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1 Summary of the program

1.1 Short description of the program

In The Netherlands the program "Meer Met Minder" (En: "More With Less") has started in 2009. On a national level "More With Less" stimulates energy savings in existing dwellings and other buildings. It is a covenant between the Government, the energy companies, the construction and the installation sector. It aims to achieve its objective by removing impediments in the market, stimulating cooperation between providers, mobilising intermediary organisations and facilitating homeowners. [ref1]
1.1.1 Purpose or goal of the program

The goal of the program is to make existing buildings 20 to 30% more energy efficient compared to building in 1990, on average. [ref2]
1.1.2 Type of instrument(s) used
Multiple instruments are used. 

· VAT decrease: For the promotion of insulation in existing dwellings the VAT on labour is temporarily decreased from 19% to 6%. If the costs for labour are more then 50% then the total costs (labour and materials), the VAT on materials also decreases from 19% to 6%. 

· Discount: For the promotion of insulation glass (U < 1,6 W/m2K) a discount of € 35,- per m2 installed glass is given (discontinued). 
· Energy savings Credit (Energiebesparingskrediet): It is possible to borrow money with a 1% lower interest percentage because the Government will guarantee the repayment of the loan. The money can be used for insulation and glazing improvement of existing dwellings up to the values of existing building regulations. 
1.2 General and specific user category 
All instruments are applicable for Dutch existing dwellings over 2 years old. For the discount and the energy savings credit it is needed to be both owner and occupier of the dwelling. 
1.3 Technology(s) involved
Insulation and glazing with R and U values of at least the values as stated in Dutch building regulation (Bouwbesluit). R-value > 3,5 m2K/W, U-value < 1,6 W/m2K, respectively.
1.4 Status of the evaluation and energy savings calculations
There is no evaluation of the amount of energy saved by the program. There is only an evaluation of certain programs within Meer Met Minder to stimulate home owners to take energy saving measures. This is an evaluation with a psychological perspective trying to find out which sort of programs where able to reach home owners and why/why not. 
1.5 Relevant as a Demand Response measure
No
2 Formula for calculation of Annual Energy Savings

2.1 Formula used for the calculation of annual energy savings. 
Energy savings for existing buildings are generally calculated based on ISSO 82 - Energy Performance Advise - Dwellings. ISSO 82 is the implementation of the EPBD in The Netherlands. Some measures within Meer Met Minder actually ask for the increase of 1 or 2 energy labels, calculated via this method.
2.1.1 Specification of the formula
Formula

An Energy Index can be calculated for a building with formula 1 [ref3]:
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(1)
For the purpose of calculating energy savings only Qtot is needed, which is the total primary energy usage of a building. 
Mostly the EI is specified for a certain building, it translates in an energy label (A / G) to be able to compare different types of buildings. With formula 1 Qtot can always be calculated. 
Qtot consists of several components (energy usage for space heating, domestic hot water, pumps en ventilation, lighting minus energy supply via solar panels or CHP), as stated below in formula 2.
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(2)
Insulation has an affect on energy demand for space heating (Qrv) only. Qrv is calculated based on the gross space heating demand of the building and the efficiency of the used space heater. The gross space heating demand is the total heat loss minus the heat gains (consisting of solar irradiance and internal heat gains) minus the heat gains from a sun room.  The heat losses are due to both transmission and ventilation.
From all this insulation has an affect on heat losses due to transmission which is calculated via formula 3. 
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(3)
Htransmissie is a summation of the heat transfer coefficients multiplied with the corresponding construction areas and a weighting factor, the latter depending on the adjacent area (e.g. outside, sun room, ground) as shown in formulas 4 to 7.
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To summarize: 
An increase in insulation leads to a decrease in energy demand due to transmission and therefore a decrease in energy demand for space heating, which in turn leads to a decrease in total energy usage of the building. The total energy usage of a building is stated in primary energy. Depending on the energy source this can be translated in the unit that the consumer is buying it's energy in (m3 gas or kWh electricity of GJ heat).
2.2 Specification of the parameters in the calculation 
Parameters used in formula 1:

Qtot 
= Total primary energy usage of building (standard conditions) [MJ/yr]

Ag 
= Useful surface area (gebruiksoppervlakte) [m2]

Averlies
= Area of heatloss (verliesoppervlakte) [m2]

Parameters used in formula 2:

Qtot 
= Total primary energy usage of building (standard conditions) [MJ/yr]
Qrv 
= Energy use for space heating [MJ/yr]
Qtap 
= Energy use for domestic hot water [MJ/yr]
Qhulp 
= Energy use for pumps/ventilation [MJ/yr]
Qverl 
= Energy use for lighting [MJ/yr]
Qpv 
= Energy supply solar panels [MJ/yr]
Qwkk 
= Energy supply micro-CHP [MJ/yr]
Parameters used in formula 3:

Qtransmissie 
= Heat loss due to transmission [MJ/yr]
Htransmissie
= Specific heat loss due to transmission [W/K]

Ti
= Average indoor temperature (18°C) [°C]

Te
= Average outdoor temperature [°C]

tstook
= Duration heating season [s]

Parameters used in formula 4:

Htransmissie
= Specific heat loss due to transmission [W/K]

Htr,constr≠glas
=Specific heat loss due to transmission through construction other than glass construction
Htr,constr=glas,verw 
=Specific heat loss due to transmission through glass construction adjacent to heated area
Htr,constr=glas,onvverw 
=Specific heat loss due to transmission through glass construction adjacent to unheated area

Parameters used in formula 5 to 7:

a
= weighting factor corresponding with construction

A
= area of construction

U
= heat transfer coefficient of construction

k / K
= specific number of construction other then glass / total number of constructions other then glass

r / R
= specific number of glass construction adjacent to heated area / total number of glass constructions adjacent to heated areas
m / M
= specific number of glass construction adjacent to moderately heated area / total number of glass constructions adjacent to moderately heated areas

bverwarmd
= correction factor for glass that is on the inside adjacent to heated area. 

bonverwarmd
= correction factor for glass that is on the inside adjacent to moderately heated area. 

2.3 Specification of the unit for the calculation 
The unit of calculation is one individual dwelling. The energy usage is based on one year (see also paragraph 2.5)

2.4 Baseline issues
The baseline of a separate dwelling is the energy usage per year corresponding with the energy label before any energy savings measurements are taken. The energy label and energy index are calculated as stated above. 
This is a "before situation" with a static baseline. The baseline is different for each specific dwelling depending on the way the dwelling was built and which techniques where used. For calculating the baseline the same assumptions hold as for calculating the energy savings (see paragraph 2.5)
2.5 Normalisation
Calculations are made based on standard conditions [ref4]: 
· Test Reference Year of De Bilt (NL)

· Average Toutside = 5.64°C during heating season (212 days - 1st of October to 30th of April)

· Tinside = 18°C

· Specified number of residents (depending on used floor area of dwelling)

· Range 1,4 - 3,2 residents (see table 1)
· Ventilation based on NEN 5128 (Dutch regulations)

· Internal heat production 6 W/m2
· Electricity use per year for lighting: 6 kWh/m2
· Yearly net energy demand for domestic hot water based on number of residents, type of appliance for domestic hot water supply, type of water users (showers, baths etc).
Table 1 ; Number of residents dependent on floor area

	Used floor area 

[m2]
	Number of residents 

	< 50
	1,4

	50 tot 75
	2,2

	75 tot 100
	2,8

	100 tot 150
	3,0

	~ 150
	3,2


2.6 Energy savings corrections

No gross to net calculations are done. 
If gross to net calculations would be done there would be probably be an interaction effect between several technologies since an improvement of an energy label will most often be accomplished through applying several measurements. 
3 Input data and calculations
3.1 Parameter operationalisation

Reference situation
For the reference situation trained Energy Label Advisors will go to the dwelling and gather information of the dwelling. The method is based on ISSO 82.2 Handleiding EPA-W maatwerkadvies [ref5]. Gathered information is input for energy label calculation software based on ISSO 82.3 [ref3]. 
Information to be gathered is:

