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APPENDIX

A. Model of Internal and External Balance for Resource-Rich Developing Countries
Consumption, imports, and taxes all depend on gross national income and so:
C=a+c(1-t)Yn
IM =m(0)(1 —t)Ygy;
T =1tYen

As noted in the main text, the government levying taxes on gross national income of
T = tYgy; is equivalent to the government returning only (1 —t)@Yy of the total take to domestic
factors of production, retaining the remainder (t@Yg) and then just taxing non-resource income at rate
t. We take investment, I, to be exogenous. The income-expenditure identity dictates that Yy, =C
+1 + G + EXyg — IM and:

YNR =a + ¢ (1— t)YGNI + I + G + EXNR(G) - m(@)(l— t)YGNI (7)
Given that Ygy; = Yyg + @Y r then equation 7 simplifies to:

Yyr = (A + EXyp(0)) + (u — DAEXp ®

1 _ _ (e=m)(1-t)
Temman M WD =i > 0
since ¢ > m(0) for all 6 by assumption. An increase in government take, &, leads to an increase in

non-resource output:

where absorption A = a + I + G, the multiplieris u =

da

=(u—1)EXz >0

This is so because an increase in @ leads to an increase in gross national income and through
dYnNr

da

that an increase in C and IM, and since u — 1 > 0 then > 0. Full employment in the non-resource

sector is given by:
Y. = Fyr (Kip Livg)
NR NR (8NR, LR

where Kyr and Lyy are the full employment levels of domestic capital and labor. The internal balance
condition is therefore:

Y. = u(A + EXyp(6)) + (1 — 1)@EXg (9)

External balance is defined by the sustainable level of the current account, which we define as
CA = 0. The current account is given by the sum of net exports and net factor income (NFI). In our
economy, given the negative value of NFI, then:
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= EXyr(8) + @EXp — m(0)(1- t)Y5p,

which, substituting for Yy, = Yyr + @EXR, simplifies to the expression for external balance in the
main text:

(1-c(1-0))(EXNr(O) + @EXR) —m(6)(1- H)A =0 (10)
Equations 9 and 10 constitute our economic system with two equations (internal and external

balance) and two unknowns: the real exchange rate (RER), 8, and absorption, A. This may be written
as follows:

1 1 EXyr(O)Y _ iYA{R - “‘;DaEXR
(1 c(1—t) —m@)(1- t))( vt = ((1 et~ )aEx, an
Solving for EXyg(6) and A gives:
EXyg(0) = m(6)(1- t)(Y], + @EXR) — @EXp (12)
A=(1-c(1-0)[rf + @EXg] (13)

where 8 is the equilibrium RER and 4 is the equilibrium level of absorption.

Since EXygp(6) > 0, the LHS of equation 12 is increasing in 6, while, since m'(6) < 0,
the RHS of equation 12 is decreasing in 8. This ensures that equation 12 yields a unique solution for 8.

Differentiating equations 9 and 10 with respect to 6, A and & gives the system:

—dEXé"g(e) —(1- t)z—rg(Y15R+'dEXR) 1 6
<(1 —c(1- 1) MO (g 4 -m(6)(1- t)) (dA)
= —( (e )d& (14)
[1—c(1—0)]EX,

which allows, using Cramer’s rule, the determination of the following results.

Proposition 1. Following an increase in the government take, @, the equilibrium RER, 8, must
appreciate to maintain internal and external balance, where:

4 _ ! EXg[1-m(6)1-1t)] <0

dé EX ~ ~
QNR <€EXNR,,9 (6) + ﬁsmﬂ (9)>
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Proof: From equation 14, using Cramer’s rule then:

d6 1
d@ A

—(“T_l)EXR 1

—[1-c1-0]EXzy -m(6)(1—1)

1 .
= _ —~EXg[1—-m(6)(1 -]
d d
(—EXQS(Q)) - (1= (1 + apx) 40)
1 .
= EXg[1-m(6)1 -] <0

] (gEXNR,.e(é) + mgme(é)>

where:

0  dEXyr(9)

Eennn,0(0) = EXyz(0)  d6
~ 6 dm(é)
eno(0) =~ 5y a0 > °

sun(0) = (o9 )

