whole Project Budget calculations 

•  Fees  

•  Overheads  

•  Profits  

•  Preliminaries  
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Version 18 Addition 

•  EU and International versions 
–  Regional Product datasets? 

–  Money conversion  

•  £ to Euros and other currencies as requested  

•  build in a converter to all totals cells? 

•  Choose currency, update exchange rates  

–  Imperial measurements  

•  Unlikely for UK  

–  I hope Brexit goes no further 

•  US audience have requested it 

–  Engage somebody to develop it 



V19 Services Design Module: 
Energy Sources,  

•  Matching demand to source capacity 

•  Optimising technology mix 

•  Design Tool 

•  Specification Tool 



V20 Lighting Design Module: 
Health & Wellbeing 

•  Matching light nutrition to user 
demands 

•  Optimising technology mix 

•  Design Tool 

•  Specification Tool  
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V21 Biodiversity Inclusion 

•  Mismatch of animal to roost sizes 

•  Mismatch of roost sizes to build sizes 

•  Products datasets 

•  Specification Tool 
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V22 Local Climate Appropriate 

•  Guidance on appropriate materials 

•  Emphasis on Local made materials 

•  Interact with V23 & V27 



V23 Vernacular, local: materials, 
trades, economy 

•  Goods Transport calculator 

•  Labour Travel calculator 

•  Addition to Impacts calculator 

•  Localise Regionalise Product Datasets 



V24 Green Building Price Book 
(GBPB) 

•  Price data added to Product Datasets 

•  Embed into BoM BoP 
– Drop Down Lists 

– Look Up Tables 



V25 O&MM Operation & 
Maintenance Manuals 

•  More datasets 

•  O&MM Specification Tool 



V26 Facilities Management 

•  FM Interface 

•  Segregation, Storage, Reclaim and 
Reuse 

•  More Product datasets 

•  FM Specification 



V27 Local Procurement,  

• Transport to site,  

• distance search facility 



V28 On Site Construction 
Emissions 

•  Based on RICS guidance 

•  Bring forwards to V3? 



V29 Design Life and Durability 
and Competence 

•  Based on Component Life manuals 

•  HAPM, Spons, etc. 

•  BSI Kitemarked Products 

•  BBA Certified Products 
–  (Not UKCA marked) 

•  ETA Certified (If BCO permit) 
–  (Not CE marked) 



V30 Air tightness & Energy Loss 

•  Set targets: (bring forwards to V3?) 
– Regulations: E&W, S NI, RI, others 

– Design Standards: Passivhaus, AECB CL 

– Campaigns: LETI, 

•  Air leakage rates 

•  Energy loss 



V31 Value Engineering 
Opportunities 

•  Synergistic combinations 

•  Cost v value 

•  Whole system v individual  

•  Pay-back periods v Carbon-back 
periods 
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V32 Healthy Building 

•  Healthy materials 
•  low-chemistry, low-irritant, healthy 

solutions 

•  Learn about their positive properties and 
help promote their competent application 

•  Including planet-friendly and human-
healthy materials and products to make, 
install, use, maintain, deconstruct, reuse 
and recycle 

•  Address indoor air quality, reduce indoor 
pollution 
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V33 Screening Priorities 

•  Consider screening to match client/designer 
priorities 

•  Consider which issues are to be addresses and 
how robustly 

•  Screening options:  
–  healthy, carbon, water, waste minimisation, 

circular economy: recycled content, reclaimed for 
reuse; plastic-avoidance, bio-based, durability, 
product quality, self-build, etc. 

•  Use IPDC collecting additions data points to 
enable screening appropriate materials and 
product 
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V2-V33 Planned Development 
Priorities to bring forward: 
•  V2 Retrofit, Terraces, Community level, MEP Services,  
•  V3 Decrement Delay, Form Factor refinements: dormers, 

bays, porches 
•  V4 Building Section Coding, Competent Application,  

•  892 ready made elements, Bespoke Assemblies, 
Accessories, Specification Generator 

•  V5 Non-Domestic, Retrofit and Newbuild more refinement 

•  V6 Embodied Energy, Carbon and Sequestered carbon; Non-
external envelope elements 

•  V7 Condensation Check, Thermal Bridge, Secondary Element 
Calculator, Thermal mass calculator 

•  V8 LCA Calculator 

•  V9 Landscape 
•  V10 Civils and Infrastructure: scope Increased 
•  V11 Waste Calculator using WasteCost®Lite 

•  V12 Plastic free v Recycled Plastic 
•  V13 Interiors: Scope increased, Ska fit-out. refit 

•  V14 Circular economy: Reclaim Reuse 
•  V15 Self-build Interface 
•  V16 CAD BIM App 

•  V17 Whole Project Budget Calculations, full Fee bid 
calculation based on cost plan 

•  V18 EU and International versions 
•  V19 Services Design Module: Occupancy level, Energy 

Sources and uses,  

•  V20 Lighting Design Module: Health & Wellbeing, Light 
Nutrition 

•  V21 Biodiversity Inclusion, Biodiversity Net Gain 
•  V22 Local Climate Appropriate construction and materials 
•  V23 Vernacular, local: materials, trades, economy 

•  V24 GBPB Green Building Price Book 
•  V25 O&MM Operation & Maintenance Manuals 

•  V26 FM Specification 
•  V27 Local Procurement, Transport to site, distance search 

facility 

•  V28 On Site Construction Emissions 
•  V29 Design Life, Durability and Competent Products 
•  V30 Air tightness & Energy Loss 

•  V31 Value Engineering Opportunities: in not out 
•  V32 Healthy Building 

•  V33 Screening Priorities 
B Bespoke 
•  B1 Retrofit Window & Insulation Calculator 

•  B2 Screeds Calculator 
•  B3 Window Calculator 
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File Updates 
Rev No. Comments Author Date 

A00 Created for CPD  Whole Building Calculator BRM 30/06/2012 

A01 BRM 11/09/2020 

A02 Update for STBA SPAB event with EH Bespoke BRM 06/10/2020 

A03 Update for after STBA SPAB Event BRM 07/10/2020 

A04 Update for WiSR CIOB Event Infrastructure BRM 27/05/2021 
 

A05 Update for LSI RISE awards 2021 poster file BRM 18/06/2021 

A06 Update for COINS Awards 2021 V32 & 33 BRM 26/06/2021 
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