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Supplementary Figures

Supplementary Fig. 1 | Technology classification of the final full sample.

Technologies are classified by degree of design complexity and need for customization, following Malhotra
and Schmidt. Colors indicate the three technology types. The plot covers the final full sample used in this
study, including both global and national /regional technology-region series. The notation “(n=)" in each cell
denotes the number of unique technologies assigned to that category. The number in parentheses following a
technology name is shown only when that technology is represented by multiple regional series and indicates
the number of regions represented.
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Supplementary Fig. 2 | Breakpoint detection results (h = 3/n).
Individual technology-region trajectories with detected learning rate breakpoints and cost reduction rate
breakpoints, using a minimum segment size of h = 3/n. Shaded bands indicate technology growth phases.
Only series with at least one detected breakpoint are included in the overview.
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Supplementary Fig. 3 | Breakpoint detection results (h = 5/n).

Individual technology-region trajectories with detected learning rate breakpoints and cost reduction rate
breakpoints, using a minimum segment size of h = 5/n. Shaded bands indicate technology growth phases.
Only series with at least one detected breakpoint are included in the overview.

Jrp—— Blomass Power (sweden) CCOT_Power (Glaba) s (aba oA @iben
R P S - T ol R N . \ S pom
\ | : 178 £ \ | os | (o Il Sl w 1 g 2 1
£ H \'s f \ - ] H i :
% 2 S H g W - ¢ 1A § l"’{ H H I}
] g \ : g 1 %y 2 VAREI | : H £
H LT bl g i 14§ 1 oal & b & g
{ : - 8 o™ IR £ g
- - ke w10 ) by ids
- P 2 C s iy
£« T g g A 2 “ 1
: : : i g i ML : I
i; » £ oo § =; H 1 . i g, 1 $
3 w000 * w 0 | -\ 2 g .
g : RS i i v I
200l M ko 8 [T s 1ibs
Yo 1 ’
1o T s PR -
™ S0 TN S 1 é
§ ™ H H H 03 8 o . H H 2
g & g g [REER SUSR N ¢ g s
o o e g 1 .. g
1 2dn N 2dn ? h
i Tow B RS-
g z z 1*“" z z I | z kS z z 20 4 N
& g ] R g e B LRI § > § 2o -
HE H H I g o H Tt 3 A N H A
i i i 1A g | \# P e B R =
g ) Al I e N VRN
: b ade | . e s 1 b b
. i " w0 “zhos 2oty L 4 o e
H g ! H 1%, 1L H H H H
i L § [T g § § 2o §
1 : 1 [T
Y90 iy vchs acobot 20l o 1ah 2dhs 200d iz ey ahe
oo g aba o0 w  me  me o o a0 e o wn w0 we aw
You Yo Yo
g o, gt P
s e :f ?m-|: o - SIS Vo
B oo AW H - I ik £ o 3 5 o | ;
g W g g M 8 g Tor 3., Game & ey £
Foo (I S | o [ O | g ) § § 1 i
| \ . [Tk (I V4 154 I | o
o v b 2ian s e A bin 1S
oo Y (i) Soar Y (ehinn)
oeq T 20fd” \‘?’ P g0ddl” § . f P . P T o .\ 20187
. L al s S 1 TN i som wo /N | "
: 1o / . \ .
B SAL G H P, 1§, ] H - . T H 3
g A0 N R S SR L. H : i ! : :
1 LN SO T N E (IR | ] & ! \ B &
I 1 \s [ 1. % | : o wo 1 S A
BTN whs 1 e S o e *
Soar PV (Gomany) Sotr PV laban Pn— Solr PV et Solr PV apan) Soar Y Rl o Koren soar Y (spai)
0 e 28 oy T e oz et e o oo & 212" r—
3000 Q] b 1 \ : 1 o0\ } N0 W
F \.\I : B\ = g o l\. Faw NI F N E H g w0 oy
g N\ 2 g I g \ g 1 g [ & 1
H o B oA o i N\, i e ™ L I
- A AN N 1 eeal. i \ NP 1 b N 1
e 1 . F et b . b - he )
Tansstor Gl Wing_Turina Denmary Wt Turine_2 Gormany)
: om0 gl it - T : ™ so0 . T . . e, ok . ;‘}TT 1| T*’l‘«
N o : \
H H /i s A S 3 3 4 H ot o1
g 8w i ° é_m, § 1o i I\ LI g ' § b Al )
§ | o S £ 2 1™ aee 3 H I
w /1 , N I
e ) ) an s 1o as - ke, ha 1ohs ks
o Yo Yo o RO
o (€AY nucene cH) e (08) nucer (08) e () nucen Unitd Stte)
oo o 1068l1e74 205 1 soos T remt e e ssesTieer sose'( dner g 0 ree T
i 1 i A TR ,'f | LU | 2l -
) i o . “ \ 1ol A
L™ 2 1 2 - 3,000 = ol
2000 . 1000 2000 .‘J""Z
U 27 1ot e

