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1 Introduction

Recently, discussions on regional secessions have gained prominence worldwide. Scotland’s
ongoing independence debate is a prime example. What drives Scotland’s desire to sepa-
rate itself from England? The primary reasons for Scottish independence are as follows:

First, Scotland seeks greater autonomy in managing public policies, including health-
care, education, and welfare, which are currently under English jurisdiction.

Second, there exists a strong desire for increased control over the oil and gas reserves
in the North Sea. Under the current fiscal arrangement, England ’ s central government
has the authority to collect all tax revenues from these resources and manage them as
part of the national treasury. Scotland’s quest for independence is motivated by its aim
to directly control these valuable natural resources and their associated revenues.

There are several other reasons for Scotland’s secession. However, the main problem is
whether Scotland can obtain sufficient tax revenue stability when it becomes independent
from England. Recently, regarding public finance in Scotland, a fiscal transfer from the
central government has distributed almost all financial resources in Scotland.

Given these circumstances, preventing secession is crucial because it may be socially
inefficient. Thus, we must consider the kinds of public, transfer, and income tax policies

the government in England should implement to prevent secession.
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Buchanan and Faith (1987) analyzed income tax policy to prevent secession from the
government using a model of the provision of public goods. They found that the number
of sharing coalitions affected the optimal income tax level to prevent the secession of
potential seceders. Although they analyzed income tax policies to prevent secession, they
did not consider a fiscal transfer policy or the profit distribution of natural resources.
Furthermore, they did not analyze decision making with regard to public policy.

Research is ongoing on the secession problem from a political-economic perspective.
Alesina and Spolaore (1997) relate to literature on the political economy of border forma-
tion. They analyzed the forces shaping incentives for secession, focusing on the traditional
trade-off between economics of scale and the heterogeneity of preferences.

Furthermore, Alesina and Spolaore (2003) and Haimanko, Le Breton and Weber (2005)
analyzed transfer and compensation mechanisms between regions to avoid inefficient se-
cessions using a voting model. The question then is whether interregional compensation
mechanisms exist to ensure that potentially seceding regions are strictly better off by
staying in the union.

Gradstein (2004) analyzed the efficiency of public production under a local election
model of the representative in each region considering integration bargaining with secession
term. Although they analyzed a regional secession problem, they focused only on the
provision of public goods. In other words, they did not use the bliss point approach to
analyze public and fiscal transfer policies in an integrated economy to prevent secession.

Moreover, they did not analyze the income tax policy to prevent secessions in an
integrated economy. They did not use the model of the provision of public goods but
analyzed the regional secession problem from the perspective of the provision of public
goods. Furthermore, they did not consider the profit distribution of natural resources
under secession.

The economics of secession and resource allocation are complex topics that have been
explored in several studies, focusing on the interplay between natural resources, political

dynamics, and economic outcomes.



Gehring and Schneider (2020) investigated the issue of Scottish independence, analyz-
ing democratic separation and independence from the perspectives of theory and evidence,
considering regional resources. They examined the correlation between regional income
and the success of secessionist parties. They revealed that the Scottish National Party’s
share of votes increased significantly after the discovery of a large oil field off the coast of
Scotland. In other words, the distribution of regional resources has been shown to affect
the strength of democratic secessionist movements.

Dhillon, Krishnan, Patnam and Perroni (2020) examined the formation of new Indian
states in 2001, finding that resource-rich constituencies performed worse within new states
that inherited more natural resources. This suggests that political reorganization can affect
the quality of state governance of natural resources.

Hosoe (2018) discussed secession problems with vital resource allocations, noting that
high-value resources such as oil and minerals are often unequally distributed among re-
gions, potentially incentivizing secessionist movements.

Chacén and Jensen (2020) explored the Southern secession movement of 1860/61,
highlighting the role of political inequality among whites in facilitating secession, as well
as the importance of slavery to the South’s economy

Naito (2021) analyzed the behavior of sovereign states and their regions when other
small, resource-rich regions attempt to secede, considering the trade-off between natural
resource benefits and the loss of economic diversity.

Interestingly, although these studies largely focused on the economic aspects of seces-
sion and resources, they also highlighted political and social dimensions. For instance,
Jessen (2020) provided a broader definition of secessionist conflicts, emphasizing their
non-consensual nature and potential for violent hostilities. This underscores the complex
interplay between economic, political, and social factors in secession movements.

In conclusion, the economics of secession and resources involve a delicate balance be-
tween the potential benefits of resource control and the costs of political reorganization.

These studies collectively suggest that resource distribution, political inequality, and gov-



ernance quality are crucial in determining the economic outcomes of secession movements.

Based on this research background, we analyze public, regional transfer, and income
tax policies that relate to the internal exit of a resource-rich region using a model of the
provision of public goods, considering the problem of the profit distribution of a natural
resource under secession.

From this paper, the following conclusions were drawn: First, as resource values in-
crease, separation is more likely to occur.

