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The After-Tax Marginal Cost and
B Index of the R&D Tax System in Japan

BN B oz

As of the 2024 fiscal year, Japan’s R&D (Research and Development) tax
credit amounted to 763.7 billion yen, which is equivalent to approximately
5% of corporate tax revenue, and the largest loss of tax revenue among the
special tax measures. Nevertheless, the R&D tax credit is still necessary
because there is a positive externality in firms’ R&D activities; even if re-
sults are produced, there is a public goods-like characteristic wherein they
are free-ridden. Thus, if left to the market mechanism, firms’ R&D activi-
ties will be underestimated. Information asymmetry, uncertainty, and the
need to secure funding for R&D activities may also arise. While it is possi-
ble to support R&D activities through subsidies or other policy measures,
the R&D tax credit has a lower application cost than subsidies requiring
advanced applications and post-event reporting of results, thus offering
greater benefits to firms. However, as this causes a significant loss in tax
revenue, there is a great deal of interest in the results of the R&D tax sys-
tem, which has led to many empirical analyses on this topic. Subsequently,
this study comprehensively surveys previous empirical analyses of Japan’s
R&D tax credit system and highlights the importance of analyzing the sys-
tem from the cost of capital perspective. I therefore present a model of firm
behavior that incorporates the R&D tax system, derives the cost of capital,
and theoretically examines the after-tax marginal cost of R&D and the B
index. Finally, the results obtained from estimating the after-tax marginal
cost and B index based on Japan’s R&D tax system demonstrate that Ja-

pan’s system favors small and medium-sized enterprises over large firms.

Toshiyuki Uemura

JEL : H25, H32
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Keywords : R&D tax system, after-tax marginal cost, B index
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BRI OB T b T, BN H O fiBLE O # 5| B/ i27(1 — b)

L1/ +p) Y FIFITH 256, Bl SHBIRAEH C13[1—[b+ (1 -b) Tt
{1/ +p NI TH %,

RE WS HOE A 5=0.9 O L &, FEISCHIZ 0.9 T, BRI 0.1
T e 5, IBABOBIHE v =0.2, EEMAFEH L=5 Thiud, BN
DI 0.2x0.9 = 0.18 T, BRI OHiBi#EIX 0.2x0.1x{1/5 + (1/5)/
(1+0.05) + (1/5)/(1+0.05)* + (1/5)/(1+0.05)° + (1/5)/(1+0.05)"} =0.0182 J7
MThz, LichoT, BBl EHEAEM C i3 (1-0.18—0.0182) = 0.8018
JiHTH %,

2 LIS R THEZE L 1bk 4 BRI B OB SHIRALEH C2 £ Lo,
Mgt & UCbo R Z TG L L, 0 EDDRT A= HINL 72 & & OfL
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I EBRABEANOEELZ R Lz (F]1 0 LK),

7o & Z U BABLOBE v 235 & EiFic i, BiE SBEAEH KT
%, L7edioT, Figl EBMALH CIIEABLOBE r OMAEETH 2 (0
C(1)/0t<0), DI LI, HWIEABOBE T ICHILL Twa ML, B
FEAPERRIC L 2 REDIREVE WA 5D, 2D L) RAEIEZ b Z2HIEAR
DEEPIRKEVRFETH L T LB FZ 208D H 5,

5. Bindex OERHIIEET

AEiTIE, WIEREEOBL SRBABM LD b, BFLWEERZ D
DB B index 12 D\ TRV IC B G %, B index |3 McFetridge and
Warda(1983) 237 L 72 #58EC b b L IEAE X OECD 23EBR Il 2 /7> T % 5

WE, HLEREPCCODPONEME TR 27 PEffoTws EL &
9, ZOWMEFE 7wy =7 b T iz, BRI O E 5] BN DR
(Discounted Present Value of R & D related Marginal Revenue) & R J#
I 73 22 i o B B AE Al ii DC (Discounted Present Value of R & D related
Marginal Cost) ZFHHIL 7z & &, HiZ 20T, BHEE2IRE LW 70Y o
7 F ORFUEEHE w550 TE 2, HAT 1 I3H4 D% 7Y 27 b %2
Hkd 5,

m =DR/DC (13)

