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Solar electricity potential with 
measured values: 127 to 435 TWh
NF-PEB secure 100–180% of the energy need

• Attractive NF-PlusEnergyBuildings (PEB) fulfil Paris Climate Agreement
• PEB and PSPP guarantee an independent and CO2-free electricity supply
• Revenues untill 2035: CHF 35 billion - Reduction: 2/3 of CO2-emissions



2 

 

 

 

 

TABLE OF CONTENT  

PART I 

Solar electricity potential with measured values of 127 to 435 TWh     

A.  NF PlusEnergyBuildings guarantee 100-180% of the energy need            7 

B.  Parise Climate Agreement to be achieved with Minergie-P/PEB only     18 

C.  PEB and PSPP guarantee independent electricity supply         31 

D. Solar electricity potential with measured values: 127 to 435 TWh       45 

E. Installed capacity in residential and commercial buildings         50 

F. Solar electricity potential with a solar increase of 15%: 127 TWh/a       54 

G. Solar electricity potential with a solar increase of 20%: 435 TWh/a      59 

H. Finances, incentives, and revenues of CHF 35 billion until 2035       67 

I.  Universal implementation of NF PEB with solar electricity supply of 100 - 180%      71  

K. Building law and procedure                  74 

Basic PEB: Equal legal treatment instead of PEB discrimination        85 

 

PART II 

Norman Foster PlusEnergyBuilding (PEB) regulations   

Front page Chesa Futura, St. Moritz, fig. 1 

 

Solar Prize Jury / Norman Foster PEB Jury 2021 
 
Swiss Solar Prize Jury 2021       Norman Foster PEB Jury 2021       Editorial 



3 

 

NF-PEB solar electricity supply: 100-180% with 127 to 435 TWh 

Lord Norman Foster, London 

Swiss Solar Prize, Geneva (fig. 2) 

Art. 89 Federal Constitution (FC): „The Confederation and the cantons shall... advo-
cate a secure, economical, and environmentally compatible energy supply as well as 
economical and rational energy consumption.” The Confederation “shall promote the 
development of energy technologies, in particular in the areas of energy saving and 
renewable energies.” The principle of proportionality must be considered (Art 5, para-
graph 2 FC). In the opinion of the Norman Foster PEB jury, these goals can be optimal-
ly implemented in the building sector with the following theses by Norman Foster.1  

I have never seen a conflict between the pursuit of aesthetic delight and high perfor-
mance in terms of sustainability. I would go further and say that responding to more 
demanding criteria should produce more beautiful buildings. (LNF, 2010).  

The way we shape our buildings, our neighbourhoods and our global lifestyle has now 
become even more important than ever - we must ensure that sustainability become as 
inseparable from our design processes as time, cost, and quality (LNF, 2005) 

 

Short version: Solar electricity potential with measured values secures 127-435 TWh/a  
Biggest solar electricity potential is still not taken into consideration: This report is dealing in part A with the huge 
discrepancy between published estimated values and measured values in the field of modern building technology. Esti-
mates neglect more than three quarters of the produced solar electricity and empirically proven and confirmed energy 
losses in the building sector of 80% (Federal Council, IP 10.3873) despite their huge and most cost-effective energy po-
tential. In part B, house owners, tenants, residential cooperatives, and SME prove with measured and confirmed values 
(confirmed by local electricity companies, see p. 4 and 5) that they can produce between 127 and 435 TWh until 2050 or 
supply CO2-free solar electricity to cover 100 to 180% of the total energy need. They also prove that the Paris Climate 
Agreement can be achieved with Minergie-P/PEB or similar building standards only. 

The 182% PEB housing estate with 32 apartments in the municipality of Tobel-Tägerschen in the canton of Thurgau 
(PEB-MFH) illustrates Switzerland’s enormous solar electricity potential of 435 TWh or 180% of the present energy con-
sumption – with rents that are 20% lower than in comparable residential buildings of the region (fig. 4 PEB, p. 4). In Wal-
tensburg/GR, a 817% PEB single family house is producing more than 8 times its total energy need. The PEB solar sur-
plus allows to drive 10,000 km per year without any CO2-emissions with 25 e-cars each. In the canton of Lucerne, sev-
eral SME show how commercial buildings can provide the electricity for 3,000 to 5,200 e-cars completely CO2-free. And 
in the municipality of Affoltern i.E. in the canton of Berne, a protected building dating from 1765 was transformed 
from a huge energy waster into a 700% PEB MFH with a solar surplus that allows to power more than 50 e-cars (fig. 3). 

