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Supplementary Figures
To explore the observed mismatch between the short circuit current extracted from JV measurements, [
and the integrated external quantum efficiency, J,,ror, the quotient of the two curtents, Ju1/ [ zor, have
been compared with several different parameters in the following figures. Data is plotted both as
scatterplots and as box diagrams. In all the box diagrams, the end of the boxes represents the 25 and the
75 percentiles. The whiskers outside the boxes are placed at an interquartile range of 1.5, which means that
for a normal distributed data set, 99.3 % of all points should be within that range.

In fig. S.1. Juyi”/ Jseor is compared to cell efficiency. For the worst cells, i.e. PCE < 5 %, the data scatters
widely, but for better cells the only observed change is a decrease in the spread of the Juj17/ [, zor values
with increased PCE.
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Figure S.1. Impact of PCE. (Left) Jscav/Jsc.eqe against PCE for all cells in the Perovskite Database where data for

all three parameters are available. (Right). Boxplot of Jsc.ov/Jsc.eqe with respect to cell efficiency. The bin size is
0.5 %.
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In fig. S.2, Juyi/ Jwbor is compated to the open circuit voltage, 17, For low values, i.e. below 0.5 V, there is
a large spread in the data. That is probably a result of few data points and the multitude of things that can
be wrong for such pootly performing devices. For higher 17, the average Juj17/ [srgr is faitly stable around
1.04.

In fig S.3., the J1/ Jwror is compared to the fill factor. By excluding lowest values of the FIF where data
is scarce and cells are hardly working, and the highest numbers, which due to physical constraint can be
assumed to be erroneous data points, there is not much of a trend with respect to the
average w1/ J«por values. The spread of the [ij17/]s.zor does, however, decrease somewhat with increased

FF.
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Figure S.2. Impact of Voc. (Left) Jscav/Jsc EQE against open circuit voltage, Vo, for all cells in the Perovskite Database
where data for all three parameters are available. (Right) Boxplot of Jscav/Jsc.eQe With respect to Voc. The bin size
is0.1V.
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Figure S.3. Impact of FF. (Left) Jscav/Jsc.eqe against the fill factor, FF, for all cells in the Perovskite Database where
data for all three parameters are available. (Right) Boxplot of Jscav/Jsc.eqe With respect to the FF. The bin size is
0.05.



In fig. S.4., the Jij1/ ] EoE is plotted against i1~ The same average [ij17/ ]s.zor values around 1.04 are seen
except for the lowest and the very highest values of [y~ For low ] 1, data is scarce and devices are hardly
working. For the highest reported o1, data is also scarce and those values are reasonable ones with the
highest probability of being erroneously high.

In fig. S.5., the [/ Jisror is compated to the hysteresis index, H. There are several ways to quantify the
hysteresis in JV-measurements. Here we have used the definition from the Perovskite Database Project?
which defines H, according to eq. S.1 where rrefers to the reversed scan direction (i.e. I, to 0), and frefers
to the forward scan direction (ie. 0 to17). We see the same general behaviour with
average [.j1/ s zor values around 1.04 independent of H. Thatis except for strongly hysteric cells (H > 0.5)
where the scatter in data is larger and the statistics less certain.
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Figure S.4. Impact of Jsc (Left) Jsc,av/Jsc Eqe against Jscav for all cells in the Perovskite Database where data for all
three parameters are available. (Right). Boxplot of Jsc.av/JscEQe with respect to Jsc.av. The bin size is 1 mA/cm?2.
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Figure S.5. Impact of Hysteresis. (Left) Jsc,ov/JsceQe against the hysteresis index, H, defined in the text. (Right).
Boxplot of Jsc,av/JsceQe With respect to H. The bin size is 0.05.
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In fig. S.6, [/ ]sEoE is compared to the publication date. If the current mismatch would be a result of
measurement or calibration errors, one would expect those to decrease with time as groups improve on
their artesian handicraft and their experimental protocols, as knowledge spreads through the community,
and as more rigorous measurement protocols are followed. The data in the figure demonstrate that this
effect has been stable for almost a decade.

In fig S.7. Juyi/ JwioE is plotted as a function of perovskite band gap. The band gap does not seem to
have much of an impact either, at least for band gap ranges where there is sufficient data for reliable statistics.
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Figure S.6. Impact of publication date. (Left) Jscav/Jsc eqe against the publication date. (Right) Boxplot of Jsc,av/Jsc.eQe
with respect to the publication date. The bin size is six months.
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Figure S.7. Impact of perovskite band gap (Left) Jsc.av/JsceqQe against the perovskite band gap. (Right) Boxplot of
Jsc,avlJsc EQE With respect to the perovskite band gap. The bin size is 0.1 eV.



