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MAH ) FR L TWAWEHESMIHEE A TK 2o 525, 204 1HEIC>X K%
13T OMATHDT, THVIROFIZLY) KMEHPEH TR LLDTH S,

5. GNH OFt& i
BIZIEHHMIFIT, £ > T Ea— L7z AD 4 A7zl LT, ZOHIEO GNH #5158 3 5 &
T 5o GNHD 9 ODHEHEIZOWT (EBIISTOHEBIZOWTHEL TWAD T 2 TIEEEIZ
TEHDIZoDE L) BWBan, 4 AORIED., BREOHMEIZEX»Z T, kDL
GATHICRENTET 5, (1751(1)

g2 = B B ®H OE O K
1 2 3 4 5 6 7 8 9
1% H O ANOFEEE O IRIEAE 1 3 30 4 3 4 3 1 2
2 ” 1 2 3 3 3 10 2 2 2 |(1)
3 ” 1 2 24 3 3 5 2 2 1
4 ” 1 3 3 4 3 10 2 2 2

DI, HAEBEIIOVTORRES Y b+ 7 (REDRFHE) OEZFD L, flzIX, 92
DEFIZOWT, ROMEEFTRED v M 7HEEERLIZLET S,

wow o ow o % o9 oy o ¥
1 2 3 4 5 6 7 8 9
N N A ] 3 3 26 3 3 11 3 2 2
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CNE I FEHOERICOWTE 3 U EINIEZDOARTREL TS, 2FHIZOWTE 3
PDESNEFHERL TS, 3 FHIZ26L EHIUTHRL T D, e CEERERLTWS,
COFERA v bA TEERATTIICHEHAT 5 & FADPEDIEIZIOWTTR L TWZWnhg)s
YOIV I

1 HFHONZ A FHOEZOLREIZ 1 TRES Y b A 703 0T, 1 HFHOMNE. 1 F
HOIREIZOWTIIATILE 25,

FRLTWAIREIZ 0, BELTWARWIFEIR 1 TEbLTETLE, FHITRD LI 127%
% (1T512)

1 HHOADTIL L TV D 0EH

4

0 R (O e
ol |= o | o
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olo|o|o |~
clo|o|o | v
S S 0 I
clo|o|o e

%
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8
1
0
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o= |o|o | oNE
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4

4

INMzehdbl, EOANEOEZTRREL TV LDEPV DD L,

DEIZ, BRLTVARWIHHIZOWT, ENCHVWRELTWARWDRE, Iy b 7250
HigEx S L CORY .

FA v + A 7 — FEtE

By ME T ONEE= Tl P AT

ZOREHE, FTHNOEEZHTIZOTHEED Yy N T0ODOEEZFET L &, kRFE
FEOARRT) DX b,

0. 66 0 0 0 0 0. 64 0 0.50 0
0.66 0.33 0 0 0 0.09 0 0 0
0.66 0.33 0.08 0 0 0 0 0 0. 50
0. 66 0 0 0 0 0.09 0 0 0

WINESWEEZ LD/ L, KEVWEELZ LYV KRELT L2000, SEEx 2T 5,
(A751(3))

0. 44 0 0 0 0 0.41 0 0.25 0

0.44 0.11 0 0 0 0.01 0 0 0 (3)
0.44 0.11  0.01 0 0 0 0 0 0. 25

0. 44 0 0 0 0 0.01 0 0 0

THBNIANTREEDME DT, TNEFTILEE, Tobb GNH IIEHT 5720 ROR E 175
BDEIZHTIED D,

GNHIBE =1 - v b+ 7H 508k

TR 5 & ANDKIEHE|IZ BT 5 GNHEIZ, RO L HICETETE 5,
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0.56 1 1 1 1 0.59 1 0.75 1

0.56  0.89 1 1 1 0.99 1 1 1 (4)
0.56  0.89 0.99 1 1 1 1 1 0.75

0.56 1 1 1 1 0.99 1 1 1

CDITHNZ S H DI TS TN TORED TFIHME TN 7 GNHIg L 7 %o
4 (N)x 9 (FEFR) = 36
36DIEEAE DOPIGMEA GNH 185 & % B 720, 17514)% &5 L T36THE B,

