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Building Services é 

Heroes  or Villains?  



Drivers and opportunities  

ωEnergy cost, efficiency and 

security 

ωRenewable and distributed 

energy integration ς low carbon 

ωHeat island, climate change 

ωHuman and building health ς 

IAQ, temp, humidity, radon, 

noise, 

ωWellbeing and productivity - 

Overheating, inadequate 

ventilation 

Cost to NHS of 

cold homes 

estimated at 

around £1.36 

billion per year 

(Age UK)  
Productivity reduces to 
91% of maximum at 30C.  
(Meta analysis, Helsinki 
University, 2006)  



Asset Value  

 
ΨDǊŜŜƴΩ ƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ŜȄǇŜŎǘŜŘ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ 
premium markets. 
 

Green and energy efficient buildings 

attract  

 

higher rents  

higher sale price and  

higher occupancy rates 
 

ñIt is our view that sustainability already sits 

alongside location, tenant , building size and 

building quality as a key factor in real estateôs value 

and performanceôô 

Bill Hughes: Managing Director LGP 



Å Demonstration of Corporate 

Responsibility  

Å Exemplars to project brand and 

meet stakeholders and customer 

expectations  

Å Competitive advantage and 

differentiation  

Å Support Corporate objectives ï 

energy might be 5% of the costs 

but 100% of the carbon  

Reputational Benefits  



Building Performance 

Evaluation Programme 

Findings  



Buildings data  

In theory, theory and 
practice are the same ï 
in practice they arenôt! 
 

Energy use typically 2.5 -  4.5 times predicted  

ω                          BPE program 

ωDesign vs As Built 

ωMultiple academic studies 

ωNew build experience from 

social housing sector 



Building Performance Evaluation 
programme  -  Innovate UK 

 

 

 
 

 

ÅOver 100 new build projects + 3 refurb  

Å49 non -domestic buildings, 366 dwellings  

ÅCompletion and early occupation / in -use  

 



BPE early findings from  
non -domestic projects -  2014  

Search óBPE early findingsô 



DEC vs EPC 

DEC ratings are often three times EPC rating.  



Regulated vs Unregulated Energy Use  

Unregulated energy use can be as much as 65% of total actual energy use 
(Source: Cohen, 2013)  



BPE Final Domestic Report ï Jan 2016  

Search óBPE final domestic reportô 



Common themes  

ÅAlmost no buildings fully commissioned   

ÅSub -meters ï not reconciled, no logic  

ÅBMS ï training, complexity, functionality  

ÅControls ï complexity and labelling  

ÅLighting ï too much and inability to control  

ÅFabric performance ï specification and build  

ÅHVAC ï integration and control of multiple systems   

ÅRenewables ï installation, operation and 

maintenance  

 
https://connect.innovateuk.org/web/building-performance-evaluation 



MVHR meta -study  

Å85 study dwellings with MVHR   

29 BPE projects  

represents 3300 dwellings.   

 

 

ÅRecommendations:  

ÅAll parts of the heat - recovery ventilation system should be 
considered together ï especially location of fan unit and 
ductwork.  

ÅAvoid unnecessary bends and flexible ductwork ï noise and 
resistance . 

ÅThose responsible for installing and commissioning  
must be fully competent.  

Search óBPE MVHR meta studyô 



ESOS insights  



The power of ESOS  

Å Across just 12 organisations NEF 

identified energy savings  

totalling 30 GWh per year, the  

equivalent of £2.9 million avoided 

costs for fuel and utility bills.  

Å At one commercial site with CHP plant, heat was being dumped to 

atmosphere. Simultaneously energy was used to heat water for 

an industrial washing facility and there was no space heating.  

Å Recommendation was to re -engineer the systems to provide 

space heating and pre -heat water for the industrial washing 

facility -  saving £40,000 and 1.7 GWh per year.  



ESOS tips  

1. Need good data ï develop simple robust data recording  

2. Half -hourly data helps to identify overnight loads  

3. Sub -metering helps to identify significant load profiles  

4. LED lighting is a no brainer  

5. Maximise use of daylight, lighting control and PIR  

7. Avoid AC units competing in the same space  

8. Avoid windows being open and AC on  

9. Review HVAC arrangements after office restructuring  

10. Set server rooms to 24 ° C 

11. Make warehouses ambient  

12. Use radiant spot heating where necessary in warehouses  



Tackling the 

Performance Challenge 

at Source  



Å Identify   potential performance 

risks  

ÅEliminate   any and all risks that 

are óacccidentalô or unnecessary 

ÅMitigate   remaining risks e.g. by 

changing or defining critical aspects  

ÅManage   residual risks by providing 

guidance for future stages ï attention 

to detail, visual checks, testing etc.  

The Assured Performance Process  
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Core Aim
Hampshire 

Planning Policy

Building 

Regulations
Planning Stage Requirement Evidence Required Guidance on Issue

1

To ensure that there is someone in the 

project team who is accountable for the 

final energy performance of the 

completed homes.

n/a n/a

Named individual from developer 

appointed as 'sustainability champion' 

responsible for delivering verified 'as-

built' performance and demonstrating 

this to Whitehill and Bordon

Confirmation of who the sustainability 

champion is and of their standing within 

the developer

The sustainability champion is  expected 

to be the main point of contact with 

W&B regarding compliance with W&B 

Housing Performance Verification Policy

2

To ensure it is clear to all stakeholders 

what performance indicators the 

finished homes will be judged on: 

ω  Regulated energy use

ω  !ƴƴǳŀƭ ǎǇŀŎŜ ŀƴŘ ǿŀǘŜǊ ƘŜŀǘƛƴƎ Ŏƻǎǘ

ω  wŜǎǳƭǘŀƴǘ /h2 emissions 

n/a n/a

Chosen target housing performance 

indicators for every plot (minimum of: 

regulated energy use, space and water 

heating cost and resultant CO2 

emissions) must be prominently 

displayed on all planning stage 

information and published literature or 

advertising related to the development.