M3Ichs kI, HEOWMAERE 7Y =7 b2, BREIGSHE r O
JFE TR Y =2 7 PSR % % 51F, FFZERIZE O RFIES R IE A T2
27 %, R3EE, BRAUPEEROEIIERE 7n Y 2 7 M5 FE L T 2
EWPHRNTH S, ZOMRFEIE>TORMEIZ, EZFTMAMETvY =7
PR NED, ZOHWTH B, ZOKE, NHETCEE L B SRR
M, EOWIRERFEBHI 2B | & BRI E M 28§ 2 »0iHz 5 2 Tl
N7 W7k 70y = 7 b OREREICBT 2 ERZ 5 2 T (ke

8 OECD(2016,2020), Palazzi(2011), Appelt, Galindo-Rueda and Cabral (2019), Cabral,
Appelt and Hanappi(2021), JthH - 1% (2023) % S,
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3 #EEFEIAOY Y & B index

B index
IRFUNIREE
>
™N
N
=
I B index>1.0
L
J B index=1.0
K B index<{1.0
UIREZRO
[l readatyh )
0 -
123 --- X ¥ 7 WRIOTx 5 b

% 2T, Bindex D& EY 35, bo L bHliZ% Bindex IZDLTD LI
wRENS Y,

C 1—Apop

1= 1= a4

B index =

b ok bl Bindex (X, BIcELZ L HFEBHFBIHIOEA 2 R b Prep DI
RERTH D, RO (1—1) 1k, ZORFEOWERKE 7wy =7 F D7
Oy 7 MK BRRNLRBE EHROESTEHTH 5,

9 OECD(2013) I X4uE, —i{L X7z Bindex DEFRIIUT DMWY TH 5.,
1—r[d€+(1—d)¢/)w{1+(6¢;m1)¢po}]

T—tld+ (1 —d)po}
22T, 0 FWIERIFEE T T B HERR, d=1 RBETFRE, d=0 ZRFTEEEZRT, YIERT
D BT HAOBOWH T A =5 ThH Y| <3 EHIROMBEE, O XEBIIRZE®RT 5, %
B. HAROWFEHFERHITIE, REREADHE 2 & VISR TO/EILRO 5Tk,

B index =
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M 7ay = 7 F Ao 7a Y = 7 P ORREIZ, HEE L TEY S
Np7d, BTt LRI Lo, BOISBRAEMNEI(1—1) &% %,
P& WEbT 7ay 27 bUAD 7Y = 7 F OFE EHoEEH (&
RE) kg U<, MHEpF 7 ey = 7 + oFiG EBIBRAEM (7)) 25, A%
WIC E DFLED D 2 D &) BAIERS R Z Bindex 13FL T3 0 £,
Ol EBAREAR R F vy 7 Db LTk, BiEl S5 RAEH I3 RANGRH I %
L %%7®, Bindex IZIRFUPGEEDIEETLH 5,

ZDEE, HAWERHFE 70y 2 7 FIRFUNASHE , 28 B index ML L7265 1F
(m;2Bindex)., ZDWZERAFKE 70 27 b i REMTRETH D, RIS
L, DB index RifiZe 5 IFHEMT R ETIF AV (n,<Bindex), M312h3
£ 912, Bindex=1 7 513, WHERZFEDRFUGR IR & 28 % E Mg\,
1225 Y ZTOWERFKE 7Y 27 FBFEMS NS, KIS B index>1 7% 5 (3,
Frokic, MHEMAKE e 273126 X ETL2EMBTE %R\, B
index<1 7% 61F, GHOXIIC, MAEMFAE 7Y =7 M3 126 Z £ THI
TE 5,

%%, Bindex ¥, 4 DMRZEICHBEHTE 228, ELVICHBEHTE S
WaTh s, Bigl EREHRENLEBERMCRIN 503, B index |3@EHAL
PHZ 570, EERLEICOMEZ 2, ZORTBERNICHIEHTE 21HETH
D, ToMi% OECD BEML T3, & 213, Bindex<l 753, Z
DENOMZEBHA B AN 25, 2R FEABOBUNE K> T3,

