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Building it right first time.

ZEDstandards define a buildings performance from the start - what should it provide, what should it consume,
what impact should it have?

1. Superinsulated building fabric. Uvalue 0.1w/per/m2

2. All glazing to have overall frame & glass

3. Airtight construction tested to acheive 1.5 air changes per hour at 50 pascals.

4. Passive heat recovery ventilation using a wind cowl.

5. Passive solar gain where possible.

6. Energy saving lighting throughout.

7. Maximised daylighting to all habitable rooms & workspaces.

8. Solar shading covering 100% of the glazed aperture at noon in summer.

9. Night time purge ventilation.

10. Thermally massiveceilings walls and floors with a minimum of 50mm dense concrete (or equivalent) of 
75% of visible surface area.

So what are the ZEDstandards, and what do they achieve?

- Global oil demand now exceeds supply, gas is running down and even toxic nuclear raw material has a 20 year sup-
ply. The UK has gone from being 2 million in 1700 to a population of 60 million and we import 70% of our food.

- From countries that will lose their surplus agricultural productivity as climate change accelerates.

- We cannot afford to lose any Greenfield sites to urban expansion - it will become increasingly important to grow local-
ly produced food without without oil based fertiliser.

- Even if we build every wind farm and tidal barrage ever proposed, we could never meet our current energy demand
from renewable energy sources.

- But if we reduce demand by 70% this target now becomes possible. There is enough biomass in the UK for 160 dry
kg per person per year.

- Saving electricity is most important as this is the hardest to generate. One kwh of mains electricity has the same car-
bon footprint as three kwh of gas. So working within the sensible limits of renewable energy stocks available within our
national boundaries we give every UK citizen their fair quota.
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The ZEDfactory process

1 We then carefully studied how we could design buildings and infrastructure that were comfortable working 
whilst still only consuming their fair share of national renewable energy potential stocks.

2 We found that passive solar gain combined with super insulation, and passive heat recovery ventilation cou
pled with thermal mass produced homes and workspaces that were so efficient that they needed no space 
heating or cooling in the in the UK Climate, and a fraction of conventional buildings in more extreme countries.

3 We found that for 6 months of the year almost all hot water requirements could be met by solar thermal pan
els. We found that only winter hot water needed additional heat input and this could just be supplied within the 
160 dry kg  biomass per person per year, staying within the limits of the national renewable energy stock.

4 We then clad the south facing roofs with solar electric panels, fitting building integrated wind turbines where 
possible, and near zero carbon buildings become possible at typical UK average densities. This combination of
minimising the need for energy, then maximising opportunities for local microgeneration - sets the 
zedStandards for new buildings.

If all new buildings are built to these standards from this point onwards within 75 years the UK could be free
from it's addiction to fossil fuel.

two thirds of the worlds productive farm land will be lost if a 5deg tempertaure rise is experienced by the end of
the century.

In 2002 approximately 10 people were killed or affected in climate change hotspots for every 1000 tonnes of
CO2 emitted that year. 250 million/25757 million tonnes of CO2
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If you want to see how applying the ZedStandards could work anywhere in the
world 

- we have a limited range of different building types that can simulate overall building fabric specifica
tion. 

- The thermal heating, cooling and electrical loads are calculated on sophisticated IES software mod
els, and then individual Microgeneration solutions using available renewable energy harvesting tech
nologies are proposed.

Zedfactory has the experience of providing low carbon solutions in most climate zones, ranging from temperate to high
humidity, and can provide desktop studies at a fraction of the cost and time of engaging a conventional engineering
analysis.
The enclosed analyses show how a 3 storey terraced ZedStandards home can be zero carbon in a range of different
climates all over the world.

The ZED tools are a software application pioneered by Bobby Gilbert working for Zedfactory that calculate how
ZEDfabric buildings perform in different locations and climates. This service is available to order, and is included with
all Zedfactory architectural commissions as standard.
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ZEDtypes

Development density is one of the most important criteria for choosing which low carbon strategies to prioritise in both
urban and rural regeneration and new infrastructure construction. 

There is considerable confusion in the industry about which technologies are appropriate for a specific location. For
example is solar access for passive solar gain more or less important than maximising development density around a
good public transport node ? The answer is not simple, and relies on a careful analysis of each context, with planning
legislation and local community consultation often setting the maximum permitted densities for many development sites. 