An independent electricity supply – also during winter – can be guaranteed by PEB in combination with pump 
storage power plants (PSPP). How it works, is shown in fig. 5 in part C if idle PSPP capacities in the GW range are 
used in accordance with the constitution instead of over-promoting "ineffective subsidies". In part D to G, house owners, 
tenants, residential cooperatives, and SME show with their already realised PEB how 127 to 435 TWh/a of the neces-
sary electricity can be generated with solar energy until 2050 (fig. 6-13) with best-integrated solar installations. In 23 
of 26 Swiss cantons, dozens of PEB already have a far better installed performance in kW than needed to implement the 
Paris Agreement. Part H explains finances, part I the universal implementation and part K the building law. For building 
implementation, please refer to NF-PEB theses 1-8, Solar Prize 2021, p. 21.  

For the Norman Foster PlusEnergyBuilding (PEB) Jury   

Prof. Reto Camponovo  Gallus Cadonau Prof. Dr. Roland Krippner Prof. Georg W. Reinberg     
Pres. Jury Prix Solaire Suisse Jurist/GF SAS TH Nürnberg TU Vienna      

Geneva/Munich/Vienna/Zurich, April 2022 
 

 
1 Norman Foster PEB Jury video statement of May 30, 2021, esp. Stefan Cadosch, Vice President NF-PEB-Jury dipl. Arch. ETH/e, president 

SIA and further NF-PEB Jury members support the NF theses of PEB solar architecture.  
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NF-PEB secure 100-180% of Switzerland’s energy need  

Federal Council: Switzerland’s biggest energy potential with 157 TWh/a (IP 10.3873) 

Fig. 3: The 700% PEB double family house Anliker dating from 1765 and refurbished in 2015 had an energy need before PEB 
refurbish-ment of almost 200,000 kWh/a; with its Min-P refurbishment, 93.4% of energy losses were eliminated, and the two 
families have an actual energy need of 13,000 kWh/a, while the MFH produces 90,500 kWh; the PEB solar surplus amounts to 
77,500 kWh/a of CO2-free solar electricity. This allows to drive 10,000 km per year with 55 e-cars each without any CO2-

emissions. Electricity need in winter is barely 8,000 kWh/a – Solar electricity production in winter amounts to 21,000 kWh/
a. 

 
 

Fig. 4: The 182% PEB housing development in Tobel/TG with 32 units is covering 100% of its total energy need of 129,500 kWh/
a and generating a solar surplus of about 106,000 kWh/a, i.e., the total production amounts to 236,300 kWh/a allowing to drive 
10,000 km per year with 76 e-cars each without any CO2-emissions; The rents are 20% cheaper than for comparable apartments. 
Electrici-ty supply in winter is 85% – with PV-facades facing East-West it would even be 115% of needed winter electricity. 

1. 700% PEB refurbishment Anliker, Affoltern i.E./BE
Norman Foster PlusEnergyBuilding Solar Award 2019, European and Swiss Solar
Prize for PEB: The following fig I-IV are the basic Min.P/PEB

Total energy %  kWh/a 

Need before refurb.: 750 196,800  

Need after refurb.:  100  13,000   

Self-supply:   700   90,500 

Energy surplus: 600   77,500 

For 55 CO2-free e-cars 

Total energy: % kWh/a 

Energy need: 100 129,500 

Self-supply: 182 236,300 

Energy surplus:  82 106,800 

For 76 CO2-free e-cars 

Built in 1765 

2. 182% PEB housing development Thurgau
 Norman Foster PEB Solar Award 2019 
  European and Swiss Solar Prize for PEB 
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Fig. 5: The PEB-SFH Brunner-Bapst built in 2019 in Waltensburg/GR produces 40,200 kWh/a. Thanks to its Minergie-P-

insulation it consumes only 4,900 kWh/a. Its 817% energy self-supply leads to a solar surplus of 35,200 kWh/a. This al-

lows to drive 10,000 km per year with 25 e-cars each without any CO2-emissions and to avoid 65 t of CO2-emissions. The 
building meets the target of the Paris Agreement for an energy turnaround by far (Swiss and Norman Foster PEB Solar 
Prize 2020; p. 26-34). 

