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Legislative drivers
Climate Change Waste Reduction

Policy Drivers/Documents:-
Sullivan Report (2007)

Climate Change (Scotland) Act (2009)
Renewables Action Plan (2009)

Energy Efficiency Action Plan (2009)
Renewable Heat Action Plan (2009)

Changes to Building Regulations in 2010

Driver: Zero Waste Plan

Supporting Targets
70% recycling of municipal waste by 2025

No more than 5% waste being landfilled by 2025

Policy Documents
Waste and Resources Action Programme (WRAP)New Build

Zero carbon housing
by 2016

Existing Stock
80% reduction of 
1990 CO2 levels

by 2050

50% electricity  from renewable sources by 2020
11% heat consumed in 2020 from renewable sources

Presenter
Presentation Notes
Most people's concern about carbon emissions or a carbon footprint centres around gas-guzzling cars or flights. But in reality much of the problem is closer to home, or indeed in the home. Lighting and heating buildings generates 50% of Britain's carbon dioxide emissions while the production of building materials accounts for a further 10%. 

And it is not just carbon emissions that are the problem. The construction industry generates one third of all the waste in Britain while 20% of new building materials on the average building site are simply thrown away at the end of the job.

That is 13 million tonnes of new material thrown away each year - the equivalent of 88 Giza pyramids in Egypt. And with landfill set to fill up in Britain in just seven years, time and space is running out.
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SSC input into innovation
ConstructionSkills

Semta

Summit Skills

AssetSkills

Proskills

Lantra

EU Skills

Cogent
Offsite activities and manufacturing 
of components or sections of 
buildings

M&E activity, Renewable 
technologies

Retrofit renewables

Links to product 
development

Green roofs

Renewable 
technologies and 
energy infrastructure

Nuclear power and 
decommissioning



What is Innovation?

‘If it is new to you and you are including it in your design, 
installing it or adopting it for the betterment of the 
construction product, or process, then that is innovation’



Technology 
trigger

Peak of inflated 
expectations

Trough of 
disillusionment

Slope of 
enlightenment

Plateau of productivity
(ie acceptance of technology)

Maturity

Hype

After Gartner, USA, 1999

Hype Cycle

How long is innovation innovative?

Bleeding 
edge

Leading edge



Photovoltaic applications

●
 

Mounted on roofs or walls

●
 

Roof tiles

●
 

Integrated into blinds or glazing

●
 

Independent of the building

●
 

Street furniture

Presenter
Presentation Notes
The main requirement in the UK is for panels to face towards the sun, i.e. south (or at least between SE and SW), 

For maximum collection, they should be tilted at an angle of between plus and minus 15˚ of the value of the latitude (i.e. approx. 52˚ for London and 56˚ for Edinburgh) – 35 degrees

On buildings, PV panels can be: 

mounted on roofs or vertical walls (façade)

cells can be incorporated into architectural features such as blinds or glazing, where they serve a dual purpose of producing electricity and partially shading the building.

Roofing elements can also incorporate PV, for example as roof tiles, so that they are an integral part of the roof rather than an addition.

Another option is to mount panels independently of buildings.



The area of roof or façade facing approximately south (in the northern hemisphere) required to provide 1kW is 20-30m2 for thin-film modules and 8-15m2 for crystalline modules.



PV panels generate electricity in daylight and are therefore a good match for office hours. They can be used to charge batteries if power is required at night, though in areas with a reliable grid connection it is generally more cost-effective to export surplus power to the grid, via a ‘net metering’ agreement.



Advantages:

There are no moving parts

No pollution is produced in use

Ultra-low maintenance

Extremely long-life

Easy installation

Modular design

Universal application

The electricity generated can be used to charge batteries or can be fed into the grid.



Disadvantages:

High initial cost

Sensitive to shading

Lowest output during shortest day length when most likely to be needed

Regular cleaning is required as significant loss of performance can be experienced if they become dirty.



Collector types

Presenter
Presentation Notes
Two main types: flat plate and evacuated tube. The latter are slightly more efficient and are therefore well suited to the UK weather patterns! Because they’re more efficient, they require slightly less roof space, but are more expensive, so from around £600-900 per m2 of tube, compared with £200-800 for flat plate.



All collector types are good for 25 years of use and pay-back is usually very favourable, as long as patterns of water demand on site are suitable, i.e. not too intermittent.



Wood Pellet Boilers

[From Welsh Biofuels

 

website]

The fuel:
•

 
Standard size, moisture, 

calorific value
•

 
Sourced from seasoned waste  

e.g. from furniture manufacture

Presenter
Presentation Notes
(Refer to slide) As a rule, biomass boilers are more expensive. A biomass boiler might cost around £200 per KW, while an efficient, condensing, modern oil/ gas-fired equivalent, will cost somewhere around £50-60 per KW. 