It is also important to remember that new build should never exceed its fair share of our collective national renewable
energy budget, otherwise it will not be possible to conserve our extensive stock of historic urban fabric. The
ZEDstandards propose a simple set of guidelines based on the following ZED density options

- RuralZED (detached) 15 homes/ha
- RuralZED (semi) 15 to 35 omes/ha
- Rural ZED (Terrace) 35 to 75 homes/ha
- Live/work ZED 75 to 120 homes/ha
- Urban ZED (to 6 storeys) 120 to 240 homes/ha
- City ZED (SkyZED) 120 to 240 homes/ha

Each density option requires a different resource approach. 

At 15 homes per hectare it is possible, should you wish, to produce a large percentage of your food on site or in com-
munal food growing areas. However public transport and district heat mains will not generally be viable.

At 120 to 240 homes per hectare, local shops and public transport are viable so there is little need for cars, but there
would not be enough land available to grow large percentages of food. Solar access for space heating and electricity
generation would also be reduced.

We have produced a set of scenarios that inform what expectations should be placed on planning briefs for different den-
sity options.  

SkyZED/
CityZED

RuralZED
(15/ha)

RuralZED
(15-35/ha)

RuralZED
(35-75/ha)

UrbanZED LiveworkZED

% of diet which is
animal - based

20 20 20 20 20 20

% of food which is
fresh,
unprocessed &
local

21100 100 60 21 50

Reduction in food
waste (%)

150 25 10 1 5

% efficiency sav-
ings in food sup-
ply chain[1]

8080 80 80 80 80

Food supply
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SkyZED/
CityZED

RuralZED
(15/ha)

RuralZED
(15-35/ha)

RuralZED
(35-75/ha)

UrbanZED LiveworkZED

Veg oil vehicle
(vkm/week)

652 43 14 6 14

Ultra-efficient
petrol car
(vkm/wk)

120 0 58 17 29

Electric car
(vkm/wk)

652 43 14 6 14

Bus and coach
(pass. km/wk)

9212 29 29 87 58

Mobility

Housing

Fossil fuel con-
sumption kWh/yr

00 0 0 0 0

Consumption of
renewables (excl.
wood) kWH/yr

15001500 1500 1500 375 425

Of which
Renewable electric-
ity- wind

1350750 750 1125 225 375

Renewable electric-
ity - PV

150750 750 375 150 150

Wood fuel con-
sumption kg/yr

400400 400 400 1000 1000

Material & waste

Municipal waste
(kg/person/week)

6.006.00 6.00 6.00 6.00 6.00

... to landfill 0.900.90 0.90 0.90 0.90 0.90

... to recycling 3.603.60 3.60 3.60 3.60 3.60

...to composting 1.501.50 1.50 1.50 1.50 1.50

% efficiency sav-
ings in industrial
sectpor [2]

6060 60 60 60 60

Services

Spending £/month 200.00200.00 200.00 200.00 200.00 200.00

% efficiency sav-
ings in services
sector [3]

6060 60 60 60 60

Footprint
gha/capita/yr

1.81.7 1.8 1.8 1.9 1.9

CO2 t/capita/yr 1.72.1 1.8 1.8 1.6 1.7

Number of Worlds 0.90.9 0.9 0.9 1.0 1.0

Notes [1], [2], [3] These can be considered as either efficiency savings, reductions in consumption or the consequences
of extending the ZEDStandards to these other sectors. The case study in Section 2 of a Zero Emission Farm (or ZEF)
suggests how to adapt the concept to the food supply chain. 

Note that all the example developments listed comply with the ZEDstandards:

· Fossil fuels have been designed out - the housing requires no fossil fuel use and renewably- powered transport 
options have been integrated into all the developments

· Residents have an Ecological footprint of less than 2 global hectares per person
· Residents have CO2 emissions of less than 2.1 tonnes per person
· The developments use no more energy that could be provided from native renewable sources (in this case from

the UK).
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Zero carbon / zero waste / low investment eco minimalism - design away the problem!

It is important to use the most appropriate technology for the development density. For example if high density devel-
opments of 120 to 240 homes / ha use valuable wood pellet biomass as the fuel for a highly centralised chp,- national
stocks of woodpellet would soon run out. 

Woodpellet is is appropriate for lower density developments where smaller biomass boilers requiring low maintenance
and good energy density fuel sources become important due to the difficulty of installing district heating. 