●●> One PEB in Lucerne can provide CO2-free energy for 3,100 to 5,350 e-cars 

Fig. 6: The perfectly roof-integrated solar installations of the logistics centre in Perlen with a capacity of 6.4 MW produces 

7.33 GWh/a which is more than 4 small hydropower plants. With its solar surplus of 4.2 GWh/a, it is possible to drive 

10,000 km per year with 3,000 e-cars each without any CO2-emissions. The total solar electricity production is even 
enough for 5,200 e-cars corresponding to the number of cars in a small town. 

3. 800% PEB-SFH in 7158 Waltensburg/GR
Norman Foster PEB Solar Award 2020 and Swiss Solar Prize for PEB 2020

4. 230% PlusEnergy industrial building, Perlen/LU
Swiss Solar Prize for PlusEnergyBuildings (PEB): allows to operate 3,000 to 5,200
e-cars without any CO2-emissions

Total energy % kWh/a 
Energy need: 100   4,900 
Self-supply: 817   40,200 
Energy surplus: 717  35,200 
For 25 CO2-free e-cars 

Total energy      % kWh/a 
Energy need:    100    3,150,900 
Self-supply:    233 7,300,200 
Energy surplus:    133 4,200,000 
For 3,000 CO2-free e-cars or 
for 5,200 CO2-free e-cars ≈ small town 
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Building park secures 100-180% of the energy need with 127-435 TWh 

1. PV capacity for 435 TWh already installed multiple times: The installed PV capacity per MFH, SFH and SME is

decisive for a country’s CO2-free solar energy supply. The measurements of the NF-PEB Jury for Switzerland gener-

ally apply for all OECD countries and beyond. In part E of the NF-PEB study on the solar electricity potential,

which is based on measured and confirmed values, the building park is divided into three main categories. It has

been known for years that SFH and SME are able to produce much more solar electricity than they need in the annu-

al average. It seems more difficult to supply the total amount of energy needed for MFH since they need an installed

capacity of 6 kW per apartment to cover an energy need of 127 TWh and 8 kW for 435 TWh.2 The following table,

however, proves that PEB-MFH have been built for 38 years where this is no problem at all. On the contrary: They

produce much more solar electricity than they averagely need to secure 435 TWh (see basic PEB fig.1-4 ).3

Fig. 7 PEB: The first column shows the installed PEB capacity per PEB-MFH apartment in 23 cantons; the second column lists 
the total annual production in kWh/a; the third column confirms the PEB solar surplus per year. From 48 PEB-MFH 80% have a 
capacity of more than 8 kW per apartment. 

2. Solar electricity potential: at least 180% or 435 TWh: Based on fig. 7, the question if the mentioned solar electrici-

ty potential exists or not can easily be answered. The NF-PEB Jury has been checking all these PEB-MFH since

2010 (incl. PEB-SFH and PEB-SME). So far, no irregularities or wrong figures from owners, tenants, SME, or the re-

spective local electricity companies have ever been found.

3. For a solar electricity potential of 435 TWh, a capacity of 8 kW is necessary - for 127 TWh only 6 kW: In fig. 7,

80% of the already realised PEB-MFH (new buildings or refurbishments) with more than 8 kW per apartment prove

that owners, tenants, residence cooperatives, and SME are producing more solar electricity than needed for 435 TWh

or for 180% of the actual energy consumption of 240 TWh/a. 20% or 10 PEB-MFH (no. 39 – 48) have an installed ca-

pacity of 6.15 to 7.93 kWp per apartment (only). This is enough to produce 127 TWh. And if these buildings are real-

ised or refurbished according to Minergie-P/PEB building standard until 2050, Switzerland can reach the goal of

the Paris Agreement easily.

2 Fig. 10 and 12 in the study on the solar electricity potential. Acc. to fig. 10 only an installed capacity of 6 kW is needed for 127 TWh (see 
fig. 10 and 11 NF-PEB study on the solar electricity potential).  

3 Fig. 7 shows that 38 PEB-MFH have a far higher installed capacity from 8.07 to 45.9 kWp per apartment. If future PEB-MFH owners will 
install more than 8 kW per PEB apartment as well, the potential to achieve the Paris Agreement would be far more than 435 TWh/a.  