(0.56+1+1+1+1+0.59+1+0.75+1+0.56+0.89+1+1+1+0.99+1+1+1+
0.56+0.89+0.99+1+1+1+1+1+0.75+0.56+1+1+1+1+0.99+1+1+1)/
36=0.92

D E® 4 NOBNZEREAL L 721752 & 5HE L 72 GNH 850130, 92& % %

FEBL, 9 ERSTOEMIEH T, 350 A (BRI~ 70303 0) 122V CEME L C GNH f#
ZHLTW5D,

T VREIFTESY Y a— - v~ - o TiE, 2O L) BRI E <KERHOFE> LIFON
COFETONHIEELZ BT I Lo\ T [ZOFEIFERFEHIIZE Aoty #
LT HHLR TV [FRY Y M 7] 1d, BRITTTo [FE] 2ERShTnb
PEIPOREMEZRLTBY ., 77— Y NOXRTHEROERL KT 52 LA TE L] Lk
’\VC\/‘%]())O

F7o, YE—F - TUHA THEICZOEFWFEZEAL TN LICHELRL T
Z)zo)o

6. Partl Fi®

CDEHIZT =% O GNH A, £iHEiE, GNH L v Eo b oER L EkE H
bEDSIFHEICH EDVTBY, O NODLVERHEBERICIE R LEFR V. HFET
GNHIZ7 =4 v b TIEOAT—7 v Th ), ZoOHE, L5, Sz HzEELED,
T=F UHMHOLDE VA D,

AL, HROMG HIGELR ET, 2 A=A 2hPITFTn5E E A, Bl 2 IXHRGHH
MK D X 512 NK—HRIXEAY GAH (Gross Arakawa Happiness : 7l X RAGEMREE) %42
B, X EERAEMEF 2% L. KEOFEEOEBRICOE L TwiLEIArLH 5,

ZORAEL, T—F O GNH 20 b OOHEA LI LW LCTV25 LS Th o2,

X iEWw o, KRoOMEwmMRAEDS L. GAHDOITHN 70 =27 M F— A1 X DEMES
MHLTWb, 2909, HIRIRIZA - MADOHINT, ZOHGERR ) OFHELERL T
WA EILRDETHA I,

EAEZTLT =YV OGNHIZe Y TFYD2— b ETD LS H/NEOFN RO R E L
V) JEATTR



7'—% > ® GNH OFHFFE L HSM O Ver.s OBI%

PartI HSM Ver.6 D%

1. Frcr] BEMHEIE L LT HSM

HSM (Human Satisfaction Measure : AR R E) 13, Frlt et REERIE L §
L7200, Frn i S BIC T, 4] T8RS [BE] (M) TV - K294 Y) O3
TEPS, 5 DX)IZVers TTIE6 OO T I =% AATL,

5 [#Rl. MRE] BB OMITIV - RELSA2ENT o AECHBAHRAT [HSM]

A7 N VA

© F@ATFII- — [REE
H & @ MHEAFTY—  — LRI
- ® HEAFTI—  — [EHEOREE]
@ Yy —h7 Iy —— [RHO LERRFEE]
® BENTIY— — Ver.1 [ FAEDE K]

Ver2-(1) [CO#FH ]

Ver2~2) [zaay s -7y b7 1]
B 5 Ver.3-(1) [COHEH =]

Ver3-(2) [Taa TN -7y b7 U]
Ver.4 [Taayhn- 7y b7 U]
Ver.5 [Taayan -7y 7Y U]

©FrisH 7Y — — V=&

B
%

ML, Verd & Ver2-), Ver22)ld, 20 ATy b ¥ —i (Cross Entropy )%
v, R TEE L 72,

6 6
HSM,-=Po,j_Z'llnPo,j—Po,j_Z'llan',j
j= j=

Po,j : BEDFH T T — OFLHE(E i BEDOT—F
Pi,j: %07 I — OFERE JiANT T —

JUALY bOY—E, AR EOT CNEFED 1 D738, SHESBEMT. BFEOH
HOBHE D B VBEELREZR—HIRISEVIZC W E S WAH B,

ZFZ T, HEWEEER Y - ST UL o3%E T [DtT 7 (Distance to Targeti®:) | (Fei#efl
FeBeE £ 7213 BB 21 Vers L0 W) B2 72,