PUR i3, B o) L 72 Bio] SBIBHEM C D7 —Z (1) ~ (10) I2B W T,
Bindex; &2t L, Bz I\ THE 4 %, jld7 —ADIFATTH S,

H—lk, MRMFEE M HE RO B —A (1) TH 2, ZD7r—RAlZ
WHEOHE & LTizHE A2 025, Bindex D) E 2512 b CI3HEE 2 IEHEIC
%5,

Bindex; =1/(1 —1) (15)
HEABLOBE T =0.2 % 512 Bindex,=1/(1—0.2)=1.25 L %2 3, Z D4, 1.25
PLEolgsHn 2 bOMAERE 7ny = 7 P rEI NS,
10 Warda(2001) I2 X uZ, #RAMERSHEEZRTOIC, Bindex LA I NI E VI,
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USRS B SR IS (7 IR L3 —2 (2) TH B,
Bindex, =(1-1)/(1-1) =1 (16)
HEIXEEEEDOERIEIC X ZWMMEAN E %57 —A 3) TH B,

B index; = {1—‘511/%1”)} an

Z 2 C, FIFE r=0.05, EERMEHIE a=0.3 £ T4UL. Bindex; = 0.8286/
(1—0.2) = 1.0357 £ 75 %,
SRV [ E B PE D BRI X B E A & e B — R (4) TH B,

U—rﬁ??f1+ﬂ%] as)

WEMMAAE L=5 £ §4UE, Bindex, = 0.8182/(1—0.2)=1.0228 TH %,
BT IR RAIPERR D 7 — 2 (5) TH %,

B index, =

B indexs = 7{1 _;(_1:_ 2 (19)

FRERRSE k=0.1 £ §2UX, Bindex; = (1—0.22)/(1—0.2)=0.975 £ % %,
FoNE, B & M O WHER T O MBIy 2 M O S S HERTE S
r—2A(6) TH 5%,
[1-7{1-1/Q+m)]]

1—-1

B indexy, =

(20)

Bl kUL, Bindexs = 0.99/(1—0.2)=1.2375 L & %,
FhixEE m EROMTEHEE O DM Z R TE 27— A (7) TH
%,

[1-7{1 =YY" 1 +7r)™/m}]
1-1 ’ @1
W 3HERM (m=3) D¥é. Bindex; = 0.8699/(1—0.2)=1.0874 £ 72 3%,

BT HAE 2B 7 — X (8) TH %,

B index; =

{1—-t—c}
1_

BUERPERRE c=0.1 £ § UL, Bindexs =0.7/(1—0.2)= 0.875 £ 7 %,

B indexg = (22)
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EIUIFEEN R HIEBAREARR + v 7 2 MR T 2 72012, ZEBAFE DRI
Ry OBVEEYER R RO B — A (9) TH B,

[1={t+ @ +m)c}]
1-7 @3

Bl <lx. Bindex, =0.697/(1—0.2)= 0.8713 L & %,
BHRr—2 Q) L7 —2 Q) DEAETH B —Z (10) TH 5,

B indexg =

[1—z[b+ (1 -b)XE3{1/(1 + p)}]
1—-7

FHIL I OHEA 5=0.9 D & %, Bindex,, =0.8018/(1—0.2)=1.0002 & %2 %,

£ 1ITE, Bex RATRBFBUH O b £ TD B index &, HHIFE L TR 7
A =ML & ED Bindex DEIEZZ R LT3 (F1DFE),

%8, OECD i3 1 226 Bindex %72 L5\ (1—Bindex) % "WIZEBA%ERL
T O REERAIAIB ) (Implied Marginal R&D Tax Subsidy Rates) & L Titt
LTwz ' M3 ickiud, Bindex<l @& ZDRFRIGESREHR E DZE G D
LE, ZORER LIPS ZETOMERE 70 =7 P 2HEMT 5, 2 DR,
VAT JLGK 28 TR 7 #illi, &7 2, 2D, WIRRHARLR O B2 H
WiEIE, BUNSEORE, Z2OMEIHT 200 OREEZRT,

