
1 

    
 
 
 
 
 
Welcome to the user manual for the full version of PHribbon including Retrofit Economics (REALcosting).  For installation 
instructions for the Ribbon please see the first tab of the spreadsheet “Install Ribbon”. Shown below is the Office 2019 
appearance. Generally your PHPP should be the active window before pressing any button.  
 

 
              

 Build PHPP            
 Select Climate selects your climate region from a standard or a detailed map 
 U-values library of U-value assemblies and library of λ values with links to BBAs 

Areas adds the bearing of walls (orientation) and draws the outline of your building, also enters wall shading, emissivity 
 Windows enters the dimensions, '1's and '0's, and enters dreveal and other shading figures as formulas 
 Ventilation enters sheltering info from a menu 
 Protect Sheets protects all sheets, if you need to because you have unprotected them to add notes 
 Check PHPP takes you to various places in the PHPP based on a list of checks, and records the answer you give 

  

Extend PHPP 
Daylight Factor writes info from the PHPP into a special spreadsheet for you to calculate daylight factor 
Energy of Variants adds a "Graphs" tab and graphs variants broken down by building element: walls, roof, etc so you can compare 
Embodied CO2 calculates the Embodied CO2 for any building based through a series of dialogues. New project scope summary.  
              

Retrofit Costs            
 Simple adds retrofit costs of just the current PHPP 

Variants adds retrofit costs for each variant, each variant is a separately costed option 
Step By Step  adds retrofit costs for retrofits completed in a series of steps, ‘incremental retrofit’  

               

Manage Data           

 U-values goes to the U-value tab to allow you to modify the U-value library (explained in section on U-values)   
lambda-values goes to the lambdas tab to allow you to modify the library (explained in section on U-values)  

 Costs goes to the RCosts tab so you can modify standard costs, or typical options      
TBs goes to the Thermal Bridges tab so you can look up a Psi value 
Embod CO2 goes to the EmbodC tab for you to edit or add values 
Export Project Data creates a summary file in PHI format to be sent by certifiers 
Help views this User Guide Help file   

  

PHribbon v2.29 
Help File / User guide 

 

New 
New 

New 
New 
New 

New PHPP summary sheet: independent spreadsheet that summarises a list of your PHPPs.  
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New Features in 2.28 
These are explained in a new training video on the website, 3rd in the list.  
U-values and Lambda values have merged into two parts of the same U-values button. 
The Orientation button has been renamed Areas (now all tools are named after the sheet they are used on) and an extra part 
added to enter wall shading, absorptivity and emissivity. There are also 3 new buttons in 2.28: Ventilation, Protect Sheets and 
Check PHPP.  
 
Summary Excel spreadsheet 
This is a new standalone spreadsheet in the Dropbox folder that summarises the key results from a list of PHPPs so you can keep 
track. It Updates (if you choose to) each time you reopen the spreadsheet.  
 
Embodied CO2 summary table (separate sheet to be copied in) 
A separate spreadsheet form to keep a record of what is included in the Embodied CO2 calculation.  
 
EPDs added v2.27: for Nordan balcony doors added, Stieco LVL, Ibeams, O.C.O. concrete from OCO aggregate, Knauf 
plasterboard, Quinn PIR, Velux, Hansen Concrete, Fakro, Crown paints, roof truss, ceramic tile, PVC window, Masonite I-beam, 
Lamilux windows and added factory location for all windows. v2.28: Added EPD MgO board. 

Critical Updates 
Corrections which potentially could change your previous results are in red in the list below, Please check in case they affect 
your previous calculations. Versions before the numbers given in black could have an error, if you have used that feature.  
 

U-values 
2.22 Wall tie correction mistakenly used to update the Uvalue supplement, this was removed in v2.23 onwards.   
 

Embodied CO2 
2.26 Correct PUR Reticel Embod CO2, 1/10th of its value.   2.27 Corrected PUR Reticel stage C4 incineration.  
2.28 Correct steel and aluminium figures in misc section of PHribbon Embod tab. 
2.29  Correct formula for weight of inert materials, revised calc is lower.  
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Macro Security 
Important: You may accidently get a dialogue asking you to enter a password, usually when you close the PHribbon.  This is 
nothing to be concerned about, it is related to the presence of macros which are password protected. Please press cancel 
(possibly more than once) to dismiss this. 

 
Macros are instructions that can be recorded to simplify tasks in Excel. They are widely used, and the Passivhaus 
Institute uses them in the variants version 9.6a of PHPP, mainly to ensure that variants options work, but also in its 
PHPP tools to import and export content. 
 
There are overall Macro security settings for Excel which you may want to review. These screen shots are taken from 
Excel 2010, later versions may vary. To see them follow these steps: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The option “Disable all macros with notification” is the recommended option. It means that any spreadsheet with 
macros in it (such as a normal PHPP) will ask you each time if you want to enable macros. To be able to run PHribbon 
commands, open the PHribbon spreadsheet and enable macros for that too.  
  

1. Click on File 

2. Then Click 
Options 

3. Then Trust 
Centre 

4. Then Trust 
Centre Settings 

6. This is the 
safest option 

5.  
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1 Select Climate  
This helps you find the climate region. 

  
 

2 U-values  

  
 

This version of PHribbon allows full compatibility with earlier versions of PHPP so you can copy constructions from earlier PHPP files (8.5, 9.1, 
9.3) and use them in later ones.  The number of possible entries in the library has been increased from 30 to 45.  
 
There is another U-values button in the “Manage Data” part of PHribbon that takes you to the Lambdas tab where you can modify the library. 

  

 

This library has been simplified since the previous version. It now does not include variants, to make it simpler for the majority of users. If you 
are writing figures by hand into this tab don't forget to include % section figures in if you are using sections that need it, e.g. I-beams. If you are 
using interior insulation put a cross in the box, as in PHPP.    

In the cavity wall entries, a wall tie correction is provided. You can add the wall tie corrections to the lambda value manually, add one of the 
red figures.  

 

  

Add one of these to your λ 

This dialogue copies entire U-value entries to and from a 
master library. 
 
