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S1. Technology evaluation – technical suitability 

 

Table S 1: Pairwise comparison for weighting of criteria for SSE layer fabrication, filled by experts 
in ceramics processing.   

 Material requirements Product requirements 
Production require-

ments 
  

 

Thermal 

stability of 

coating 

material 

Thermal 

stability of 

substrate 

Error rate 
Layer den-

sity 
Geometry 

Environ-

ment 
Throughput Sum 

Normal-

ized 

(wi) 

Thermal 

stability of 

coating 

material 

 2 1 1 2 2 2 10 3 

Thermal 

stability of 

substrate 

0  0 0 2 1 2 5 2 

Error rate 1 2  1 2 2 2 10 3 

Layer den-

sity 
1 2 1  2 2 2 10 3 

Geometry 0 0 0 0  0 1 1 1 

Environ-

ment 
0 1 0 0 2  2 5 2 

Throughput 0 0 0 0 1 0  1 1 
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Table S 2: Decision matrix for SSE layer fabrication, filled by experts in ceramics processing.   

 Material requirements Product requirements Production requirements 

Score / 
ranking  

Thermal 
stability 
of coat-
ing ma-

terial 

Thermal 
stability 
of sub-
strate 

 Error 
rate 

Layer 
density 

Geome-
try 

 Environ-
ment 

Through-
put 

 

Weighting 3 2  3 3 1  2 1   

Vacuum 
slip casting 

3 3 3.00 3 0 3 1.71 3 2 2.67 35 

Tape cast-
ing 

3 3 3.00 2 0 3 1.29 3 3 3.00 33 

Screen 
Printing 

3 3 3.00 2 0 3 1.29 3 3 3.00 33 

Roller coat-
ing 

3 3 3.00 2 0 3 1.29 3 2 2.67 32 
Elektropho-
retic depo-

sition 
3 3 3.00 2 0 3 1.29 3 1 2.33 31 

Aerosol 
deposition 
methods 

2 3 2.40 2 2 3 2.14 1 0 0.67 29 

Wet pow-
der spray-

ing 
3 3 3.00 1 0 3 0.86 3 1 2.33 28 

Extrusion 3 3 3.00 0 0 3 0.43 3 3 3.00 27 

VLPPS 0 2 0.80 3 3 3 3.00 0 1 0.33 26 

Dip Coat-
ing 

3 3 3.00 0 0 3 0.43 3 0 2.00 24 

Spin Coat-
ing 

3 3 3.00 0 0 3 0.43 3 0 2.00 24 

LPPS 0 2 0.80 3 2 3 2.57 0 2 0.67 24 

APS 1 3 1.80 2 0 3 1.29 2 2 2.00 24 

CVD 0 2 0.80 3 3 0 2.57 0 0 0.00 22 

EVD 0 0 0.00 3 3 3 3.00 0 0 0.00 21 
High-veloc-
ity oxyfuel 
spraying 

1 0 0.60 2 1 3 1.71 2 2 2.00 21 

Flame 
spraying 

1 3 1.80 0 0 3 0.43 2 2 2.00 18 
Pulsed La-
ser Deposi-

tion 
2 2 2.00 0 1 1 0.57 0 0 0.00 14 

PVD-Elec-
tric beam 

1 1 1.00 0 1 3 0.86 0 0 0.00 11 

PVD-Sput-
tering 

1 1 1.00 0 1 3 0.86 0 0 0.00 11 

  

𝑀𝑇𝑗
 𝑀𝑇𝑗

 𝑀𝑇𝑗
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Table S 3: Pairwise comparison for weighting of criteria for cathode composite fabrication, filled by 
experts in ceramics processing.   

 Material requirements Product requirements 
Production require-

ments 
  

 

Thermal 
stability of 

coating 
material 

Thermal 
stability of 
substrate 

Error rate 
Layer den-

sity 
Geometry 

Environ-
ment 

Throughput Sum 

Normal-
ized 

(wi) 

Thermal 
stability of 

coating 
material 

 2 2 2 2 2 2 12 3 

Thermal 
stability of 
substrate 

0  1 2 2 1 1 7 2 

Error rate 0 1  2 2 1 1 7 2 

Layer den-
sity 

0 0 0  1 0 0 1 1 

Geometry 0 0 0 1  0 0 1 1 

Environ-
ment 

0 1 1 2 2  1 7 2 

Throughput 0 1 1 2 2 1  7 2 
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Table S 4: Decision matrix for cathode composite fabrication, filled by experts in ceramics pro-
cessing.   