EXyr(0) + @EXg

dEXyg(0)
e

(1-c(1-10)

dm(6

1=y

dEXyg(6) dm(0)
e do

1/(dEXyr(0 dm(6
=_;<#()—(1—t)(YJR+dEXR) 12(9 )><o

(Y], + @EXg) 1

1-0d -m(6)1-1)

Proposition 2. Following an increase in the government take, @, the equilibrium level of absorption, 4,
must increase to maintain internal and external balance, where:

dEXng(6
dA EXg (1-c- t))—j};( )
aa_ A >0
da EXéVR<€EXNR’,e(§)+m€m,e(§)> —A(1 -1t dm(@)

do



4 | Online Appendix

Proof: From equation 14, using Cramer’s rule:

dEXyr(6) dm _ u—1
di_1 — 5~ (1= )5 (Vg + GEXz) —(T>EXR
da A dEXyg(6) dm(6) R
(1-c(1-0) 6 " do 1-A —[1-c(1-1t)]EXz
dEXyg(0)
_ EXp (l—c(l—t))T o
EXBNR(gEXNR’.Q(é)"'mSm,G(é)) _A(l _ t) dm(e)
de

B. Calculation of Government Take and Net Factor Income

The production function for the resource sector is:
Yr = Fr(Kg,Lg,R)

where Ky and Ly are capital and labor in the resource sector and R is the resource. Both K and Ly are
foreign. Total factor payments to capital and labor are wLy + rKy where w and r are the wage and
rental rate, which are determined exogenously to the domestic economy. Thus, resource rents (total
output net of the cost of factors of production) are:

p=Y,— wlp + 7K

The government owns share o of the resources sector and foreign multinational firms (MNFs)
own share (1 — a ). Thus, resource rents are shared between the two groups in these proportions. In
addition, the government taxes the foreign share of rents at rate t; and charges MNFs royalties on
resource sector output at rate t;. The government’s share of rents is thus (a + tg(1 — @))p and its
total royalty receipts are t; Y. It follows that the MNFs share of rents is (1 — tg)(1 — a))p.

Given that the ratio of resource rents, p, to resource sector output, Yz, is Y = p/Yg, then the
share of rents of the government may be calculated as (a + tg(1 — @))YYg. Therefore, the total
revenue of the government from the resource sector is (t;, + (a +tz(1— a))Y)YR. From this, the
government take, &, which is the ratio of total resource revenue to resource sector output, is defined by:

a=t,+(a+tz(1-a))Y
To calculate NFI, we sum the payments to foreign factors of production (WLg + rKp) plus
MNFs share of resource rents (1 — a))p less taxes on those rents (tz(1 — a)p) less royalty payments
(t,Yr). This sums to:

NFI=(1-Y—t,+(1—-t)(1— Y)Y

which, given the definition of @ above, simplifies to NFI = (1 — @)Y;.
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C. List of Resource-Rich Developing Countries

According to the IMF (2012), the following 29 countries belong to the group of RRDCs: Angola,
Bolivia, Cameroon, Chad, Democratic Republic of Congo, Republic of Congo, Céte d’lvoire, Equatorial
Guinea, Gabon, Guinea, Guyana, Indonesia, Irag, the Lao People’s Democratic Republic, Liberia, Mali,
Mauritania, Mongolia, Niger, Nigeria, Papua New Guinea, Sudan, Syria, Timor-Leste, Turkmenistan,
Uzbekistan, Viet Nam, Yemen, and Zambia.

The comparison group are the following other resource-rich countries that have reached at
least upper middle-income status: Australia, Botswana, Brazil, Canada, Chile, Kuwait, Norway, Oman,
Qatar, Saudi Arabia, and United Arab Emirates.

The following list includes the other least-developed countries that belong to the group of
least-developed countries that are not at the same time classified as RRDCs: Afghanistan, Bangladesh,
Benin, Burkina Faso, Cambodia, Central African Republic, Comoros, Gambia, Guinea-Bissau, Kiribati,
Lesotho, Mali, Nepal, Rwanda, Senegal, Solomon Islands, Sierra Leone, Sdo Tomé and Principe, Togo,
Tuvalu, Tanzania, and Uganda.
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