Multiple family houses (MFH): Installed capacity, solar electricity production, and PEB surplus
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Until 2035: 35 billion CHF of revenues and reduction of CO2 -emissions by 2/3 

1. Overview: Min.P/PEB solar electricity and CO2-free transport: The

182% PEB settlement in Tobel/TG with 32 Min.P/PEB apartments has a 

total energy need of 129,500 kWh/a ≈ 4,050 kWh/a per apartment. With 

the full-surface roof installation and partially solar-used facades, it gener-

ates 236,300 kWh/a ≈ 7,380 kWh/a per unit – 3,300 kWh/a more than its 

own need. With the PEB solar electricity surplus of 106,800 kWh, CO2-free 

transport is guaranteed for all tenants (see basic PEB fig. 4). Only meas-

ured and confirmed energy values in kWh/a apply. 

2. NF-PEB and finances: Revenues: Within 15 years, the Min.P/PEB To-

bel produces for its own use or grid feed-in (236,300 kWh/a x 15 y) ≈ 3.54 

GWh at 15 cts./kWh ≈ 531,675 CHF. With MuKEn/Minergie building 

standard only, the costs for tenants are (4,025 m2 EBF à 65 kWh/m2a ≈ 

261,625 kWh/a x 15 cts. ≈ 39,243.75 CHF/year; in 15 years ≈ 588,600 CHF 

(see fig. 4 above). 

3. NF-PEB refurbishment Anliker Affoltern i. E. (fig.3): Revenues: Within 15 years, the refurbished Min.P/PEB MFH

produces (90,500 kWh/a x 15 y) ≈ 1.3575 GWh of solar electricity at 15 cts./kWh ≈ 203,600 CHF for two families.

Without refurbishment the costs were (196,000 x 15 y ≈ 2.952 GWh/a at 15 cts./kWh ≈ 442,800 CHF

4. Energy scenario C – If-then decision: In the PEB study 2019 in part V, lit. C,4 the solar electricity potential until

2050 is determined with measured values and according to "if-then scenarios". If a majority of the parliament decides

for Min.P/PEB measures incl. PSPP, Switzerland can count on 435 TWh of solar electricity – a sum which is based

on already applied PEB building technology according to confirmed measurements of owners, tenants, residence co-

operatives, and SME. With an installed capacity of 6 kW for PEB-MFH, the total sum amounts to 127 TWh and with 8

kW for PEB-MFH to approximately 435 TWh of solar electricity (see lit. E to G). However, if billions of consumers’

money continues to be wasted on “ineffective subsidies” 5 , the targets of the Paris Agreement will never be

achieved.6

5. Minergie-P/passive houses also ensure emission-free transport: Residential and commercial buildings with

Minergie-P/passive house insulation are reducing energy losses by an average of 80% (IP RW 10.3873). By doing

so, such insulation is the most important prerequisite for energy-efficient PEB with a high CO2-free solar surplus of

up to 800% per Min.P/PEB. This drastically reduces CO2-emissions in the building and transport sector.7 The

present study on the solar electricity potential can be applied universally (see part B, item 16, and part I).

6. Revenues of CHF 35 billion in 15 years: Both examples of item 2 and 3 above show how NF-PEB not only guaran-

tee a CO2-free energy supply in the building and transport sector, but also net revenues of up to CHF 35 bil-

lion, provided that 80% of energy losses in the building sector and about 70% in the transport sector are reduced

with highly efficient Min.P/PEB and PSPP.8 Such Min.P building investments are normally amortised after 5 to 9

years (see lit. H item 5 ff. ≈ CHF 35 billion until 2035).9

4 If-then energy scenario C: see PEB study 2019, part II item 2 and part V annexe 3, item 2, as well as PEB motion Eymann 19.4202.  
5 Tages-Anzeiger: Three billion of CHF for "inefficient subsidies" in small hydropower plants (TA, 21. Okt. 2020).  
6 Statement of Federal Council 21.047 to the revision of the EnL and Electricity Act of June 18, 2021, p. 85: The Federal Council envisages 2 

TWh by 2040 to replace the approximately 170 TWh of fossil-nuclear energy sources by 2050 and to comply with the Paris Climate Agreement. 
7 CO2-elimination in terrestric transport is possible, however not (yet) in the aviation sector (see also basic PEB fig. 1-4).  
8 Min.P/PEB means enough CO2-free energy and more comfort instead of useless wasting of energy and money, i.e., clean air and biodiver-

sity instead of consumer costs of CHF 8 billion each year for fossil-nuclear energies and „inefficient billions of CHF for small hydro power 
plants" see basic PEB fig. 1-4 and part B fig. 4 and 23, part C 17 and G item 2.  