DtT #Eof pix. OEEHESHM, QR E A, @BR B & %K L o1
RTEDLEIH Do

FHEEE. TEHEME] (BoREEEERS, ERRGHICED CEBEMPENEIRBOKED X 95 7
K HAEAE) & THFEME] & OO MIE T 2 Tk ERMA RIS RIERTiE2 R
FBOHAEE L DT HEASFE Lk & 3Rl LT 529,

Ver.3 L\ DtT #:12 & 2 HSM OEERIZU T 0@ ) Th 5,
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2. [REFFR] IFHT RS IZATX
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& [HBOESHAE Partl ] (HAE AW £ —F 2 T20094F) % Efi§2H T, [RIEFEH]
LWV F—T— 28l Sz,
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AR EALHETTPEBICECTT W] OBM%E L7,

Z ORI % BB AW OTF A b~ A =227V 7 b, True Teller™% v TH#r L 720
True Teller®dH > 7V ED 200k 22w BB L e\ 7200, 2 TVEDS 5 ADOH#E TITF
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LTwa e Ihid, RRH VIR, BEN AR X ) 1B b7z,
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DF D A4 OFERERMEEEZEHT L [IRARESHORKER] OFRIL, BIFEARORT
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ENTWz,

FETIE, /= NURFEFEZERBEFETINVTA T - i3, [RELHRVEOEN R
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BHEEATRD LV BIE L O TIC. AXOFREEEET 57 LT b,
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DD L) REZAHIC, MBETLIOTIERVD, S5I12, FHIRAMEORETFRE LI, ¥
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ZDZE, 147 EIZ L, BRICS, BASIC THH SN TWAHHEE D) b, FHAAATH
Bpolca T, AR EBT7)AENMZAC, AA YTV FETIED ) b EHAAATY

BT rv—r % ANEHSHE L L7z,

[WDI (World Development Indicators) 2009] 7*519904F2>520074E F CTORRY|TY 5
74t L7z (K1), 7 BBRICS (KM12), BASIC (13). AH Y+ 7 3E (HM14) HE

{LL 720 %3, HSM Ver.6 OFHERITCHITRT,

K11 #£18HhE HSM of all countries, 1990-2007

HSM value

-G
year

*Environment variable is defined by 1-(ecological footprint)/(each country's biocapacity)
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12 BRICS5#E HSM of BRICS countries, 1990-2007

o4 Russian Fed
3 ——t
> s —B—gi
=
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e ~B—China
—#=ndia
i

Lo
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1
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s*Environment variable is defined by 1-(ecological footprint)/(each country's biocapacity)

13 BASIC4 #7[E HSM of BASIC countries, 1990-2007
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s*Environment variable is defined by 1-(ecological footprint)/(each country's biocapacity)



Reitaku International Journal of Economic Studies

14 ZXH>TFEF73E HSM of Sweden, Denmark, Norway, 1990-2007

—W-Sweden

HSM Value

3 Denmark

—+—Norway

[

s#Environment variable is defined by 1-(ecological footprint)/(each country's biocapacity)

5. HAR® HSM fEHME W EL

X11 (187 [E) THAD X )12, HARIE, 20059F~20074F OHSMAE 2518 77 [E Fp izl & 72 -
TWwh,

FOHEEFTRTAL L, 2005EDOT— % TlE [BE] 7HOBEE L CORADT IOy
AN Ty b7y hOME (49gha) B HAEADINA T F w82 7 14 (0.6gha) D817 E 7%
D, 18HE, O KRELF—N=T2—FLTWEIETHS (JH15),

Fl150FETH DL EH 12, WRFEHOF —/N— 2 — MlpS, 1.29Tdh 525, HARIZMFEFEY
D6.3HELF—N—T 2= bFL TS, ==L a2— MEOEWEIZIZ, HARIZOD & EE,
AA A, BEEL EPES, WTRBRVEL T, RELRBEEHEZ L TV L EEETH S,