Cost (19705 e
Instabed rce (20105W)
-
Instabod prce (20108W)
»
o
Pt
Ll
,
't
4

1 " ) 26 2dbe.
020 0 w0 105 1060 1070 w2 a0 wos ;o 200 2 a0e 08 200 00
Yoar Yo Yoar

Tochnology Phase | Fomaive | Acceleation | Stable  Breakpoint Type | Learing Rate Broakooins | Gost Reduction Broakpoins



Supplementary Fig. 4 | Distances between breakpoints and technology growth phase transitions (h = 5/n).
Distance from each observed breakpoint to the nearest deployment phase transition for learning rates (a, b)
and cost-reduction rates (¢, d) in the global and national samples, across technology Types 1-3. Dark black
line indicates median, diamonds indicate means, box indicates IQR. Violins show kernel density estimates of
the empirical distance distributions for each technology type. Dashed blue lines mark the mean distance for
the randomly simulated nulls (Methods). The Kolmogorov-Smirnov (KS) test compares the distributions of
empirical observations and random simulations (" p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001). Breakpoints
use a minimum segment width of h = 5/n (= 5 data points per segment).
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Supplementary Fig. 5 | Learning rates, cost reduction rates, and deployment year-on-year growth rates over the
phases of technology growth with full range.

Learning rates (a, b), cost-reduction rates (c, d), and year-on-year deployment growth rates (e, f), for the global
(a, ¢, e) and national (b, d, f) samples. Distributions are grouped by formative (red), accelerating growth (blue),
and steady growth phases (purple), with overall, pooled distributions included for reference. Right-sided half-
violins show kernel density estimates of the distributions for each growth phase. Pairwise comparisons
between development-phase distributions were made using two-sample Kolmogorov-Smirnov tests (' p < 0.1,
*p<0.05,*p<0.01,**p<0.001).
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Supplementary Fig. 6 | Bootstrap confidence intervals for phase medians.

Point-range plots show phase-level median learning rate, cost reduction rate and deployment growth rate for
the global and national samples. Error bars show 95% confidence intervals from a technology-level clustered
bootstrap with 10,000 iterations.
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Supplementary Tables

Supplementary Table 1 | Descriptions and sources for technology data
Provided in the attachment csv file.

Supplementary Table 2 | Within-technology paired comparisons of learning and cost reduction rates.

Increase in LR from Increase in LR from Increase in CRR Increase in CRR
Sample formative to accelerating to from formative to from accelerating
accelerating steady growth accelerating to steady growth
Full 71% (35/49) 59% (10/17) 49% (25/51) 32% (6/19)
Global 82% (14/17) 100% (2/2) 53% (9/17) 100% (2/2)
National 66% (21/32) 53% (8/15) 47% (16/34) 24% (4/17)