1. Press the toggle to choose write FROM or TO the 
library. 

2. Use the up and down arrows to change the position 
of the current cell, this will be source or destination. You 
can grab this dialogue by its title bar and move it out the 
way if you want to see your spreadsheet better. 

3. Pick the library template to copy to the current 
position. Items are written immediately. In the case of 
copying to the library, the item selects where the item 
will go. 

You can carry on to copy and paste others. When you 
have finished, press the finish button to close. 
 
 

Select the appropriate climate region 
 
You can enter the altitude here or leave it 
blank and add it later directly to the cell in the 
Climate tab in the normal way.  

Press the up and down arrows to move to a 
different region. You can also save a region that 
you most often use by pressing “Set this as 
starting position”, you’ll then need to save the 
PHribbon file.  
 
You can also click on either the "Original Map" to 
see that. Move to your preferred location and 
press the “set this is as starting position” for this 
map too.   
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Lambda Values (λ Values) 
This dialogue is now just the second tab in the U-values dialogue, allowing you to flip between the two processes, as you will probably be using 
a mixture of both.  This part will insert a λ value and it's description from a library into your U value calculation.  Most are from BBA’s where 
available.  

 

 
 
  
 

 
 
 
 
 
 

 
There is another button in the “Manage Data” part of PHribbon that takes you to the Lambdas tab so you can modify the library.  Figures are 
generally listed by material. An “x” in one of the columns “masonry”, “insulation”, etc makes it appear when that category is selected. You can 
name your own list on the menu by changing the “1”, “2” or “3” in the title row. If you have used these and still want to use more, you can also 
rename and change the 3 yellow columns before them as well.  

The website is intended for the BBA as we generally need λ90/90 values if available.  Certifiers generally only accept these values for the main 
insulation type.  For some other materials a good starting place is the Passivhaus Institute’s latest values (v9 manual), provided here for 
reference.  

A “date checked” field is provided so you can keep track of how old the figures are, and if they might need to be updated. 
 

 
 

up/down to next assembly 

up/down, left/right to next 
writeable cell  

2. Select an item 

3. move the position to write to 

4. Press write 

This tool only moves between cells that you can enter a value for. You 
can now choose if you want the material type and manufacturer label, 
using the tick boxes underneath the write button.  
 
 Since the label may not be written at all, it makes more sense for the 
indicated cell to be the actual λ value rather than the label.  
 
You can also press to launch a web browser so you can download the 
BBA if you wish. This goes directly to a BBA if available 

1. enter an item to search for or select a category 
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3. Areas 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Enter Bearings 
The first part of this tool is for entering the orientation of walls. Start by entering a known bearing of your first wall. Then without 
moving to another cell, press one of the buttons, left turn, right turn, 180 degrees or same to say what the NEXT cell down will be. It 
assumes you are working clockwise round the building: 

• a RIGHT turn (external corner) means it will add 90⁰ to the previous bearing. 

• A LEFT turn (an internal corner when working clockwise) means it will subtract 90⁰ from the previous bearing.  
 

 
 
 
 

 
 

Draw Shape 
When you have finished entering bearings and wall lengths PHribbon can 
also draw the building outline to check you have entered both correctly. 
You’ll need: 

• lengths of walls in column “a” and bearings to be entered. It stops 
when it reaches a row where either of these are blank.  (you could 
temporarily put something in if you want it to continue past this) 
 

• position the active cell anywhere on the top row of the list of walls 
to be drawn. You can do that by either starting the tool on that 
row or by moving the active cell with the up and down arrows in 
the dialogue box. 

 
After drawing the shape you can use the up and down arrows on the 
dialogue, the highlighted cell will be shown as a dotted red line. 

Red dotted line = Current 
Cell 

Use the up and down arrows to position your 
active cell, then enter the bearing 

Wall Shading, absorbtivity and 
emissivity 
A second tab of this dialogue 
now enters the last 3 columns 
in the areas tab main table.  
 
Absorbtivity and emissivity are 
selected together, since they 
both need to relate to the 
same material choice. You can 
choose from a common range 
or add your own in the boxes 
at the bottom.   
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4 Windows 
New in this version is that  

• you can now enter a row of identical windows  

• you can now enter a the quantity of windows 

• it remembers your last choice for cover and Oreveal when you next use PHribbon 
 

Steps are given in red over below. The dreveals are written as formulas so they are updated if you modify window dimensions. 

 
 
For identical windows there are two differences: the number of panes is entered and there are 3 frame types to enter. One for the first frame, 
one for all middle panes and one for the last.  If the window is made with mullions then middle frames would have half a frame on each side, 
shared with their neighbour. The image below shows the differences for this type.  
 

  
  

1. Click on window type 

2. Enter the dimensions 
of the window 

3. Enter the number of 
the frame type 

4. Adjust cover depth 
and shading info 

5. Adjust row to write to if necessary 

6. Adjust quantity and enter the name 

Enter the number of panes 

Frame type of first, all 
middle panes and last 
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General Information About the Window Tool 
Figures are filled in to the sheet starting from the row of the current active cell, the faint grey numbers on the window image indicate the row 
each window part will be written to, starting at '1' for the active cell. Numbers  are added to the end of the name _1, _2, _3, ….. to identify the 
pane and these match those in the diagram on the window tool.   
Also note that:  

● you can add several windows or overwrite windows without closing the tool 
   just use the up and down buttons to position your starting line.  

   ● if there is SHADING BY THE BUILDING, for example by an 'L' shaped or 'U' shaped building, 
                     then the d reveal must be obtained manually from measurements from drawings.  
 
Frame Information  
The window tool reads your frame information from the components tab, shows it on the screen and uses it in the calculations. This means 
you need to enter frame information on the components tab first. An example of the list of frame types is below. You might need 3 versions of 
a fixed window and 3 versions of opening window (could be more or fewer depending on your windows).  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Half mullions could be on the left or right, but since these mirror images give the same result in calculations only one of them is listed.  