 Material requirements Product requirements Production requirements 

Score / 
ranking  

Thermal 
stability 
of coat-
ing ma-

terial 

Thermal 
stability 
of sub-
strate 

 Error 
rate 

Layer 
density 

Geome-
try 

 Environ-
ment 

Through-
put 

 

Weighting 3 2  2 1 1  2 2   

Tape 
casting 

3 3 3.00 3 0 3 2.25 3 3 3.00 36 

Screen 
printing 

3 3 3.00 2 0 3 1.75 3 3 3.00 34 

Extrusion 3 3 3.00 1 0 3 1.25 3 3 3.00 32 

Roller 
coating 

3 3 3.00 2 0 3 1.75 3 2 2.50 32 
Vacuum 
slip cast-

ing 
3 3 3.00 2 0 3 1.75 3 2 2.50 32 

Elektro-
phoretic 
deposi-

tion 

3 3 3.00 2 0 3 1.75 3 1 2.00 30 

Wet pow-
der 

spraying 
3 3 3.00 2 0 3 1.75 3 1 2.00 30 

Atmos-
pheric 
plasma 

spraying 

1 3 1.80 3 2 3 2.75 2 2 2.00 28 

Dip /Spin 
coating 

3 3 3.00 0 0 3 0.75 3 0 1.50 24 

Aerosol 
deposi-

tion meth-
ods 

2 3 2.40 2 2 3 2.25 1 0 0.50 23 

Flame 
spraying 

1 3 1.80 1 1 3 1.50 2 2 2.00 23 

High-ve-
locity cxy-

fuel 
spraying 

0 1 0.40 3 2 3 2.75 2 2 2.00 21 

LPPS 0 2 0.80 3 3 3 3.00 0 2 1.00 20 

VLPPS 0 2 0.80 3 3 3 3.00 0 1 0.50 18 

EVD 2 2 2.00 0 3 3 1.50 0 0 0.00 16 

CVD 2 2 2.00 0 3 0 0.75 0 0 0.00 13 
Pulsed 
Laser 

Deposi-
tion 

2 2 2.00 0 1 1 0.50 0 0 0.00 12 

PVD-
Electric 
beam 

1 1 1.00 0 1 3 1.00 0 0 0.00 9 

PVD-
Sputter-

ing 
1 1 1.00 0 1 3 1.00 0 0 0.00 9 

 

𝑀𝑇𝑗
 𝑀𝑇𝑗

 𝑀𝑇𝑗
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S2. Technology evaluation – technology maturity 

 

Figure S 1: Exemplary questionnaire to determine technology maturity – stage 1 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 2: Exemplary questionnaire to determine technology maturity – stage 2 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 3: Exemplary questionnaire to determine technology maturity – stage 3 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 4: Exemplary questionnaire to determine technology maturity – stage 4 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 5: Exemplary questionnaire to determine technology maturity – stage 5 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 6: Exemplary questionnaire to determine technology maturity – stage 6 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 7: Exemplary questionnaire to determine technology maturity – stage 7 (adapted and trans-
lated from Schindler (2015)1) 
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Figure S 8: Exemplary evaluation of technology readiness by stages 1-7  

S3. Assumptions for cost estimation 

 

Table S 5: Densities and prices of cell materials used for cost estimation 

  Density Ref. Cost Ref. 

     

HE-NMC 4.25 g/cm³ 2 20 $/kg 3 

LNMO 4.4 g/cm³ 4 21 $/kg 4 

NMC 811 4.7 g/cm³ 2 24 $/kg 3 

Carbon Black 2 g/cm³ 5 7.15 $/kg 6 

PVdF 1.76 g/cm³ 5 21.5 $/kg 7 

LLZ 5.1 g/cm³ 2 variable   

Li 0.534 g/cm³ 8 250 $/kg 3 

Al foil 2.7 g/cm³ 8 6 $/kg 3 

Cu foil* 8.92 g/cm³ 8 13 $/kg 3 

Al hard case (HEV)**  2.7 g/cm³ 8 1.23 per housing Calculated from Ref. [7] 

*For the calculation, a bipolar Al current collector with a 100 nm thick Cu layer was assumed. Since no data for fabrication of such 
a thin Cu layer could be found in literature, the referenced price for Cu foil was assumed, which accounts to approximately twice 
the Cu raw material price (approx. 6 $/kg).  
**The indicated reference states a price per PHEV29 hard case cell housing. Cost for a HEV cell housing were calculated by 
geometrical considerations, assuming that material cost and fabrication cost scale proportionally with dimensions. 
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