Ground source heat pump

HeatHeat 
PumpPump

Natural temperature at >1 metre below surface is a constant +10 Natural temperature at >1 metre below surface is a constant +10 C.C. 
Plenty of heat energy Plenty of heat energy –– but at  too low a temperature but at  too low a temperature 

low grade heatlow grade heat useful heatuseful heat

Coefficient of Performance: can be better than 3.5

Presenter
Presentation Notes
(Refer to slide) 



Ground source heat pump: trenched collector



Turbine Types –
 

HAWT Multi-blade

●
 

Lift machine

●
 

High Cp

●
 

Self-starting

●
 

Needs to yaw

Presenter
Presentation Notes
These types of turbine have also grown in popularity; any train journey into London will confirm that, but again, the wind as a resource has been open to question…



Construction Continuum

Built heritage
Pre 1919

Traditional cons truction
1920 - 2000

Modern Methods
2000-2008

Offsite
Activity 

Blg SMEs and R&M

UK Contrac tors group

Large regional Blg contractors

Specialist contr actors

Civil Engineering contractors

Manufacturers

Qualifications

Existing qualifications to meet 
existing needs maintaining by CS 
and expanded to address carbon 

agenda

Apprentices

New credit system 
to meet changing  

needs by  
ConstructionSkills 
and partner SSCs

Industry activity
Training and quals

Refurb /

Insulator

quals
+

Fusion



Construction Spectrum

Traditional build

Traditional build 
with standard interfaces

Traditional build 
with OSM elements

Project specific OSM

Component build

System build

Product

Presenter
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Traditional build with standard interfaces

Generally traditional design and construction

Interfaces and junctions are the same throughout

Design time is reduced as interfaces can be developed in parallel with ‘main’

design

Design time for multiple projects reduced as interfaces can be re-used



 Traditional build with OSM elements

Generally traditional design and construction

Uses some prefabrication e.g. toilet pods, vertical circulation cores, risers,

horizontal services distribution

Design time is reduced as OSM elements can be developed in parallel with ‘main’ design

Design time for multiple projects reduced as OSM elements can be re-used



Project specific OSM

All elements prefabricated 

Overall design time is comparable to ‘traditional’, but time on site is dramatically reduced



 Component build

An extensive kit of components used to build numerous projects  

Significant variation between projects (even building type or use)

Design time for each project is reduced compared to ‘traditional’, but transfer of learning from project to project is limited by variation between projects

Extensive use of parametrics



System build

A kit of assemblies or elements used to build numerous projects reasonably limited variation between projects

Design time for subsequent projects is drastically reduced as learning is transferred from one project to another



Product        

Always the same item, albeit with options or degrees of finish etc.

Design time for subsequent use is minimal





Impact on housing repair and 
maintenance

Source of Carbon Emission % of UK Total

New construction 13 

Domestic Building 27

Non Domestic Buildings 7

Total of UK Carbon output 47%

Country % of country total

England 21.6

Scotland 20

Wales 33

N Ireland 16

Carbon emissions from the 
construction industry are 

greatest from the 25 million 
existing UK houses 

Wales has the greatest 
percentage of pre -1919 

buildings



How will skills be affected?
-

 
At a craft, supervisory and management and design level

-
 

Greater understanding of low carbon, zero carbon and low energy
buildings and longer term sustainability 

-
 

Reduced tolerances
-

 
Greater manufacturer input

-
 

Transformation of some occupations due to product changes
-

 
Greater need for installer type activities

-
 

Greater requirement for broader range of skills and competencies
-

 
Ongoing upskilling

 
(Continued craft development) 

-
 

Cross industry transfer of skills between linked sectors



Construction Industry

Housing Commercial Blg Public Blg Civil Eng Energy

New build R  & M Offices, Hotels, 
Supermarkets

Education, NHS, 
Defence, MOJ

Road, Rail, Water 
etc

Wind, wave, Nuclear, 
Groundsource etc

Social Speculative Pre 

1919
1920+ New Refurb New Refurb

Industry sub-sectors showing potential knowledge units

Craft, management and professional occupations



Construction Industry

Housing

New build

Social Speculative

Training/qualification framework in home building sector 
for a volume housebuilder

Waste

• WRAP

• Recycling

• Waste Minimisation

• Waste management Plan

• People waste

Climate 
Change

• Mitigation

• Adaptation

Energy

Usage and minimisation of:

• Carbon

• Water

• Energy

• Flooding

• Renewable energies

• Air tightness

• Cold Bridging

Existing 
Stock

• Building Regs

 

Part J

• Retrofit renewables

• Insulation

• Condensation

Productivity

• Offsite activity and type

• Lean Manufacturing

• Robotics



Projected change in age groups 2010-2020 (in thousands)
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Changing Demographics

18-22 Population - 2007-2020
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525,000 (12%) 
decline in 10 years

•

 

Particular decline pattern amongst youngest 
workers

•

 

Big increase in older workers
•

 

75% of UK workforce already in work
•

 

Yet these are the people we are least likely 
to train

Presenter
Presentation Notes
 As you will all know demographics  impact the homes we build in, for example in terms of place and type.  The aging population will have particular housing needs.

However Demographics also have implications for skills availability to construct or repair the require homes.

While at the moment skills supply is not tight – this could be transitional.  



A return to scrace of expensive labour may stimulate more capital intensive production – such as ‘off-site.

  



Practical considerations

●
 

SCQF

●
 

Levy

●
 

Grant options and MSDP

●
 

R&C

●
 

Research

●
 

NCC

●
 

External Services / Internal training

●
 

Awareness, Understanding, Operational Knowledge, 
Competence



Contact
www.cskills.org/futureskills

Philip.ford@cskills.org

http://www.cskills.org/futureskills
mailto:Philip.ford@cskills.org
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