 
The full mullion width is shared between the two windows either side.  Where fixed half mullion are used (types 02ud and 03ud in the table 
above) the figure to use is just the manufacturers mullion width/2, = 0.101/2 = 0.051m. But simply halving the full mullion width is only correct 
where the same type of window is on both sides of the mullion.     
 
When an opening half mullion is used we do not want to have to redefine the width of a fixed half mullion, so that stays the same. For types 
05ud and 06ud:                                  
                                          full mullion width = fixed half mullion + opening half mullion     
         Therefore               opening half mullion = full mullion width - fixed half mullion    
     
This will then give the correct result when the two half mullions are put together.    
 
Where two opening windows are side by side, the mullion between may have a post as in the 210 width above, so half of that would be used 
in the frame definition.        
     
 
Explanation of the Dreveal Calculation    
A typical image used in the window tool has a very simple diagram shown to the right:    
     
Full details of what you should measure to are shown below.    
dreveal1 is not the thickness of the frame, it is the distance to the shading edge which is often less in Passivhaus buildings.   
  

divide by 2 
subtract half  

the fixed mullion, 
0.051 
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For example supposing a=1.5m, c=0.4m, frame1L =0.12m, frame1R=0.090m and cover is 0.030m    
Example dreveals are calculated below for each side of Pane 1.    
dreveal1 = frame1L - cover    
dreveal1 = 0.120-0.030 = 0.090m    

dreveal2= frame1R + (a - c)  - cover    
dreveal2= 0.090 + 1.5 - 0.4  - 0.030 = 1.16m    
Average dreveal= (0.090 + 1.160)/2 =0.625m 
 
Other Shading Entries 
Oreveal box. This is put straight into the spreadsheet as it is and also used for the shading. 
Shade width. This figure is added to the width of the reveal (Oreveal) to give Overhang depth oover in PHPP 
Shade offset. This figure is added to the thickness of the frame chosen to give Overhang dist dover in PHPP  

5 Ventilation 

 

6 Protect Sheets 
This protects the Verification tab and yellow heat loss tabs that have data entry on them, in case you have unprotected them to add text 
notes, images, lines or to show more rows.  

7 Check PHPP 

 
 

  

This very simple dialogue 
enters shading and exposure 
on the ventilation tab, if you 
find it easier to enter that from 
selection buttons.  
 
It will make the entry when 
you have selected one from 
each. After that if you change 
either, it will update.    

In your PHPP, when you press Check PHPP it will move you through the PHPP while 
giving you items to check. Answering Yes or No will record an answer then go on to the 
next question. Pressing cancel allows you to stop to correct the problem, continue from 
where you left off by pressing the Check PHPP button again.   
 
The list and results are in a new tab in PHribbon called CheckPHPP, see below. You can 
untick items to check and add items to the list. ‘Press Clear OKs’ to start a new check.  
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8 Daylight Factor 

Using the daylight factor tool is explained in LEAP Mark Siddall’s video https://www.screencast.com/t/IIfJQB7e33i 

The button in PHribbon creates a new daylighting spreadsheet from the PHPP and fills it out with the information available in the PHPP. The 
first thing that happens is a file dialogue opens asking you to select the name of the daylighting master. This is provided as one of the master 
files and so should be in the same folder as PHribbon. It then opens it, makes a copy and saves it into the same folder as the PHPP which may 
be a working folder for that project, according to where you file it. It is saved as “daylighting.xlsx”.  

PHribbon does the following: 

• Copies all glazing types and all frame types 

• Copies all windows regardless of whether there are blank lines in between, though this does mean it takes longer.  

• Looks up the U-value calculation of the wall each window is installed in to find it’s thickness, then converts that into metres for the 
wall thickness column I.   

For simplicity figures are copied over to your daylighting spreadsheet as values, not formulas. This is simpler, but they do not automatically 
update. 

9 Energy of Variants 

Adds a "Graphs" tab and graphs your Variants so you can compare options. Figures are broken 
down by building element. This now uses the monthly method figures from the “Heating” tab 
in PHPP so it is consistent with the reported figures on the Verification sheet.  

The program counts the number of variants you have by going through the titles until it 
reaches one which is blank.  Therefore it is important to that titles are not blank, and also 
because these titles are used in the graph to label the bars.  

The graph produced is created on a new tab called “Graphs”, an example is shown to the right.  
The size of elements of the bar are also given as figures.   

When comparing with your Specific Space Heat Demand you have to also subtract heat gains. 
In the graph to the right you have to take the two negative figures, the heat gains (26.2) and 
thermal bridge (7) off the positive figure of about 275, giving you 242. Only the utilisable part 
of the Internal Heat Gains (IHG) are shown, since some of this heat arrives at a time when the 
building does not need any more heat.  

(If you are comparing with the Passivhaus Institute graph you will notice they show unutilised 
losses as a separate heat loss.  This isn’t a particularly useful figure so it is omitted on the 
PHribbon graph. Only the utilised gains, those actually arriving at a useful time, are shown on the negative side of the graph, so the net result 
is exactly the same). 

10 Embodied CO2 

 
 

 

 

 

The purpose of this calculation is to estimate embodied CO2 
for early stage design decisions. It has over 300 entries from 
Environmental Performance Declarations and the 2019 ICE 
database. Quantities are read from PHPP as formulas, based 
on external dimensions.  This is fine for rough calculations at 
the design stage, it is not an official RICS calculation but it can 
be refined later. These calculations are suitable for new build 
and retrofit.  

The first screen after pressing the button in the menu is 
shown to the left. You can choose the simpler Cradle to 
Practical Completion calculation (manufacture of the 
materials, transport to site and construction), full LCA or add 
to an existing calculation. Then it is best to follow the 
sequence from 1-4. Step 1 is essential and must be done first, 
the rest are optional, you can skip sections you don’t need.  To 
finish off, press Summarise. 

There is an option to set the geographic region for the 
calculation, showing EPDs from the UK, Ireland or ‘all’ which 
includes those that may not be available in the UK. This only 
needs to be set once and as long as you save the PHribbon it 
will remember it for all future calculations and it sets the 
initial option for similar buttons on the next screen.  