Higher density developments can use biomass with automatic woodchip fuel loading systems and storage bunkers,
allowing the use of a lower energy density fuel. Similarly, if the same development used woodchip chp without adopted
the ZEDstandards building fabric, so much biomass would be required that again national stocks would run down too
fast. This is already starting to happen in greater London - where the GLA 10% renewables legislation encourages devel-
opers to adopt the lowest capital cost strategy of using excessive quotas of biomass heating rather than adopting state
of the art energy conservation techniques such as ZEDstandards.

Domestic Hot Water
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Wood chip CHP 0% 0% 0% 100% 100% 0%

Wood Pellet 0% 40% 40% 0% 0% 100%

Log Biomass 40% 0% 0% 0% 0% 0%

Solar Thermal 60% 60% 60% 0% 0% 0%

RuralZED (detached) 15 
homes/ha

RuralZED (semi 
detached) 15 to 35 

homes/ha

Rural ZED (Terrace) 35 
to 75 homes/ha

Live/work ZED 75 to 120 
homes/ha

Urban ZED (below 6 
storeys) 120 to 240 

homes/ha

City ZED (SkyZED) 120 
to 240 homes/ha

Space Heating
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Heat Top Up from District Main 0% 0% 25% 50% 75% 75%

Passive Solar Gain (Zero Space Heating) 100% 100% 75% 50% 25% 25%

RuralZED 
(detached) 15 

homes/ha

RuralZED (semi 
detached) 15 to 

35 homes/ha

Rural ZED 
(Terrace) 35 to 
75 homes/ha

Live/work ZED 
75 to 120 

homes/ha

Urban ZED 
(below 6 storeys) 

120 to 240 

City ZED 
(SkyZED) 120 to 
240 homes/ha
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low or zero carbon and a high standard of living 

Another major concern in the UK must be the classification of heat pumps and geothermal energy as a renewable ener-
gy source. This technology does not generate renewable energy, it just uses large amounts of highgrade electricity to
provide lowgrade heat. However electricity is the hardest renewable energy to generate and will be in short supply in a
low carbon future particularly in the UK. This technology may use underground stocks of low grade heat or coolth, but
uses excessive amounts of scarce electricity to do so - potentially massively increasing the city’s electrical energy
demand far beyond the point where it could ever be met by its fair share of national renewable reserve.

The best performing specification for each density will always be the one that minimises demand on scarce national
renewable resource, and maximises heat and power generation using renewable energy and water sources generated
within the plot boundaries, ie typically wind, sun and rain. For this reason it is important to set renewable energy gener-
ating targets that relate to density, but have been generated by taking the limited national annual resource available and
dividing by the UK population. It is highly unlikely that it will be possible to import much renewable energy resource from
other nations in the resource scarce future at the end of this century.

Gardens and External Space
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Roof Terrace 0% 0% 50% 75% 95% 95%

Raised Bed Food Garden 50% 100% 50% 25% 5% 5%

Livestock space 50% 0% 0% 0% 0% 0%

RuralZED 
(detached) 15 

homes/ha

RuralZED (semi 
detached) 15 to 35 

homes/ha

Rural ZED (Terrace) 
35 to 75 homes/ha

Live/work ZED 75 
to 120 homes/ha

Urban ZED (below 
6 storeys) 120 to 
240 homes/ha

City ZED (SkyZED) 
120 to 240 
homes/ha

10
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When carbon reduction strategy is not matched to density and buildings and masterplans are not designed around both
energy conservation and maximising renewable energy harvesting, then nationally we are forced into adopting cen-
tralised nuclear power stations. Within ten years we will then experience 'Peak nuclear', where global demand for raw
supplies of uranium in ore concentration suitable for extraction will exceed available supplies and inevitable violent com-
petition for scarce resources follows the same pattern that we are currently experiencing with dwindling oil reserves. 

“To secure future energy supplies within a stable civil society - there seems to be no real option but to design a society
that can exist comfortably on the available renewable energy sources available within our national boundaries” - Bill
Dunster

It is no accident that developers with large landholdings, that have paid premium current prices for their landbank, do not
wish to have their investment devalued by having to increase the construction cost by building energy efficient develop-
ment solutions, with building integrated renewable energy solutions. 