Iagydhn -7y b7y MED, EOER, BREAKPRKE W LE, T30 T -
Ty N7y MEERERT A 6 5 ([CO,#EME | [T @ |, 4], [k [
Yl [MEERA v 7 7120 e ] (Fgha)) (M16) TAL L AARILCO, Hitizm (3.68)
. ORE (6.51). AA A (3.73) 120 DWTHE3HH. [MEM#EH] TlX. 0.58T. 7P
(0.64) LDV (ZOFHTRIHARIEISHE ) KRELREAMIIGTZ TV av), [HEH]
(0.04) TH, WFFE (0.26) L h v, [FRHR] Tldo. 24 THFRF (0.23) 2% LA
Bo [3] 130 28 THFLTE (0.09) D3 REE %%,

[EERA V7 FIC0ER T 130, 08 THIAT (0.07) D1 1fFL > TWwb, F17TH
HEDICHERHARDONA T F 18074 (0.6) D8HEFI7TAL LKL (P HR=VIFo
LBOTIOEMETIRENHETERVAOBRNTWS), IHREY (2.1) O3.550112¢ 8%
WZ EThb,
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15 Overshoot in 2005

Total Ecological Footprint Total biocapacity Overshoot
Japan 4.9 0.6 8.17
Korea, Rep. 3.7 0.7 5.29
Switzerland 5.0 1.3 3.85
United Kingdom 5.3 1.6 3.31
China 2.1 0.9 2.33
India 0.9 0.4 2.25
Germany 4.2 1.9 2.21
United States 9.4 5.0 1.88
France 4.9 3.0 1. 63
Vietnam 1.3 0.8 1. 63
Denmark 8.0 5.7 1. 40
World 2.7 2.1 1.29
Norway 6.9 6.1 1.13
South Africa 2.1 2.2 0.95
Sweden 5.1 10.0 0.51
Australia 7.8 15. 4 0.51
Russian Fed. 3.7 8.1 0. 46
Canada 7.1 20.0 0.36
Brazil 2.4 7.3 0.33
Overshoot = (Total ecological footprint)/(Total biocapacity)
9.00
8.00 1
7.00 +
6.00 1
5.00 1
4.00 1
3.00 1
2.00 ¢
1.00 +
0.00 -
§ S EE 2 S 288552358 §2% 87
g o 8 5 < c @8 §c e L £ QP T gL
S g 8 2° s o 8 5>35 28§50
o = X S 3 > a £ 0 2 2 °
S & 3 2 3 g
2 5 2 T
c
o]
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X116 Total Ecological Footprint in 2005

Total EF | Carbon Cropland Grazing land | Forest | Fishing ground | Build-up land
World 2.7 1. 41 0. 64 0.26 0.23 0.09 0.07
Australia 7.8 1.98 1.93 2.82 0.94 0.08 0. 06
Brazil 2.4 0. 04 0.061 1.11 0. 49 0.02 0.08
Canada 7.1 3. 44 1.83 0. 50 1. 00 0.21 0.09
China 2.1 1.13 0. 56 0.15 0.12 0.07 0.07
France 4.9 2.52 1.28 0.32 0.39 0.17 0.25
Germany 4.2 2.31 1.21 0. 09 0. 36 0. 04 0.21
Japan 4.9 3.68 0.58 0. 04 0.24 0.28 0.08
Korea, Rep. 3.7 2. 47 0. 66 0. 04 0.19 0.31 0. 06
Norway 6.9 1.55 0.78 0. 44 0.63 3.35 0.17
Singapore 4.2 3.19 0.56 0.08 0.25 0.07 0.01
Sweden 5.1 0.95 0.95 0.31 2.59 0.10 0.20
Switzerland 5.0 3.73 0. 66 0.18 0.27 0.03 0.14
United Kingdom 5.3 3.51 0. 87 0.21 0. 46 0.08 0. 20
United States 9.4 6.51 1.38 0.30 1.02 0.10 0.10
Vietnam 1.3 0. 46 0. 56 0. 00 0.15 0.03 0.07
India 0.9 0.33 0. 40 0.01 0.10 0.01 0. 04
Russian Fed. 3.7 2.24 0.92 0.03 0.34 0.15 0. 06
South Africa 2.1 1.03 0. 44 0.23 0.27 0. 04 0.07
Denmark 8.0 3.53 2.49 0.01 1. 00 0. 67 0.34