Full LCA calculations are complicated and in order to keep the 
software reasonably useable the upper and lower limits have 
been dropped, however figures in the new PHPP ‘Embod’ tab 
are coloured according to the approximate accuracy. Green = 
good, orange= average, red = least accurate.  

https://www.screencast.com/t/IIfJQB7e33i
http://www.circularecology.com/embodied-energy-and-carbon-footprint-database.html
http://www.circularecology.com/embodied-energy-and-carbon-footprint-database.html
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1: Add materials from PHPP U-value calcs 

 

1) select an item from one of the three section boxes. This is essential, it chooses which section percentage is to be used and prompts 
PHribbon to try to find a matching product 

2) If you want to add together product thicknesses, select more items from the thickness lists. Here all three mineral wool thicknesses are 
added together as a formula in the final cell, it will therefore update if you edit the U-values in the future.  

3) PHribbon may have found your product, or something similar in the list it has found, you can change the selection by clicking on something 
else. A very useful feature is that it will remember an association while the program is running. In the example shown, selecting the mineral 
wool 0.037 once means that next time you select an item with identical text, e.g. mineral wool for section 2, it will go to the 0.037 type you 
selected before.  If the item you want is not on the list you can use the search box to find something else. You can also change the region to 
change the products shown. 

4) Press Write Selection to add a new material, you can then select something else and repeat the same steps as above. Unlike previous 
versions it does not add the last material automatically when moving on to the next U-value, this way is more transparent.  

5) To move on to the next U-value press Next U-Value. Eventually you will reach the end of your U-values entered and you can press Main 
Menu to get back to that. Sometimes there are one or more blank U-value assemblies so it is left to you to decide when you have reached the 
last one.  
  
 

Special cases 

1) “OR enter a thickness” box 
If the thickness you want is none of those listed in (2) then you can enter the thickness in the box marked “OR enter a thickness”. 
This happens for example in retrofits where only 200mm of the loft insulation is actually new and is to be included in the calculation 
even though the layer is 300mm. This box overrides any selection in the list above it.  Be careful that it is empty if you are not using 
it.  

The multiple selection method described above is better than using this box for adding thicknesses together because it writes values 
as a formula, so if any of the thicknesses changes during development of the design then the thickness figure will also update.   
 
2) Easi-joist as a Material Type 
Easi-joists may be selected for floors and these include a rough estimate of the amount of steel used. Easi-joists can also be selected 
as a material though it does not take account of the timber fraction. When you match your item up to one of these, a box appears 
asking for the spacing of the joists. Enter 400, 600 or the appropriate figure in mm (If you accidently enter it in m, e.g. 0.6 it will 
convert to mm for you). Timber fractions are overridden by the I-beam dimensions because the I-beam is considered as a single 
entity with an embodied CO2 per metre of I-beam.   
 
3) Battens for service voids, tiles or cladding 
Generally the width and spacing could be in the timber fraction, however you may have a different width. You can select search for 
“batten” as a material type (softwood timber), entering “bat” will be enough, which will then prompt you to enter the spacing and 
width, see below. You must enter that information, then Write Selection will add it as before. 
 

3 

4 

1 

2 
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2: Add Windows, PV 
Select the type of windows, and solar PV.  

   
 
If you have new windows being installed, select the type from the list. If you have new PV then select the type and enter the area. Write 
Selection will then add whatever is selected, both the windows and PV in the example above. For retrofits existing windows that are not 
replaced should not be entered.  

The “all” tick box means that the area of all windows in the PHPP are used. If you don’t tick this then it will leave the area as a blank yellow cell 
for you to enter a figure or a formula.   

You might have different types of windows, or different types of PV. In this case just select one item at a time and then press Write Selection. 
For toughened glass this entry is the extra embodied CO2 for the toughening process, you still have to add the window first.  

You can also separate the windows into their component materials, which is more accurate. Frame and glass information is further down the 
list, add the glass, wood, and other materials instead of a simple figure by m2, you will then be able to enter the volume of that material later. 
This means you will need to look at the frame section drawings. Areas of the glass and lengths of the frame can be taken from the PHPP.  

 

 

required information for batten 
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3: Add Finishes, Internal Walls, Internal Floors, 
Roof 
Internal walls, Intermediate floors and finishes do 
not appear in the PHPP because they are not 
thermal elements. They are added to the table in in 
this dialogue. 
 
A new change to this dialogue is that selecting a 
location brings up likely materials. Selecting roof 
coverings on the left has brought up the options 
shown. You can still select something not on the list 
by entering something in the search box, which 
searches the entire list. 
 
You can add to the list by adding keywords after 
names in Column B of the PHribbon EmbodC tab:  
“roofing”, “flooring”, “IntWall”(internal wall), 
“IntFl” (intermediate floor, i.e all those except 
ground floor), “wall finish”. They are generally in 
brackets, but the brackets are not required for a 
match.  
 
Selecting a timber batten (see left) will show two 
boxes to calculate the timber fraction. 
 
 

 
 
 
 
4: (Optional) Add Misc Materials by Weight or Length 

Here you can enter fittings or items that do not fit into the previous 
categories, e.g. fittings, MVHR duct, potentially even the MVHR by adding 
the weight of steel, this wouldn’t of course include the manufacture, but 
information on that is rare. Generally none of these items make a significant 
impact on the building.  You can add your own common items to this list by 
adding to the 3rd table down of the Embod tab of the PHribbon spreadsheet.  
 
Copper pipe and mains cable does not usually add up to the tonnes of CO2 
that other materials do, therefore you shouldn’t generally need to add it. To 
add an item, select it and press Write Selection. There will then be a yellow 
cell in the spreadsheet for you to add the quantity, either as a value or as a 
formula.  
 
Mains cable has two parts, the copper and the PVC. When adding it, you 
would add both parts, one after the other.  
 