B indexyy = (24)

6. BEROHRRAFAHTIDOHS|ZRRFREMAE B index DL
202344 1 HA 5 2026 4¢3 A 31 H % TITBIMA T 2 S54RI 3
N2 HARDWUERIZERHNC X, RPN A A AE 22— B & 2 F DL A3
b BHFENFESE B IR A — 74 ) R—s 2 VIS 2 2, HA
& 1REMPTof/MESEIE, —BRELE D DR OPEERE & 7 2 NS R i B
LBl 2@ T E 5, Aficld, —MEOUIFEFEBLH & PSR T A
AR O A Z B L Db, HARDOWERFEBLH OB Z HRAEN C

11 OECD(2016,2020), Palazzi(2011), Appelt, Galindo-Rueda and Cabral (2019), Cabral,
Appelt and Hanappi(2021), ithH - b1 (2023) % 2,

12 HADWIZERZEBLH O I L2 13, WEBCRHIGE (2002), M (2008), KP4 - K H
(2009). Mg - 75 (2013) 22,
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& Bindex #HEGTT %,

6.1. K% - —iREDBS

Flo, FICRMEEISEH X 02 BB O IR B F BT O PEBRE cpaper 134
B EABAATZE B & p & OGRS & B & 7 1B U TS 5, SR BRATT
el Ed, WFZEPHFEBEHI O % 52\ 2 HHEAE PR O R 3 SEDANICPIIA L
T AR P O BRI 02 O V4 C b B LiBRITZE 2 E & 241 o iR 7n 2
Ey DZEAC(E, — E) %, WGERBIIEE CTRFELZboThH 2, 22 Tt=011
LHTh B,

_E - (QE5E)/3 _E —E
T T QL,E)/3 | E (25)

—Ji. BRI AL, R 4 FER O LS Y O Y IS 3 4o
ABRE7EEE B, 0BG TH 5,

=

_ B _E
v/ ¥
RAEDEERH L aree1E. FRlD & H ICEBITE 3,

y= (26)

max{0.115 + (0.12 —p) x 0.25,  0.01} if p<0.12 (27)

min{0.115 + (p — 0.12) x 0.375, 0.14} if p>0.12
CLARGE = L
0.085 ifE=0

2 RIS AD 3 12% 2B 2 2 56, PERRIZ 11.5% 25
KD 14% % CTHEE 0.375 TELT %, WIGABRITIEE #4203 12% LT 08
G PERREIERND 1% 56 11.5% F THE 0.25 TE(LT %, L HEFE
DEE F 1 Z GRS E 23 v D84, PRI 8.5% TH 5.,
KRARZEDBUEVER Jparee 13 BEABEE T, D 25% 03¢ER LIRTH %,
Jrarce = max(cjargrEo, 025 X Tp) (28)

DLEDSERICH 2 25, PR & PbR IR REEHNEDI D %, RFEOFERDE
REHANEGYD 10% ZIBZ 5856, KEEOLSHHEC sree ot LT, LS
B e UCOYERRE cpuper ZHHITE %, AOPEREIZ 14%TH 5.

Coarce = Min{Ciapes + 7 —0.1) x 0.5, 0.14} if y>0.1 (29)
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Thbb, RETREEEGH 10% 2B A 289D 50% 2 PeaRicEcs 5,
Fo, PERERICOWTS EREEHE L LT, 2 208k ERSHD 5T
W2, —DOHDOPERR ERE Y arce AT D X 5 1Ck 5,

0.25 if —0.04>p> 004 (30)

min{0.25 + 0.625 x (p — 0.04), 0.3} if p>0.04
VLarce =
max{0.25 + 0625 x (p + 0.04),0.2} if p <—0.04