In fig. S.8 a boxplot of J.ji7/J«rgris given for the most commonly used hole transport layers. In Fig. S. 9.
The corresponding plot is given for the most common electron transport layers. The same average values
fot [/ JssEor are observed for all common hole and electron transport layers. That is also true for both
nip and pin device architectures (fig. S.10). Only for stack layers with few reported cells a larger spread in
values is observed. That is statistically expected, but even there the average [uj17/ [s,zor values are positive.

In fig. S.11, the boxplot for J.ji/Jwroris given for 16 of the most common perovskite families, Ze., a
specific combination of A, B, and C-site ions. Approximately the same average [,.ji/[«ror is seen for all
common perovskite compositions. The compositions could be further divided based on the relative fraction
between for example the different .4-site ions when there is more than one, but the similarity in behaviour
with respect to the [i17/ Js.zor values does not merit such a subdivision.

In fig. S.12, the boxplot fot [uj1-/Jror is given for the most common perovskite deposition procedures.
This is where we have found the largest spread in the data, but also here a deviation from an
average w1/ Jwpoe of around 1.04 is only seen in cases where the data points are rather few.
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Figure S.8. Impact of the hole transport layer, HTL. Boxplot of Jsc.av/Jsc eqQe With respect to the most commonly used
HTL.
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Figure S.9. Impact of the electron transport layer, HTL. Boxplot of Jsc,av/JsceQe With respect to the most commonly
used ETL.
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Figure S.10. Impact of the device architecture. Boxplot of Jsc,av/Jsc Qe comparing cells with the nip (i.e. normal) and
the pin (i.e. inverted) architecture.
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Figure S.11. Impact of the perovskite composition. Boxplot of Jsc.av/Jsc eQe With respect to the most commonly used
families of perovskite compositions.
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Figure S.12. Impact of the perovskite deposition method. Boxplot of Jsc,av/Jsc.eqe with respect to the most commonly
used perovskite deposition procedures
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In fig. .13, the stabilised efficiency PCE, is compared to the efficiency extracted from JV data, PCEjr-
The stabilised efficiency, ideally measured under maximum power point tracking, is a steady state
measurement under operational conditions and thus considered as a better measure of the true efficiency
of a cell than what a dynamic JV-scan can provide. Not surprisingly, the PCE . is lower than PCEj. In the
right figure the distribution of PCEj-/ PCE . is given where it is seen that the median value of the quotient
is 1.024. This discrepancy is in the same direction but smaller than the average discrepancy between the
Jsji- and the [, ror which was found to be 1.050.

Efficiency and short circuit current is not the same thing but as there is a discrepancy between data from
JV-measurements and data from both EQE and stabilised efficiency measurements it is interesting to
compate the two discrepancies. In fig. S.14 the two discrepancies, i.e. PCEj1-/PCE . and Juji/ JwpoE ate
compared. The median value of the quotient between those two quotients are 1.016 indicating that they co-
vary. The EQE and the stabilised efficiency may thus be a better pair of measurements to use for checking
for consistency than any of those together with JV-measurements.
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Figure S.13. (Left) Cell efficiency from JV-measurements, PCEav, against Stabilised efficiencies, PCEstab, for all

3367 devices found in the Perovskite Database where both values are reported. The black diagonal line represents
PCE.uv, = PCEstab, (right) Distribution of PCEsv/PCEstab, for the entire dataset. The bin size is set to 0.004.
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Figure S.14. (Left) PCEJv/PCEstan Vs JscavlJsceqe for all 1706 datapoints that have all four values reported. in the
Perovskite Database. (right) Distribution of (Jsc,av/Jsc.eqe)/( PCEw/PCEstab ) for the entire dataset. The bin size is
set to 0.004.

~7~



Jsc, EQE VS Jsc, v 3.0
27 o
24
& 21 2.0
9]
NET: “
< c
£ 15 315
$12 ©
o 1.0
‘-l—‘
6 05
3
0 0.
0 3 6 9 1215 18 21 24 27 B8 09 10 11 12 13
Jse, v [MAfcm?] Jse,vllsc, EOE

Figure S.15. A version of figure 1 in the main manuscript but which only is using externally certified data.