Ceramics used in WCs and sinks are added by weight. In the spreadsheet 
enter the total weight of all the items, either as an estimate (typical weights 
are given) or for some special items, you might look up the weight from the 
manufacturer. 

 
 
Summarise Button 
Up to this stage, the Full LCA and Cradle to Practical Completion options appear the same in the dialogues. In fact there is a summary table 
added to the right in the spreadsheet as each line is added. This is why you cannot change the option half way through, you would have to 
start again.  
 
After pressing the Summarise button, different graphs and summary tables are written according to the option and there may still be some 
cells that need attention before the calculation is completed. In the Cradle to Practical Completion option  
there is no steps 1,5,6,8 and 9 below do not appear, or do not become yellow.  
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5. Enter the life of the product if any are yellow here, they only become yellow for full LCA calculations. What is particularly important is 
those products with a life shorter than 60 years, it uses these to calculate the number of required replacements in the 60 year RICS life. 
For these enter just a number, any text will result in an error. If it 60 years or more then you can just enter “60+” like the others. 

6. PHribbon adds a yellow cell with “Yes” to indicate timber products are FSC/PEFC certified, as many are for a full LCA calculation. It is 
important to change this to “No” if any products are not, as stored carbon is only included for those that are certified. This is explained 

further in the RICS document  

7. You can change the transport distance category here, each is a drop down and they all start by being “national”. Changing for example to 
local or Europe automatically updates the standard distances. If you want to put in more accurate distances, for example for specific long 
range items, you can overwrite the values, though it can be time consuming to find out. To help speed it up there are some hyperlinks in 
the table that opens up a google directions page. All you have to do is enter the location of your project  but please allow 10-30% or more 
extra for the supply chain route.  It is only provided for EPDs (not ICE database entries) that provide the factory location, otherwise you 
may be able to find out from the company website. 

8. Gross Internal Area (GIA). This is needed as the RICS estimation of demolition CO2 is based on the GIA. 

9. (Optional) Stage D Recycling, Reuse potential figures. Enter if you have information on these and have a strategy for the building. You 
cannot claim that the building will be handled this way at the end of its life, but you can provide it as a potential option (i.e. a possibility) 

that has been thought through. RICS  requires Stage D to be given as a separate figure to Stages A-C and the RIBA 2030 Challenge uses 

figures for Stages A-C. However, they also encourage consideration of recycling potential, stage D.  

10. The standard units for the graph are kgCO2/m
2 TFA, option 2. RICS results should be in terms of m2 Net Internal Area (NIA) which you will 

have to provide in the box shown. If you change the units figure to 3 then the graph will temporarily disappear until you have entered the 
NIA.  

 

 

  

1 

2 

1. This is needed in order to calculate transport emissions for 
recycling and incineration, C2 and C4 

2. Change the ‘x’s in these two columns to create a 
comparison, and enter the name of the two options at the 
top. Options “1” and “2” have been changed to “I-beam” 
and “Masonry” 

3. Sometimes there will be yellow cells in the quantities that 
are blank and need to be entered. For example if you 
choose ceramics in the 4th dialogue then there will be a 
yellow cell asking for the weight, enter the combined 
weight of WCs and ceramic sinks. 

4. Construction value, used to estimate construction CO2. 
Enter the value in thousands, e.g. for £100,000 enter 100 
with no £ sign. 

 

 

3 

9 

8 

5 

6 7 

4 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
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For the UK the % of materials are divided according to the RICS document, summarised to 
the left.  
 
Other inert covers everything else not already mentioned. To calculate other inert, it finds 
the weight of all products for that option, then subtracts the total weight of all other 
materials, i.e. total steel, Al, copper. There is no need to separate out metals etc into % 
recycled and landfill when subtracting because both parts already accounted for. 
 

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Material Recyc Incin Landfill 

Steel 96%  4% 

Aluminium 96%  4% 

Copper 65%  35% 

Timber  75% 25% 

Wood fibre, 
Cellulose 

 75% 25% 

Oil based   100% 

Other inert 90%  10% 

Comparison table and editing existing calculations 
There are two comparison options in the graph, initially named 1 and 2. You can 
change the name by entering new names in the yellow title cell for “1” and “2”.  

To change the comparison, simply delete “x” entries from the table that you don’t 
want. The graph will only add up entries with an “x”.  Changing the comparison table 
very likely means you’ll be adding more information via one of the following methods: 

• Add an alternative construction, method 1. You can also go back into the 
embodied energy calculation and add extra rows for an alternative 
construction. In that select on the first screen “Add to an existing 
calculation” and then go to part 3 dialogue above because the construction 
probably isn’t already in PHPP.  Use the up and down buttons in the 
dialogue to choose where the new row will go.   

• Add an alternative construction, method 2. A quicker way is to enter the 
alternative construction in the U-values tab of PHPP. This will not affect 
your PHPP as long as you enter no area for it in the areas tab, but allows you 
to enter it more easily in PHribbon. Then in the spreadsheet change the m2 
quantities as they will be 0! 

• Add missed information in an existing calculation.  Choose the add to 
existing option on the front screen. Up and down arrows are added to each 
dialogue in this case so you can choose where you’d like to insert the next 
row. Choose the position where you want that new entry to go, the existing 
entry there will move down.  

• Deleting rows.  You can delete whole rows in the table where column A is 
“A1-A3” and the results will update automatically.  

• Update a calculation without adding or changing anything. Simply choose 
the “Add to Existing” option on the first screen, then press Summarise. 

10 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
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Explanation and interpretation of the graphs 
Typical graphs are shown below, this is a simple one comparing two 100m2 wall types with a similar U-value: an I-beam for the left bar of each 
pair, and a masonry cavity wall on the right of each pair, made of concrete blockwork, 300mm of mineral wool and brick.  
 
The units on the y axis are not fully shown on the graph itself, they could be any of the units on the right and are determined by the number 
selected in yellow. However, after you have decided which units are most appropriate, you might want to edit the graph. If you do, be careful 
that the graph label might show your specific units when in fact the number can still be changed.  
 