3 DO WRGRERTT R EH A D 23 4% 72 & (X PERR BRI 25% 2 5 1ok 30%
ECME 0.625 TEALT %, HIMGERIIZEE I A0S —4% 5> 6 4% 7 & 13 PEkR
FEREIE 25% TH 5, BRI EE 4D —4% KW e 5 135/ 20% 56
25% % T E 0.625 TEALT 5, O HDPER EBEViarce (FA T D X 912
%5,

Viarge = 0.25 + min{(y — 0.1) x 2, 0.1} 31D
BRI BB A D 10% %R Z 257D 2 5% LR 10% £ TEfx LRI
52 EMTED, PLED 2 00 LIREKED ) B KE VIO 2 PEkR I
WKy L2 2,

Yiarce = Max(PLaree: Viarce) (32)
L72hs5 T, KT 35% DSl BIR & 72 % 19,
Pk b, LIz 558 L B Joares BRDO SN B,

Jrarce = max(cparerEo, YiarceTo) (33)

6.2. RS - RUNERRTEER(EREIOBE

B, RGNS R LB 2 T T & 28, ik
R FHEAIT & v, N SEERT R IR AL BLH IS 36 1 2 /RS D PERRK
Coums 13 PRLD X ) ITh B,

P {min{O.llS +(-012)%x0375 017} if p>0.12
SMES = 10.12 if p<0.12

PERRRIZ /N D 12% D S KD 17% ¥ T Z 0.375 TZ1LT 5,
FR/NZE D BIEEEES Jsums 13, FEABEE T, D 25% 232805 LIRTH 5,

13 BOL 10 SN DRV F v —RFEXIEABHHD 40% 25 ERE %5,

(34)
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Jsmes = max(csygsEo, 0.25 X Tp) (35)

DLEDFEHITIE S 205, hAMEEOSE D PEBRE & Flx LR LR
B3 5, RFEOMBMIELEEAEY D 10% 2 2 256, P/ PEIRER
Csmps VR L T, RIEEHEE L L COMERTE coups ZWHTE 5, RRDPERE
317%ThH 5%,

Csmps = min{ciygs + Cames X (7 —0.1) X 0.5, 0.17} if y>0.1 (36)

Ere, PERR BRI LTS RREHTE L LT, 2 DD HEkR ERAWD 5T
w5, —~OHOPER ERE Vsmes AT X H 12k 2,

o {0.35 if p>0.094
Ysmes = 10,25 if p<0.09

ORI E LA D 23 9.4%i8 72 & 1TV EIRKIZR A 36% & 7 5,
ZOHOPERR FIRE Vsyps IZITO X 9 1% %,

(37

Vomps = 025+ min{(7 —0.1) x 2, 01}  (38)

RERFZE LB A D 10% %A 23D 2 f5% LR 10% £ TR LRSI A
52 MTES, U ED2 DD ERFED ) 6 KEWIDNRMN PR
fREy &2,
Ysmes = max(Psues, Vsmes) (39
L7edso T, KT 36% H3pepi B & 7222 1,
PlEX D LREeiiEz I8 L 7 BEEPERR Joums 03RO 515,

Jsmps = max(csyesEo, YsmesTo) (40)

6.3. B index D#tEt

HARDWIEBIZERIH 2 3 LKA 20T, FOIEABELZAHL TV 3B K
3 & MBS R BT (Tapas=Crance Eo» Jsups=Csups Bo) & LT, — A OWF
JEBHFEBLH] & /SRR L BLH % W L 25 A oBs | SHIBREH C L B
index ZHEGHT 5, HEHIH 7> THARDBABEK 187 X =813, KRB
2024 FPE D@L NS T 2 FEABIHE 23.2% ., BEARSE 1 LT o h/hix3

14 =74 R— a VHRNZHEABHD 45% 23 LR E 72 5,
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I I AR 23.2% 1M Z T, 4E 800 J7FILL T O FBLAT I 5§ 2 BB R
15% % v 5,