9 Exempt are the energy-intensive companies and nationally protected monuments (see PEB building study 2019, energy scenarios C).  

Total energy %  kWh/a 
Energy need:  100    129’500 
Self-supply: 182    236’300 
Energy surplus:   82    106’800 
For 76 CO2-free e-cars 
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7. Conclusion: After 15 years and based on the arithmetic series of order two, 55.5 TWh of solar electricity are gener-

ated and 37.2 TWh/a of energy losses are reduced. Total 92.73 TWh/a substituted incl. a reduction of approx. 39 mil-

lion t (of ≈ 50 million t) of CO2 -emissions. Of the cumulative CHF 111 billion (40% of CHF 111 billion ≈ savings), CHF

45 billion are for building investments. This results in (CHF 111 - 44.4 billion) ≈ CHF 66 billion in revenue from elec-

tricity sales or own consumption at 15 cents per kWh per year. Of this, CHF 30.5 billion must be substituted for incen-

tive investments. Net electricity revenues or saved expenditure for electricity consumption after 15 years therefore are

(CHF 66 billion - 30.5 billion = 35.5) ≈ CHF 35 billion. Because these scenarios require a certain start-up time, the

mentioned energy figures are realised with a slight delay.

8. Paris Agreement can be achieved until 2050 thanks to the theses of Norman Foster

Scenario 
C 

Building 
per year 

Incentive 
10

Accum. 
incentives 

Install. 
capacity 

Electricity 
and re-
duced e- 
losses 

Revenues/ 
savings per y. 
(with 15 
cts./kWh) 

Accum. revenues 
/savings 
(with 15 cts./kWh) 

accum. 
reduction 
of CO2-
emissions11 

Imports Reduction 
of depend-
ency on 
foreign c. 

in 1,000 in billion
CHF 

in billion 
CHF in GW12 in TWh/a in billion CHF in billion CHF in mio. t 

Fig. 9 shows the energetic, ecological, and economical effects of incentive investments of 30% of the respective building investments. 
In 25 years, 154.5 TWh/a could be substituted; in 30 years, 185 TWh/a. CO2-emissions would decrease enormously, in the first 10-15 
years by 2.63 million tons annually; from the 15th year, the decrease would be only 1/3 or 0.87 million t per year. This corresponds to a 
reduction of (39.45 + [5 x 2.63 x 1/3) ≈ 4.38 million t of CO2-emissionen in five years. With yearly adjustments of the reduced CO2-
emissions as in fig. 15, the figures could be more precise – however, this would be at the expense of predictability and legal security. The 
incentive investments will be paid back in 25 years about 8 times (CHF 36.6 billion ≈ CHF 302 billion) – mainly as savings and reim-
bursements, the rest as revenues from electricity sales. Assumption: Successful energetic, ecological, and economical implementation of 
the Paris Agreement. (Fig. 4 corresponds to fig. 113 of the PEB study 2019, part V (A), item 10 et seq. and (C), see p. 121 et seq.). 

9. Climate protection: CO2 tax “almost ineffective”. The fact that the climate protection goals are unattainable with

today’s measures is proven by countless studies.13 “Achieving the Paris climate goals seems further away than we

previously thought. This should not be glossed over”.14 About 170 TWh/a of today’s total energy need of 240 TWh/a

are covered with fossil-nuclear energies. They must be substituted to achieve the goals of the Paris Agreement. To

date, no comparable measures are evident to have the same or similar impact as Min.P/PEB investments. The well-

known Swiss climate scientist Prof. Dr. Thomas Stocker, University of Bern, explains: “The current system of the CO2

tax is indeed practical from an administrative point of view. But in terms of climate protection, it is almost ineffec-

tive.”15

10 Minergie-P/passive house standard: Energetic, ecological, and economical effects are according to fig. 36/38/43/45 of the PEB study 2019.  
11  According to fig. 104 and 109, it is assumed that from the 15th year CO2-reduction is only about 1/3 (more efficient buildings, PEB and increa-

sed e-mobility). 
12 Installed capacitiy in GW: Energetic, ecological, and economical effects are according to fig. 36/39/42 of the PEB study 2019. 
13  Council of States Damian Müller, CS commission speaker, Sept. 23, 2019 and statement of the Federal Council of Dec. 1, 2017, p. 253: "The 

climate targets would probably be missed by the cantons by far if only the MuKEn 2014 were implemented in the future". 
14  NZZ am Sonntag, August 15, 2021, p. 25; Dr. Jérome Haegeli, chief economists Swiss Re. 
15  NZZ am Sonntag, Sept. 5, 2021, p. 8, Prof. Dr. Thomas Stocker, University of Berne.  
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NF-PEB: CO2-free solar electricity potential of 127 TWh to 435 TWh 