General information:

· year of construction
· situation of ownership

· type of dwelling

· orientation

· number of storeys

· type of roof

· floor usage area per storey

· sun room including number of storeys and orientation

· preheating of ventilation air in sun room
· existence of closed balcony or gallery
· preheating of ventilation air in closed balcony/gallery

Architectural information:

· area, construction, orientation of construction-elements

· to which each construction-elements is adjacent

· existence of heated or unheated attic

· placement, area and orientation of glazing

· kind of glazing including solar factor (Dutch: ZTA waarde)

Actual situation
With the information gathered in the reference situation combined with the new Rc values for insulation and glazing the energy savings can be calculated with the same software. 
3.2 Calculation of the annual savings as applied
As stated in paragraph 2.4 the baseline is the calculation as shown in chapter 2 with values for heat transfer coefficients of insulation before any measures are taken (reference situation). Calculating the energy savings is done by making the same calculation again with better value(s) for the heat transfer coefficients for insulation (actual situation). The difference is the total primary energy saved due to improved insulation. This can be calculated in energy savings in a unit understandable by consumers (m3 gas or kWh electricity of GJ heat).
Example - Energy savings - improving insulation
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The most common dwelling in The Netherlands is a town house built between 1975 and 1991. It has a usable area of 106 m2 and therefore the number of residents is 3. Space heating and domestic hot water is supplied with a condensing boiler. Ventilation is done naturally. 
The Rc-values of the facade is 0,36 m2K/W and both single and double glazing is used with U-values of 5,20 or 2,90 W/m2K.  Rc-values for floor and roof are 0,17 and 1,30 m2K/W
If the insulation of the facade is increased to Rc-value of 2,53 m2K/W the townhouse will use less energy. Both situations (reference and actual) are presented in table 2. Increasing the insulation from 0,36 to 2,53 m2K/W results in a decrease of usage of gas of 430 m3 gas.
Example - Energy savings - improving glazing
For the same dwelling instead of increasing the Rc-value of the insulation all glazing is replaced with HR++ glazing (U-value of 1,80). This results in a decrease of energy usage of 260 m3 gas presented in table 2.
Table 2 ; Energy usage before and after replacement of glazing [ref6]
	
	Reference situation
	Actual situation Improved insulation
	Actual situation Improved glazing

	Energy Index
	1,89
	1,53
	1,67

	Energy Label
	D
	C
	D

	Total primary energy use
	80 GJ
	65 GJ
	71 GJ

	Usage of gas
	2030 m3
	1600 m3
	1770 m3

	Savings of gas
	
	430 m3
	260 m3

	Usage of electricity 
	925 kWh
	925 kWh
	925 kWh


3.3 Total savings over lifetime
No calculations of the savings over a lifetime are done. 

3.3.1 Savings lifetime of the measure or technique selected
3.3.2 Lifetime savings calculation of the measure or technique

4 GHG savings

4.1 Annual GHG-savings
Within the energy label calculations the total CO2 emission is calculated. No other GHG-emissions are taken into account. 

4.1.1 Emission factor for energy source 
Emission factor gas
1,78 kg CO2/m3
Emission factor heat distribution
87,7 kg CO2/GJ

Emission factor electricity 
0,566 kg CO2/kWh

Source: ISSO 82.3 [3].
4.1.2 Annual GHG-savings calculation as applied
The difference per energy carrier between the reference and the actual energy use is calculated. For that the difference in primary energy per energy carrier is calculated and converted into energy use in the dimensions m3, GJ or kWh, dependent on the carrier (gas, heat or electricity, respectively). [ref3]
Heating value of Dutch Natural Gas 
35,17 [MJ/m3]

Efficiency of Dutch Electricity generation
0,39

4.2 GHG lifetime savings
Since no lifetime is specified, no GHG lifetime savings can be calculated. 

4.2.1 Emission factor


4.2.2 GHG lifetime savings as applied
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