 
 
  
 
 

 
 
 
 
The end of life stage C and D are key to obtaining a good result, but rarely considered. PHribbon includes all the considerations according to 
RICS document section 3.5.4.  Steel, aluminium and copper have well known recycling rates. Timber and timber products are assumed to be 
75% incinerated and 25% to landfill where they release gas during their decomposition which is included. Other inert materials go to landfill.  
Transport for recycling, incineration and landfill is included in the PHribbon table in section C (and in the spreadsheet you’ll find it as section 
C2).  
 
You may have noticed that section C in the graph above is quite large for the timber, due to the assumption that it is being mostly incinerated. 
However it would be possible to process and recycle many timber based materials. Development of this would put timber based construction 
far ahead of masonry.      
 
As far as the RICS calculation is concerned, (and therefore the RIBA 2030 challenge based on it), they allow carbon storage in timber to offset 
the carbon emitted, giving a net result for the I-beam of about 55-35 = 20 kgCO2/m2 NIA (so ‘Select Units’ would have to be 3).  They only allow 
these are to stage C, which doesn’t include Recycling or Reuse. 
 

 
Project Scope Summary 
A new Project Scope Summary table has been added to the Dropbox folder to help you keep track of what is covered and what is not covered 
in the calculation. It is based on a version provided by RICS.  
 
It may seem like extra paperwork but it is extremely useful, since these calculations probably won’t include drainage, various ground works 
and perhaps they should, or there should be a note.  Please copy the project scope summary from the spreadsheet in the Dropbox folder and 
paste it into the bottom of the Embod tab in col D (should be Col D, otherwise the cell widths will look odd). The appearance of the top part of 
it is shown below.  
 
Then edit the yellow cells to provide an accurate record of what is included in the calculation.  

 

Full LCA calculation.  Bars labelled: 

• ‘A1-A3’ are exactly those on the right hand graph, the 
manufacture of materials. 

• ‘A’ are other stages, A4 (transport to site) and A5 
(Construction)  

• ‘B’ includes the replacement of materials which have a 
shorter life than 30 years (none in this example) and it 
also includes a small amount of CO2 absorbed by the 
concrete in the masonry example, as given by an EPD 
for concrete.  

• ‘C’ is the end of life. Standard assumptions for timber 
assume 75% if it will be incinerated, 25% will go to 
landfill. 

• ‘D’ will appear if you enter information for it. This is 
reuse, recycling, recovery potential. Good information 
on this rarely available at the moment.  

 

Cradle to gate calculation gives detail for the 
manufactured materials.  Timber storage is shown 
below the axis for a full LCA calculation, however it is 
not legitimate to include it for the other shorter 
calculation and timber products will appear above the 
axis, the RIBA document explains that in more detail. 

 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
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11 Retrofit Costs: Simple 
Figures are written as you make choices in the dialogues. Quantities are taken from the PHPP where possible but there will also be a few 
quantities that PHPP doesn't have, these will be marked as yellow cells in the final table for you to fill in or check.  When you enter values in 
these yellow cells the totals will automatically include your new values. 
 
IMPORTANT: Avoid renaming the costs sheet! Save another copy of the PHPP instead.  
If you run the dialogue again to update values it will delete any existing data and start again. To keep a copy of your old costs you might 
rename your earlier costs dialogue e.g. to "Costs1". However, there is a reason why great care is needed when doing this. In Office 2019 when 
the new “Costs” tab is created some cells are defined as “ElectricRate, HeatingRate and DiscountRate” and these definitions will override the 
previous ones. Therefore you will be using the version of these named cells on the “Costs” tab, not the ones you thought you were using in the 
“Costs1” tab. For the time being is considered that having named cells in "Costs" is more beneficial for simplicity and clarity.  
 

   
 
 

   
 
 

 
 
 

  

2. Click entries that will apply to your building. You can see in 
this case the U-value calculation used PU for the cavity, so 
select PU in the table. Similarly the U-value calculation 
shows Neopor EWI is 300mm, so select the 300mm options 
in the table.  
 
Some construction types have DIY options shown at the top, 
be careful to check the VAT rate that will apply for your 
building type.   
 
You may need to scroll down if there are a lot of entries 

3. Click OK to carry on to the next screen. 

1. First identify the U-value assembly type described in the top 
left by clicking one of these options. Since this is costing for 
retrofit, these are all common approaches to retrofit.  
 

4. Ventilation and boilers are offered based on what has been 
shown in your PHPP. For example if PHribbon has found that your 
ventilation system is an MVHR, it will only show the cost of MVHR 
options here, not MEV’s or window only options. 

A ref is used to look up items from the PHPP RCosts list. Next time 
you go open the spreadsheet there will be a dialogue which asks 
you if you want to update the spreadsheet. Press “Update” if you 
want it to look at any new figures in PHribbon.    
 
Sometimes it then says that it cannot update some references, 
testing has shown however that it does.  

2 
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12 Retrofit Costs: Variants 
The variants option is more complicated, PHribbon takes information from the variants tab to calculate results for each variant. 

  

 
 
 
 
 
 
 
  
 
 
 
 

  
 
 
 

1. PHribbon will guess the number of variants you have based on 
the titles you have filled in on the variants tab. You can modify the 
number here on this first dialogue. 

2.  Next, for the construction shown on the left of the dialogue, choose the type of insulation measure that is being added.   
 
3. The top section is for items which are set by the variants tab, these work with checkboxes on the right. PHribbon needs to know how this 
changes for each variant and it might be a combination of several layers, e.g. loft insulation is generally entered as 2 layers on the U-value 
tab, I-beam insulation as 3 layers. 
 

All of those layers need to be ticked to make up the full insulation thickness. You have the option of ticking fixed layer thicknesses on the U-
value tab, and variant values. For example, for loft insulation you would typically have 100mm between the joists and a variant figure for the 
thickness above the joists. You would tick the thickness of the joists, then the variant thickness above the joist and also enter a thickness of 
the existing insulation, see below.  
 
Enter any existing insulation here, it is subtracted from the total figure.     
 
 

Non-variant options are selected in this section 
Then press OK to continue. 