1.  For 127 TWh, only 50% of the buildings per category are considered

127 TWh/a no. of 
buildings 

in % 

Best integrated capacity 
in kWp 

necessary kW for 
127 TWh/a 

in % of already 
installed 
capacity: 

annual production in 
TWh/a per building 

category 

a) PEB-MFH 50% 46 kW 6 kW ≈ 13% ≈ 10 

b) PEB-SFH 50% 48 kW 15 kW ≈ 31% ≈ 10 

c) PEB-SME 55% 6425 kW 150 kW ≈ 2.3% ≈ 107 

Average of all building categories 15% ≈ 15% ≈ 127 

Fig. 10: Number of buildings: To get a solar electricity potential of 127 TWh/a until 2050, only 50% of the PEB-SFH and 
PEB-MFH are considered. For PEB-SME it is 55%.   

2. Min.P/PEB: 127 TWh/a of solar electricity and avoidance of 113 TWh/a of energy losses

Fig. 11: Overall energy use 240 TWh: 1st column: purpose of use; 2nd column: energy source; 3rd column 3: hydropower 37 
TWh/a; 4th column: small hydropower plants 0.77 TWh/a; 5th column: energy losses of buildings 90 TWh/a (Federal Council: 
IP RW10.3873); solar electricity potential 67 TWh/a (BFE 15.4.2019). Total potential on buildings according to Federal Council 
≈ 157 TWh/a. 6th column: with 15% increase ≈ 127 TWh/a of PEB solar electricity; 90 TWh of electricity losses on buildings 
could be eliminated. PEB substitute 50 TWh/a of fossile fuels, from which ≈ 23 TWh/a have been considered (from 127 TWh ≈ 
at least 80 TWh of PEB surplus). Conclusion: 127 TWh of solar electricity + 90 TWh/a of energy losses that can be eliminated + 
23 TWh of substituted fossil fuels ≈ 240 TWh/a which can replace or substitute the whole actual fossil-nuclear energy need (top 
right: solar potential + efficiency in buildings/transport ≈ 240 TWh/a ≈ 100%). With Min.P/PEB investments, the Paris Climate 
Agreement can be met until 2050 (Swiss Solar Prize 2020, p. 26 and following and 2021, p. 34, 35, and 86- 90) 
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3. For 435 TWh, 80% of the buildings per category is enough

435 TWh no. of 
build-
ings 
in % 

Best integrated capacity in 
kWp 

necessary kW for 127 
TWh/a 

in % of already in-
stalled 

capacity: 

annual produc-
tion in TWh/a 
per building 

category 

a) PEB-MFH 80% 46 kW 8 kW ≈ 17% ≈ 23 

b) PEB-EFH 80% 48 kW 25 kW ≈ 52%  ≈ 20 

c) PEB-KMU 86% 6425 kW 350 kW ≈ 5.4%  ≈ 392  

Average of all building categories 25% 25% ≈ 435 

No. of buildings according to BFS: SFH appr. 1 mio.; MFH  3.6 mio. apartments; SME/commercial buildings about 1.3 mio.

Fig. 12: 1st column: PEB building type; 2nd column: Number of PEB per category in %; 3rd: Best installed capacity for 
Min.P/PEB; 4th: Installed capacity needed per Min.P/PEB for 435 TWh in kW; 5th: installed capacity in % considered per 
category; 6th: Annual PEB solar electricity production per building category and total in TWh/a until 2050. Fig. 3 to 5 and further 
prove, that NF-PEB are architectonically appealing and elegant and fulfil the goals of the Paris Agreement incl. 435 TWh al-
ready today by far.  

4. Min.P/PEB: 435 TWh of solar electricity and 140 TWh of avoidable energy losses

Fig. 13: See text to the right of the graphic; actual examples in fig. 3 to 5 above and according to Swiss Solar Prize 2010/21. 