F—IC REFEITO VT, PR cppep 13N 1% 5K 14% TH 5, IR
W7 1 A ORTSERTEE I U T, BB Agep 1355/ T (0.232+0.01) =
0.242 JiM» 5 KT (0.232+0.14)= 0.372 FHTH %, Bl HIBAER C
/T (1-0.372) = 0.628 i M2 5 i KT (1-0.242) = 0.758 i1 T&H
%, L7535 T, Bindexppe 13 H%/NT 0.628/(1—0.232) = 0.8177, AT
0.758/(1—0.232) = 0.9869 & 7% %, F7-. WHZEPIFEHLHI O BEERNHE (1
—B indexppep) E. BT (1—0.81177) = 0.0131, AT (1—0.9869)
=0.1823TH 3 ",

BT HUNMEZEIZ O W T, PEEREK cqps 1EIRD 12% D 5 IR 1T% TH 2,
BREUN 7 1 T OWIZERIFEE IS LT, HiBisH Apep ZEABIR DG & 13T/
T (0.232+0.12) = 0.242 J7 M2 5 5 KT (0.232+0.17)= 0.402 J5H, BRI%HL
KO (0.15+0.12) = 0.27 J 2 5 AT (0.15+0.17)= 0.32 i TH
2, BiUl EHEREN C I3/ T (1—0.402) = 0.598 HM» 5 AT (1—
0.242) = 0.758 T TH %5, L7ho> T, HAFKDEAGD B indexsyzs 13k
/T 0.598/(1—0.232) = 0.7786 7> & AT 0.758/(1—0.232) = 0.9870, %
WBE DA D B indexgyps 137/ T 0.598/(1—0.15) = 0.7035 »* 5 |x KT
0.758/(1—0.15) = 0.8918 &7 3, 7-. WFEPHIFBLH O REEROHIBIE (1—
B indexgyys) 13 5%/ (1—0.9870) = 0.013, AT (1—0.7035) = 0.2965
TH5,

Tabt, HROWEMARENL, KREFE LD S PABEICFROIEELZ £ -
TWBIEWNgN%, Bindex 1) 2 LT, A vy T4 7O@E»S, £
OREFIECOH, MPFL L TL 23002 BuaNIciiiEtE 3,

15 OECD 7 = 7 % A I R&D tax incentives in Japan (https://stip-pp.oecd.org/innotax/
countries/Japan) 2%, HA®D 2023 4D KAFE DO WL FBLH O BT EA R AR (1
— Bindex) DHEFMELREINTE D, RNTO0.01, KATO0.17 £ %> T 5, Khioit
e BBORAGHT 2,
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7. &IV

Ak, BHAROWZEBFABHLY, MBRHIHED 7% 2> TIRADOBUN R 2 % 4
CTEYH., 20 THIIEFERHBSOLIE L DI, BEOTIFFIEEICIZIED
NEBMEDSD % 7=, I 5 EilNc2 5 2 L, 2 LT, HHRDOIERFRNE,
AMEFEWR ED D 5 2 L 2R L 7o, BEOVIZEHITEII~DIR X, Milhs
THECEMN NG TEECIEH 208, 74 74 7 OWHOfEHP, FHiHGE e
B D B DA TR A8 & D bZEHABHI OB ABEZEC, &~
EHII 2 ) v PR E W,

L LAaH s, KEABUNG AZAT T2, HFERIFBIHIC X 2R
FIBALDEE D . HL OFEAMBEMINTELI L6, AfETid, H
ROWEEBHFE LR O FAE T D SATIIR 2 MR — <A L, 2D kT,
eI BiH 2 EAR a 2 b OBUIH» 5 00T 2 Tk BEEMEZ IR L 7,

ARk, WHEBFEBLH 2 HAAA R RETEE T V2R L THERI R M %
B L, W OBLE] S BIBREN & B index % PRI L7z, B
12, HEROWIEHAR Z b & I8y EBIRALEH & B index 2 #5172, B
index Zfli9) 2 LT, A vy T4 70BN, EOBRETFIE LDh, s
HH LT 3002 HRNICHETE 2, HAROWHARMIAERHIZ, REHELD
HHNMEEICFECHEZ L > Twb 2 LD 5,
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