2 

3 
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5.  PHribbon calculates CO2 used by multiplying the Primary 
Energy calculation in PHPP by a CO2 factor. That means the 
PHPP must be complete including the Primary Energy 
calculation, otherwise you will get an error in the final table. 
 
The name of the current variant name is shown here. 
 
Often the required option is mains gas at the top of the 
table, but if not, you can click one of these categories to 
narrow down the options.  
 
After clicking a row (it will go blue), press Write. The title 
(here “Variant 1 Base Case”) will then change to the next 
variant for you to select the fuel type for this one. Your 
previous choice will remain selected, so if the answer is the 
same you can just press Write again. If the fuel type is 
different then simply choose another and then press Write. 

 
4. After you have gone through all the relevant U-
value entries above the dialogue will move on to 
services. If you have used variants for ventilation 
then this variant version uses those selections to 
determine suitable MVHR, MEV or window options. 
Deselect any you don’t want to use.  
 
Windows and other services are in dialogues after 
this one. For these the entry is either complicated 
in variants, or the item is not necessarily described 
at all, or you may not have used the variants 
feature for it.  
 
Therefore some of these items may not apply, or 
they may need changing. To delete an item which 
doesn’t apply the easiest way is to delete the Ref 
for it on the right of the main table, they look like 
the image arrowed here.   
 
Some of these are already coloured yellow because 
the first column is likely to be the existing building, 
so these costs will not apply. If you want to change 
a ref, you can look up the correct ref in PHribbon 
Rcosts tab. 
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Graphs 
Two graphs are produced, a Heat Loss Graph and a CO2 Reductions and Costs graph. 

 

Heat Loss Graph 
In order to arrive at your Specific Space Heat Demand figures you have to also subtract heat gains, shown as negative figures on the graph. 
These are made up of solar gains and internal heat gains (IHG). Only the utilisable part of this is shown, since some of this heat arrives at a time 
when the building does not need any more heat.   

 
CO2 Reductions and Costs  
Your options are graphed in today’s money using Net Present Value (NPV).  The graph is based on the figures given in the table next to it, also 
shown below. You will probably need to change some of the values. 

  
Price rate for Heat - the price just for your heat, e.g.  3.5 pence per kWh for gas is entered as 0.035.  If you are using electricity for heating then 
it will be more like 0.15 (15p/kWh).  For heat pumps you still enter 0.15 but the efficiency is greater than 100%.  

Price rate for electricity for MEV or MVHR, £/kWh - this price is used for the electricity for the MEV or MVHR purely to calculate running costs. 

Discount Rate – here the rate used is 3.5%, the Green Book rate, but you could also use the rate of borrowing for the mortgage or loan. 

Heating Eff% - the efficiency of the boiler. For heat pumps you should enter the seasonal performance factor, e.g. 3.5 which when shown as a 
percentage becomes 350%. 
 

House Price Co-benefit – a separate report has been included as a pdf for you to base these figures on, “Insulation_house_price_increase.pdf” 
produced by the government, the full report is from https://www.gov.uk/government/news/energy-saving-measures-boost-house-prices 
and was based on a survey of 300,000 properties. In the South East there is no statistically significant result and you should enter zero.  This 
co-benefit is only obtained when the house is sold, and the default term for the NPV is 30 years, therefore this co-benefit is applied in year 30 
if you enter it. You could also manually input it for a different year, if you do this be careful to subtract it, since the figures in the table are 
costs.  Then remove all the figures for later years, since all costs are irrelevant after the house is sold! 
 
Comfort Co-benefit – the home owners get a great deal more than just savings on their heating, a whole house retrofit dramatically improves 
the appearance of the house, thermal comfort and quality of life for the owner.  This can be included by asking the owner how much that is 
worth to them a year, (or per month, then multiply that by 12).  A survey of approximately 50 responses through talks and the AECB has given 
£50/month as the most typical answer, so in the absence of other information you could enter 600 (£ per year).  The software then includes 
this £600 in the Net Present Value. It subtracts it from the other costs because the owner is effectively saying they are receiving that value in 
improved comfort. If the NPV is then positive, the owner will have gained more out of the project than they paid. If it is negative then the costs 
are higher, they will have paid more.  
 
There is another way to look at it, how much extra am I paying after energy savings have been taken into account? This is perhaps a simpler 
and more useful question.  You could enter zero in the discount rate and then observe the net present value figure. A figure of -£10,000 means 
that overall, for the extra comfort and quality of life you are paying £10,000.  Setting the discount rate at zero means you are treating future 
savings as the same value as current ones, you could also keep the discount rate at 3.5% or perhaps the current long term typical rate of 
inflation (2%).   
 
Finally there are two yellow rows in the NPV table (extract shown below), repeating the information you entered: 

https://www.gov.uk/government/news/energy-saving-measures-boost-house-prices
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Primary energy is entered as a formula so you won’t need to change it unless you don’t have the Primary Energy calculated.  In that case you 
could get a rough idea by using the delivered energy: (SSHD x TFA)/Efficiency of boiler.  SSHD is the Specific Space Heat Demand, the figure 
that would be < 15kWh/m2.a for a Passivhaus. 
 
If you change the type of heating system then to update the CO2 factor manually by look up the value on the PHribbon “CO2rates” tab and 
enter it in the corresponding cell. 
 

13 Retrofit Costs: Incremental  

Incremental costs are a special type of variant costs, this section will go through the differences to the section above for variants.  
 

a. For the formulas to work correctly you must make the first variant the existing building, then the second “Step 1” and so on.  
 
b. When all the dialogues have finished you must enter the year in which that stage is carried out, counted from when the first stage was 
finished (i.e. generally enter 0 for the year of the first stage).   
 

   
 
c. The NPV table adds up the total cost of all stages in a final column and the graph shows this combination figure for the whole project.  
  
  

14 Costs  
You can edit these values, it is expected that you may want to change some of the rates or add more rows. Please be careful when adding 
extra rows, copy from a similar row. You will need a red dot in the Cap Cost column (entered as a 1) in order for items to be listed in the 
menus.   
  

