Appendix D: Brain drain in Bhutan: its impacts and countermeasures

The model equations, variables, and parameters

Sets

i,j sectors (primary, manufacturing, electricity, services, and public)
h factors of production (skilled, unskilled labor, and capital)
lab labor (skilled and unskilled labor)

Endogenous Variables

Y; composite factor
Fy the h-th factor input by the j-th sector
Flap,; and Fi ; are labor and capital inputs by the j-th sector

Xi intermediate input
Z; output of the j-th good
XP? household consumption of the i-th good
X7 government consumption of the i-th good
X7 investment demand for the i-th good
E; exports
M; imports
Q; Armington’s composite good
D; domestic good
SP private savings
S9 government savings
T direct tax
17 production tax
b import tariff
Tr9 government transfer to household
p£ the h-th factor price
p'lfab and pf( are labor and capital prices
p? composite factor price
P supply price of the i-th good
pi Armington’s composite good price
23 export price in local currency

i import price in local currency
pd the i-th domestic good price
€ exchange rate

TF,, total employed workforce

DFy,, labor employed in the domestic market
RF,,  labor employed in the foreign market
LR;,, Leisure

R™ Remittances

ccC composite consumption of goods

vuu utility

p%b composite labor wages

pfgb labor wage rate in the domestic market
pee composite goods price



Exogenous Variables

T direct tax rate
T production tax rate
7" import tariff rate
T9 government transfer rate
ssP average propensity for private savings
589 average propensity for government savings
p}"/e export price in US dollars
pV™  import price in US dollars
FFy, factor endowment of the h-th factor
St foreign savings in US dollars
LFy,;, total labor force
p;l,  foreign labor wage rate
CPI  consumer price index
Parameters
ar;; intermediate input requirement coefficient
ay; composite factor input requirement coefficient
mu; government, consumption share
i investment demand share
o share parameter in Armington function
5d share parameter in Armington function
Yi scale parameter in Armington function
d share parameter in transformation function
s share parameter in transformation function
0; scale parameter in transformation function
;i substitution elasticity parameter
o; transformation elasticity parameter
Bh.j factor share parameter in production function
b; scale parameter in production function
Q; share parameter in composite consumption
a scale parameter in composite consumption
al share parameter in utility function
a2,y share parameter in utility function
Bf(fb scale parameter in labor transformation function
6lrafb share parameter in labor transformation function
621({[7 share parameter in labor transformation function
Klab labor transformation elasticity parameter
ok substitution elasticity parameter in utility



Model Equations

Domestic production behavior
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Government behavior
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Investment and savings
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Household behavior
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Export and import prices and the balance of payments constraint
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Transformation between exports and domestic goods
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Substitution between imports and domestic goods (Armington composite)
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Labor transformation between domestic and foreign employment
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Market clearing conditions
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Consumer Price Index
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