Copies of planning submissions with 

stated performance indicators shown.  

Copies of any marketing information 

published to show housing performance.

Ensuring awareness of the expected 

energy performance of the homes to all 

involved in their development and 

delivery will help to prioritise as-built 

performance as an important part of the 

development process.

Ensuing wide public awareness of the 

performance of the homes in W&B will 

promote the sustainability credentials of 

the town and empower buyers to choose 

homes that will be comfortable and have 

low running costs

3

To ensure that knowledge and 

understanding of 'as-built' performance 

gained from recent projects and 

research programmes informs design 

and delivery of homes in Whitehill and 

Bordon

n/a n/a

Undertake a review of past experience, 

from published case studies of existing 

developments and ensure that the 

proposed planning stage design has 

been informed by earlier findings.

Show how past learning has been 

incorporated into the planning stage 

design - to be reviewed at a design 

workshop with NEF(?)

There is a growing body of evidence that 

has been published that provides useful 

information that could be incorporated 

into planning stage design, including 

layout, in order to ensure as built 

performance is delivered.

4
To incorporate good practice passive 

low energy design

Check if this is 

covered in any way 

by existing policy. 

n/a

Demonstrate how each parcel of land 

has been designed to provide a good 

daylighting and useful solar gain into 

main living areas

Demonstrate understanding of solar 

access with regard to sun angle through 

the year and relationship between useful 

gain vs. overheating

A passive design strategy report is 

required that cover both site layout and 

house type designs and which 

demonstrates how solar access has been 

considered for every dwelling.

Solar gain can provide approximately 

one third of space heating in well 

designed and built homes that have a 

very high quality thermal envelope.

Core Aim
Hampshire 

Planning Policy

Building 

Regulations
Design Stage Requirement Evidence Required Guidance on Issue

1

To ensure that there is someone in the 

project team who is accountable for the 

final energy performance of the 

completed homes.

n/a n/a

Named individual from developer 

appointed as 'sustainability champion' 

responsible for delivering verified 'as-

built' performance and demonstrating 

this to Whitehill and Bordon

Ongoing confirmation of who the 

sustainability champion is and of their 

standing within the developer

The sustainability champion is  expected 

to be the main point of contact with 

W&B regarding compliance with W&B 

Housing Performance Verification Policy

2

To ensure it is clear to all stakeholders 

what performance indicators the 

finished homes will be judged on: 

ω  wŜƎǳƭŀǘŜŘ ŜƴŜǊƎȅ ǳǎŜ

ω  !ƴƴǳŀƭ ǎǇŀŎŜ ŀƴŘ ǿŀǘŜǊ ƘŜŀǘƛƴƎ Ŏƻǎǘ

ω  wŜǎǳƭǘŀƴǘ /hн ŜƳƛǎǎƛƻƴǎ 

n/a n/a

Target housing performance indicators 

for every plot (minimum of: regulated 

energy use, space and water heating cost 

and resultant CO2 emissions) must be 

prominently displayed on all design 

stage information and published 

literature or advertising related to the 

development.

Copies of planning submissions with 

stated performance indicators shown.  

Copies of any marketing information 

published to show housing performance.

Ensuring awareness of the expected 

energy performance of the homes to all 

involved in their development and 

delivery will help to prioritise as-built 

performance as an important part of the 

development process.

Ensuing wide public awareness of the 

performance of the homes in W&B will 

promote the sustainability credentials of 

the town and empower buyers to choose 

homes that will be comfortable and have 

low running costs

3

To ensure that knowledge and 

understanding of 'as-built' performance 

gained from recent projects and 

research programmes informs design 

and delivery of homes in Whitehill and 

Bordon

n/a n/a

Undertake a review of past experience, 

from published case studies of existing 

developments and ensure that the design 

and detailed design has been informed 

by earlier findings.

Show how past learning has been 

incorporated into the design of each 

dwelling, include detailing around 

feature known to cause 

underperformance such as thermal 

bridging, air leakage, thermal bypass 

etc. - to be reviewed at the design 

workshop with NEF(?)

Produce log sheet of 'Design Risks'* 

(These to be developed as part of WPC1) 

for each house type based on details 

present in each type and previous issues 

that have occurred with that detail 

(informed by review), and what must be 

done to ensure the detail performs as 

intended.

There is a growing body of evidence that 

has been published that provides useful 

information that could be incorporated 

into detailed design, for example the 

poor buildability of in order to ensure as 

built performance is delivered.

4
To incorporate good practice passive 

low energy design
n/a n/a

Demonstrate how each dwelling has 

been designed to provide a good 

daylighting and useful solar gain into 

main living areas.  Demonstrate 

understanding of solar access with 

regard to sun angle through the year and 

relationship between useful gain vs. 

overheating

A passive design strategy report is 

required that cover both site layout and 

house type designs and which 

demonstrates how solar access has been 

considered for every dwelling.

Solar gain can provide approximately 

one third of space heating in well 

designed and built homes that have a 

very high quality thermal envelope.

Principle of Assured Performance Process 