 
 

Measure, Subtask, Option - Measure is the main type used, divided into Subtasks and then Options. 

Ref – this is a unique identifier for each item. When the costing is run, it uses this identifier in a table over to the right of the main table, 
instead of in previous versions showing a range of possible rates. This allows you to automatically update your spreadsheet with any updated 
figures you may have entered in the PHribbon RCosts tab. 

Changing the year of Step 2 here… 
 
changes the start year here and moves the capital cost 
and other costs shown.  The end year of this stage 
remains the same unless you change the start year of 
the next stage.  
 
Heating costs are based on the PHPP variant result for 
that stage.  Where a co-benefit is included as here, the 
result can be negative. 
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Rate/unit – if you are entering new rows, enter the Rate and where copy the units from another entry ensure it exactly matches. Units are 
used to look up and automatically fill out quantities, this will not be correct if the units cannot be recognised as one of the existing.  Please also 
be very careful about the VAT rate (see below). For DIY items which must always include VAT at 20%, enter “Inc” in the VAT and enter the 
figures in the rate column including VAT (i.e. the price home owners will pay).  For other (trade) items the Rate is ex-VAT, this helps avoid 
human error and an extra stage of conversion when entering. 

VAT – this can 5%, 20% or “Inc”. Some insulation items are rated at 5%, but this is an initial estimate and depends on qualifying housing, so it 
may not apply to your project. “Inc” is for DIY items which must always include VAT at 20%, see above. 

Note/Website – Notes are general information about the insulation, the website is a reference for the cost. If you insert a hyperlink, by 
entering the address and then pressing enter, it will be formatted as a link in the Simple Costs PHPP. They are not shown when using variants 
because each row of the PHPP Costs tab lists a set of rows of the Rcosts sheet. 

Date Rate Checked – this is just a note for you to see how old the cost is, in case it needs updating. Enter todays date by pressing 'Ctrl' and ';' 
(Control and semicolon). 

Cap Cost – this cell is a 1 (shown as a red dot) if this is a capital cost. If you are adding extra rows, copy this from the cells above. 

Repeat Cost – this cell is a 1 (shown as a red dot) if this is a repeat cost, a cost that occurs some time after installation in scheduled lifecycle 
replacements, for example timber cladding or windows to be replaced every 30 years. This feature is not currently used.   

  
   

15 TBs  
Goes to the Thermal Bridges tab so you can look up a Psi value  
These are all calculated in THERM and are available for you to use in the TB's section of the PHPP at the bottom of the Areas tab.  
Some Psi values are entered in tables, others are shown directly against next to the image.  
You can also enter them as variants, if you are using the variants tab.  
 

 
 
 
 
 
 
 

  

Example of position of TB on 
a semi-detached house 

Diagram of construction 
build-up 

Psi value for different 
thicknesses of insulation 
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16 Embod CO2  
This button goes to the Embodied Carbon tab so you can add new values, or check existing ones.  The main table is shown below, in the 
spreadsheet below that there is a 2nd table for windows and a 3rd table for miscellaneous items.   
 

 
 
In the main table the units in column C are usually ‘m3’ or ‘kg’ (i.e. kgCO2/m3 or kgCO2/kg), but they may be ‘m2’ (i.e. kgCO2/m2) if the 
thickness is not usually known in PHPP, e.g. carpet, roof tiles. Easi joists and I-beams are a special case with units of m (i.e. kgCO2/m). 
 
The value of Embodied CO2 from EPDs are shown in columns D to N, extra information about the source of that can be seen by opening the ‘+’ 
above column T header. Similarly references for density and lifespan can be seen by pressing the ‘+’ above column W and Y.  
Where cells are yellow, it means this is the original data from the source information.   
 
Columns AA, AB and AC have a link to the factory location, directions in Google. The link is transferred into the results table of the Embod tab 
when calculated. When pressed the user can just enter the location of their project in order to obtain the exact km.  
Note that  

• distances are in km not miles! This is part of the standardisation in the RICS document 

• you should allow for extra distance for lorries to follow their supply chain route to distributors. That might be 10-30% or more extra.  
 
The end of life category is added to the table and used to gather similar items in the summary table. Please use the categories provided as they 
are referenced in the formulas.  

 

17 Export Project Data for Certifiers  
This creates a file that can be sent to the Passivhaus Institute, each file created has one project in it, on one line. There is also a merge 
spreadsheet available which merges these together. Please make sure you have entered all your project information, then press the PHribbon 
button.  
 
You will then see this screen, or something like it depending on your computer, asking for the PHPP master spreadsheet. This is the template 
that PHribbon will start with and write the information to. Select the spreadsheet provided in your PHribbon folder.  

 

 
 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
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PHribbon will then create a new spreadsheet from it and save it as “Summary 1”. An example is below, it is a very wide sheet, extending to 
column BZ. 

 

 

18 PHPP Summary Sheet 
This is a completely separate sheet that will summarize any number of PHPP on your computer and update the results.  
 
It is very simple to use, just press ‘Add entry’ and select a PHPP, you can select more than one at a time if there are several in a folder. Save the 
sheet somewhere on your computer, not in the original Dropbox folder. When you next open the sheet, “Enable Content” and save it. Then on 
every subsequent occasion that you open the sheet it will give you the option to “Update results”. If you choose to update, it will check 
through every PHPP listed to and update any values that have changed.   

 

  

 

Troubleshooting 
There are some limits to the way PHribbon can be installed and used.  
Dropbox. PHribbon is distributed by Dropbox, but you cannot run it from there. Nor can you run it on several computers by putting it into 
another Dropbox, Onedrive or local network drives because the licence key needs to be specific to the computer it is run on. Therefore it is 
generally more convenient to store on the computers local drive.   
 
Long folder paths. There is a limit to the number of subfolder levels the ribbon can handle, it’s a maximum of 7. That means that if PHribbon is 
sitting in a folder that is more than 7 levels deep, the software won’t install properly.  
 
 