Source: Living Planet Report 2008 (WWE)

17 Total biocapacity in 2005

Total biocapacity Cropland Grazing land Forest Fishing ground | Build-up land
World 2.1 0. 64 0. 37 0. 81 0.17 0.07
Australia 15. 4 5. 47 3.41 2.22 4.26 0.06
Brazil 7.3 0.90 1.15 4.96 0.18 0. 08
Canada 20.0 4.89 1. 80 9. 30 3.96 0. 09
China 0.9 0.39 0.15 0.16 0.08 0.07
France 3.0 1.55 0. 34 0.73 0.17 0.25
Germany 1.9 1.01 0.11 0.53 0.08 0.21
Japan 0.6 0.16 0. 00 0.27 0.08 0. 08
Korea, Rep. 0.7 0.16 0. 00 0.07 0. 40 0. 06
Norway 6.1 0.78 0.43 2.78 1.96 0.17
Singapore 0.0 0. 00 0. 00 0. 00 0.02 0.01
Sweden 10.0 1.42 0.34 5.39 2.63 0. 20
Switzerland 1.3 0.31 0.18 0. 64 0.01 0.14
United Kingdom 1.6 0. 64 0.17 0. 09 0.55 0. 20
United States 5.0 2.30 0.29 1.78 0.55 0.10
Vietnam 0.8 0.33 0.05 0.12 0. 24 0.07
India 0.4 0.31 0.01 0.02 0. 04 0. 04
Russian Fed. 8.1 1. 66 0. 67 4.56 1.16 0. 06
South Africa 2.2 0.77 0.87 0.25 0.25 0.07
Denmark 5.7 3.03 0. 05 0.25 2.02 0. 34

Source: Living Planet Report 2008 (WWF)
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DFNDHARANEZT ALY 1 ERICHEE F— 2 DT (4.67ha) % LA 54 ogha% % LT
WA ED, HAD HSMERERD & v 7 127> Twb E-Bbb,

ZoraudAN-7y 7)Y MERUEEL T 2, BIZIEZENEBEL TV EERD
BREAMOREVI8HEF 3127 > TWwd CO, HEHBEDOHMEZ S T2 & b RFL, 2h
121, OF / RXR=2 3 VI X BB LA QFEMEE VI BIEZIC X 25 BT AV F—ofik,
OHEHEIE]. CDM. JI X Vo 72545 A H = XA A DEH. @EU FHE O L 9 B2 2
HOBRLEZEONLTHRICLIEER LR ETH L, TNOH2HMAGDLE, RODERDO LW
CO, DRI 235 2 L b TH 5,

6. Partl Fio

RETIE, FiftT et SEAIRE HSM OfZEE/R T, A 2 —7 o [HEOH&HRAE
Part 1 | BXU [[F Partll] 2o &7z [REFEFR] OF — 7 — FA FRIECHEE
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General HSM formula:

Pi
HSM =% P%oxﬁ X 100
where P; and P! are the current value and the policy target of i-the category.

Labor target:
1 100 — Punempioyment

0 0
100— PUnemploymem 100— PUnemploymem

_ 1000100 = Pynempioyment)
(100 - P I(}nemploymem)z '

HSM asor= 100

where Puynempioymnt is the rate of unemployment and Pouempioymn is the policy target. Pomempioymne=0 in this study.

Health target:

1 100— P, Mortality
100— PI?Iortality 100— Pglarmliiy

_ 100100 — Phortaiity)
(100— Phorain)”

HSMteain= X100

where Pyorai is the rate of child mortality and Piomais is the policy target. Piorain=0 in this study.

Education target:

1 Penmllmem Penmllmem
x100= ,

0 0
P enrollment P enrollment 100

HSM gaucation=

where Penoumen is the rate of primary enrollment and Pluoumen is the policy target. Powoumens=100 in this
study.

