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Figure S1. (a) Low- and high-magnification SEM images of the ST conductor without PEDOT:PSS. (b) SEM image of the ST conductor coated with PEDOT:PSS. (c) EDS mapping of the ST conductor coated with PEDOT:PSS, demonstrating the homogeneous distribution of PEDOT:PSS on the whole film.
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[bookmark: _GoBack]Figure S2. (a) Photographs of powered LEDs integrated with the elastic conductor with different tensile strains from 0% to 100%, the elastic conductor is indicated by red dash line (blue scale bar: 5 mm, top photos were taken in dark ambient, bottom photos were taken in light ambient). (b) The change in luminance of one blue LED with different tensile strains from 0% to 100%.
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Figure S3. CV curves of the WO3 coated ST electrode at various scan rates in 0.5 M H2SO4-PVA gel electrolyte. 
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Figure S4. (a, b) The cross-section SEM images of WO3-printed PEDOT:PSS/AgNW/PDMS electrode with about 400 nm thick WO3 layer inkjet-printed on PEDOT:PSS/AgNW with different thickness of: a) 680 nm and b) 1200 nm. (c) The CV curves of 400 nm WO3 on PEDOT:PSS/AgNW/PDMS conductors with thickness of 530 nm, 680 and 1200 nm, respectively.
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[bookmark: OLE_LINK3]Figure S5. Normalized areal capacity of the WO3 coated ST electrode as a function of tensile strains.

Table S1. Various parameters of the WO3 coated ST electrode at different strain states.
	Strain (%)
	Optical modulation at 633 nm (%)
	[bookmark: OLE_LINK208][bookmark: OLE_LINK209]tb(s)
	tc(s)
	Colouration efficiency
(cm2 C−1)

	0
	40.0
	5.1
	4.1
	75.5

	20
	31.9
	4.9
	8.3
	45.6

	50
	27.9
	7.1
	13
	36.2

	Recover
	36.0
	6.3
	13.5
	57.1
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure S6. The potential square-wave of the WO3 coated ST electrode between -0.7 and 0.05 V.
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Figure S7. Current response of the WO3 coated ST electrode when switching potential between −0.7 V and 0.05 V at (a) 0% strain, (b) 20% strain, (c) 50% strain, (d) relaxed state after releasing the sample from 50% strain.
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Figure S8. (a) Transmittance spectra of WO3 coated ST electrode in the colored and bleached states at 70% and 80% tensile strains. (b) In-situ transmittance response of WO3 coated ST electrode measured at 633 nm at 70% and 80% tensile strains.
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[bookmark: OLE_LINK188][bookmark: OLE_LINK189]Figure S9. Photographs of the WO3 coated ST electrode in bleached and colored states at different strain states (scale bar: 5 mm).
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[bookmark: OLE_LINK268][bookmark: OLE_LINK269]Figure S10. Optical density variation with respect to the charge density at 633 nm at (a) 0% strain, (b) 20% strain, (c) 50% strain, (d) relaxed state after releasing the sample from 50% strain.
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Figure S11. Nyquist plots of the WO3 coated ST electrode under different strain states (0%, 10%, 20%, 30%, 40% and 50%).
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Figure S12. Cycle stability of the WO3 coated ST electrode at 0% strain state.
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Figure S13. Cycle stability of the WO3 coated ST electrode at relaxed state after releasing the sample from 50% strain.
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Figure S14. The mechanical stability of the WO3 coated ST electrode in the bleached and colored state under repeated stretch/recover cycles between 0% and 50% strain.


[image: C:\Users\psb\Downloads\bending cycles for electrodes-1.jpg]
Figure S15. The resistance changes of ST electrode after inkjet printing of the WO3 (top inset shows the measurement method for the ST electrode resistance; bottom insets show the corresponding compressive and tensile bending modes, respectively.)
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Figure S16. (a) SEM image, (b) CV curves, (c) Charge-discharge profiles and (d) Specific and areal capacitance of PANI coated MWNT stretchable electrodes.
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Figure S17. The electrochromic performance of the device composed of WO3/PEDOT:PSS/ AgNW and PANI/MWNT electrodes as the anode and cathode, respectively. (a) The transmittance spectra in the bleached and colored state. (b) In-situ transmittance response measured at 633 nm. (c) Current response of the device. (d) Optical density variation with respect to the charge density at 633 nm.

Table S2. Transmittance, areal capacity, energy density and power density of various ST energy storage devices.
	Material
	%Ta)
	Stretch
ability
	Areal capacity 
(μAh cm−2)
	Emax
 (μWh cm−2)
	Pmax
 (mW cm−2)
	Ref.

	CNT film/PDMS
	75
	120%
	0.021
	Not given
	Not given
	S1

	Graphene/PDMS
	48-57
	40%
	0.0013
	Not given
	Not given
	S2

	Graphene/PDMS
	72.9
	40%
	0.0012
	0.00027
	Not given
	S3

	Graphene paper/PDMS
	46.5
	38%
	0.92 at 0.02 mA cm−2
0.43 at 0.4 mA cm−2
	0.458
	0.20
	S4

	Au NW/PDMS
	79
	30%
	0.013
	Not given
	Not given
	S5

	Ag-Au NW/PDMS
	Not
givenb
	60%
	0.047
	Not given
	Not given
	S6

	Ag-Au-PPy NW/PDMS
	65
	50%
	0.13
	Not given
	Not given
	S7

	Ag-Ni NW/PUA
//Ag-Fe NW/PUA
	50
	35%
	0.70 at 0.05 mA cm−2
	0.525
	0.4
	S8

	WO3/PEDOT/AgNW/PDMS
//PANI/CNT/PDMS
	52
	50%
	0.83 at 0.6 mA cm−2
	0.61
	0.83
	This work


a) Transmittance (%) at 550 nm; b) Not given, but transparent; Emax: maximum energy density, Pmax: maximum power density
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Figure S18. (a) Charge-discharge curves of the full cell cycled 10 times at alternative relaxed (0%) and stretched (50%) state. (b) Charge-discharge curves of the full cell over 500 cycles.
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Figure S19. The mechanical stability of the full cell under repeated bending tests.
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Figure S20. The of the electrochromic energy storage device composed of WO3/PEDOT:PSS/ AgNW and PANI/MWNT electrodes as an anode and cathode, respectively. The areal energy and power density of the devices are compared with other stretchable transparent energy storage devices.
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