Food Sourcing
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Local shops 0% 0% 40% 50% 79% 79%

Internet Local Food Deliveries 50% 75% 50% 45% 20% 20%

Self Grown/Raised Produce 50% 25% 10% 5% 1% 1%

RuralZED 
(detached) 15 

homes/ha

RuralZED (semi 
detached) 15 to 35 

homes/ha

Rural ZED 
(Terrace) 35 to 75 

homes/ha

Live/work ZED 75 
to 120 homes/ha

Urban ZED (below 
6 storeys) 120 to 
240 homes/ha

City ZED (SkyZED) 
120 to 240 
homes/ha

Electrical Supply

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ZEDtype

Pe
rc

en
ta

ge
 R

el
ia

nc
e

CHP 0% 0% 0% 50% 75% 0%

Communal Wind 0% 0% 25% 0% 0% 90%

Micro Wind 50% 50% 25% 25% 15% 0%

Photovoltaics 50% 50% 50% 25% 10% 10%

RuralZED (detached) 
15 homes/ha

RuralZED (semi 
detached) 15 to 35 

homes/ha

Rural ZED (Terrace) 
35 to 75 homes/ha

Live/work ZED 75 to 
120 homes/ha

Urban ZED (below 6 
storeys) 120 to 240 

homes/ha

City ZED (SkyZED) 
120 to 240 homes/ha
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There is a massive financial incentive for these landholders to persuade the government to invest in centralised nuclear
power generation, effectively externalising for them the cost of producing low carbon fabric.

Equally it is not possible for a high density development in central London to sponsor a windturbine on a Welsh hillside
or the Thames Estuary - there is simply not enough communal renewable generating capacity available to justify this
approach. 

The C20 idea that an overcrowded city can always export its energy or environmental problems to another rural location
is becomingly increasingly naive. Similarly, with household waste capable of generating around 3.5 % of a typical house-
holds annual energy requirements, it is not sensible to rely on energy from waste schemes as the prime power source
for new demonstration low carbon communities - as this technology can only ever meet a fraction of global demand.

Planning for all new projects needs to be able to work within a fair share of our future energy reserves - possibly build-
ing in future upgrade paths, or planning to replace them within thirty years. We must remember that everything we build
now has to work in the low carbon society of  2050.

Gradually fossil fuels will become more expensive to extract. The age of easily accessible fossil fuels is almost at
an end.  As this happens, society will have to manage increasingly on renewable sources of energy.

However, even with the most optimistic prediction of renewable energy that could be available to us, this amount of
renewable energy is far less than the amount of fossil fuels energy we are currently used to.

It is wrong to think that housing can meet its energy needs by linking with a Welsh mountain side or burning someone
else's rubbish. In energy poor times, Wales will keep its windfarm energy and everyone will keep their own rubbish
to either recycle it or produce their own energy from it. Only 3.5% of national energy demand can be met by energy from
waste technology. The  ZEDfactory strategy is to design out packaging and waste. see our ZEF delivery service.

Housing is also not the only user of energy. What about industry, agriculture and transport?

Surely some of the potential offshore wind farm energy has to be allocated to these sectors.

Transport

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Zed Type

Pe
rc

en
ta

ge
 S

ou
rc

ed

Car Pool 0% 0% 50% 25% 15% 10%

Public Transport 10% 25% 25% 50% 75% 80%

Electric/Veg Oil Cars 90% 75% 25% 25% 10% 10%

RuralZED 
(detached) 15 

homes/ha

RuralZED (semi 
detached) 15 to 35 

homes/ha

Rural ZED (Terrace) 
35 to 75 homes/ha

Live/work ZED 75 to 
120 homes/ha

Urban ZED (below 6 
storeys) 120 to 240 

homes/ha

City ZED (SkyZED) 
120 to 240 homes/ha
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The study on this page attempts to look at the total amount of renewable energy available per capita from all potential
sources within mainland UK.

It allocates energy to various sectors based on need and local generation potential. It can be seen that as industry and
transport do not generally have the ability to generate locally, they will have to be allocated energy from decentralised ener-
gy sources such as wind farms. Housing, which can generate locally, therefore would have to rely mainly on photovoltaic
and micro wind for electricity and wood pellets plus solar thermal for zero carbon heat.

We feel that this study shows that unless housing takes up every opportunity to generate its own power it will become a
future liability that will either drain energy away from economic functions such as industry, or more likely, become uneco-
nomic to live comfortably, plunging many masses of people into fuel poverty.
Both affordable warmth and affordable coolth will become critical for ordinary Londoners as fossil fuel sources deplete and
climate change accelerates.

Renewable Resource per capita (before sectoral allocation)
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ZEDQuarter at 175 homes per hectare with workspace and retail
example from Changsha, Hunan Province, China