Gender target:

1 P Tertiary P Tertiary

X100= 100

HSM =

Gender P ?ertiary P gen‘iary

where Preniary 1S the rate of women who have completed tertiary education over the total number of woman
in labor forces. Pleiary is the policy target. Pleniary=100 in this study.

Democracy target:

1, if democratic
HSMpemocracs= 4 0.5, if anocratic
0, if despotic

Environment target:

1 « 1— Prr

HSM nvironment=

where Prr=total ecological footprint of the country/biocapacity per person of the country, Pgr is the policy
target. P2»=0 in this study.

Income target:

1 P ini
HSM imcome= P X Pg,-m

X 100 = 100P0im',

where Peini=1—Gini coefficient and Pl is the policy target. Pé»=0 in this study.
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Summary

Calculation Method of GNH (Gross National Happiness) of Bhutan
and development of HSM (Human Satisfaction Measure) Ver.6

Terue Ohashi

Sustainable welfare indicator HSM (Human Satisfaction Measure) including triple bottom
line (Society, Environment and Economy) was proposed by Ohashi in 2000 and developed from
Ver.1, Ver.2-(1), Ver.2-(2), Ver.3-(1), Ver.3-(2), Ver.4, Ver.5 with help of Dr. Hong Nguyen and
Professor Nobuyuki Kimata. GDP (Gross Domestic Product) is only economic indicator, not
including society nor environment.

So, several indicators were developed including society or environment etc., trying to
compensate GDP.

They are SEEA (Handbook of National Accounting Integrated System of Environmental
and Economic Accounting), NNW (Net National Welfare), ISEW/GPI (Index of Sustainable
Economic Welfare / Genuine Progress Indicator), HDI (Human Development Index), HPI (The
Happy Planet Index) and so on.

GNH (Gross National Happiness) was presented by Bhutanese 4th King Jigme Singye
Wangchuck at the press conference after the conference of Nonaligned Nations 1976 at his age
21 old years. GNH is declared as first priority of Bhutan in Bhutanese constitution.

Now GNH is well-known in the world, because Bhutan joined many international
organization such as UN, UNDP, World Bank and so on.

GNH has 4 strategic areas.

1. Sustainable & equitable socio-economic development.
2. Environmental conservation.
3. Preservation and promotion of culture.
4. Good governance.

And nine dimensions
Dimension 1: Psychological Well-being
Dimension 2: Cultural diversity
Dimension 3: Time Use & balance
Dimension 4: Good Governance
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Dimension 5: Community Vitality

Dimension 6: Living standard (income)
Dimension 7: Ecological diversity and resilience
Dimension 8: Health of the population
Dimension 9: Education

As Dr. Sabina Alkire wrote, Bhutan's vision of development is more holistic than western
concept, and incorporates culture and spirituality, governance, emotional well-being and
community, along side material living standard".

HDI (Human Development Index) is composed only 3 indicator (Health, Education and Real
GDP per capital ($ppp)), so HPI is composed satisfaction of life, Health and Ecological Footprint.
HDI and HPI are using simple quantitative data, so very easily calculated.

But GNH composed some qualitative data, so calculation of GNH indicator is somewhat
strange way. Karma Ura, President, the Centre for Bhutan Studies called aggregation
method”.

This paper showed the process of GNH calculation.

By the way, for the development of HSM Ver. 6, Ohashi included Democracy as the No.
7th indicator of new HSM. Jeremy Bentham (1748-1832) who suggested “the greatest
happiness for the greatest number” said that Parliamentary democracy can achieve it.
According to the calculation results of 18 countries, Japanese HSM value is the lowest in the
year 2005 to 2007. The reason is that the Japanese Ecological Footprint overshoots 8.17 times to
biocapacity and it’s the largest in 18 countries. Japan should decrease the load of environment

much more.

(1) Sabina Alkire et al, 2008, Gross National Happiness and Poverty in Bhutan: Appling the GNH Index
Methodology to explore Poverty, p.2.
http://www.ophi.org.uk/subindex.php?id=publications0

(2) Karma Ura, 2008, GNH INDEX
http://www.grossnationalhappiness.com (but now the paper is cancelled)
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