Second, as resource values increase, the utility of residents of resource-poor regions in
the case of integration decreases because of increased transfers to resource-rich regions.

Third, as resource values increase, although the utility of residents in resource-rich
regions increases, a discontinuous drop occurs in their utility in the vicinity of resource
values, moving from integration to separation.

This represents one mechanism of the "resource curse” alluded to by Auty (2002), as
evidenced by the fact that resource-rich countries exhibit low economic growth (Sachs and

Warner (2001); Gylfason (2001)).

2 Model

The Case of Integration Therefore, taking region B as a minority region and region
A as a majority region, we consider the possibility of secession of region B from region A.
Region A implements an income redistribution policy, taxing the income in regions A and
B in an integrated economy. The income tax rate in region A is tIA while that in region B
is tIB in an integrated economy. Thus, the budget constraint in region A in an integrated

economy is as follows:

nath(ya+ R/na) =ga+T (1)

Region A can control natural resources (for example, oil.) in region B, because region
B is subordinate to region A. The per capita revenue from natural resources is R/n4. The

total transfer from region A to region B is denoted by T'. The budget constraint in region



B in an integrated economy is as follows:

nptpys + T = gB (2)
Considering the above discussion, we denote the utility Us, Up of representative citi-

zens for each region as follows,

Uh=(1—t4)(ya+ R/na) + aalnga + 645 (3)

Up = (1 —th)ys + aplngp + 45 (4)

The Case of Secession Next, we consider the independence of region B from region A.
In this situation, region B can gain authority over a natural resource in region B and choose
a tax policy. However, region B cannot receive transfers from region A. That is, region
B must provide public expenditures from its own tax revenue. The budget constraint in

region A in a secession economy is:
natiya = ga. (5)
The budget constraint in region B in a secession economy is:
npty(ys + R/np) = gp. (6)
In this situation, region A’s utility function under secession is as follows:
US = (1 —t5)ya + aalnga + 65. (7)
By contrast, region B’s utility function under secession is as follows:
Up = (1—t3)(ys + R/np) + aplngs + 53. (8)

When revenues from natural resources R are uncertain, we focus on the central govern-

b e . . . . . .
ment s ability to make decisions regarding the income tax rate in a secession economy.



Under these circumstances, we analyze the impact of the size of natural resources on
separation and integration.

We consider a game with the following timeline: In the first stage, region A chooses
the income tax rates tﬁl and té and the level of transfer T" in an integrated economy. it
also chooses the income tax rate tﬁ in a secession economy. Then, either higher or lower
tax revenues from natural resources are realized. In the second stage, region B chooses
whether to secede from region A. In the third stage, if region B chooses independence,
then it also chooses an income tax rate t% in its region.

We solve this game using backward induction. First, we analyze the third stage,
considering the case in which region B chooses an income tax rate t% in a secession
economy. Region B chooses its income tax rate to maximize its welfare under secession
(eq. (8)).

The first-order conditions are as follows:

S
Zt[]g:—(y3+i>+g:o. 9)
Thus, the optimal income tax rate for region B is as follows:
i5 = 2. (10)
yB+ o5
Next, we analyze the second stage of region B’s decision making regarding secession.

If the following condition is satisfied, then region B is not independent of region A.
Uf > Ug (11)

Explicitly,

(1—th)ys + apln(nptpys + T) + 645

R R 12
> (1-1t3) <y3+> +apn <nBt% <y3+>> + 03 12
npg np
From equation (12), the optimal transfer policy is as follows:
T =T(R,th). (13)



Next, we analyze the first stage wherein region A chooses income tax rates tl{x and t%
in an integrated economy. Region A also chooses the income tax rate ti in a secession
economy. Then, either higher or lower revenues from natural resources are realized. The

feasibility of resources and secession of regions are discussed below.

3 Case 3: Secession occurs when both Ry and R; are real-
ized.

Region A chooses the income tax rate tfl in a secession economy. The objective function

is as follows:

EU4 = pU3(Ry) + (1 —p)U3(Ry) (14)

Here, U3 (Rp) and U5 (Ry) are defined as follows.

US(Ry) = (1 —t3)ya + aaln(natiya) + 05, k=L, H. (15)

Both US(Rp) and U3 (Ry) have the same form, because the only dependency is on

the income tax rate. Hence, we can simplify EU,4 as:

EUAs = (1 —t5)ya + aaln(natiya) + 65 (16)

The first order condition is as follows:

OEUy4
ot

Accordingly, the optimal tax rate is as follows:

1
= —yas+ay <S> =0 (17)
tA

« _ QA
== (18)
ya

Region A’s expected utility under the optimal tax rate is:

EUZZyA—aA-i-aAln(aAnA)-i-(Si (19)



4 Casel: Secession does not occur when both Ry and R;
are realized.

Region A’s objective function is as follows:
EUs = pUA(Ru) + (1 = p)UA(RL), (20)

where

UL(RL) = (1 —t4)(ya + Ri/na) + nGy(Ry) + 045, k=1L, H. (21)

Here, G1(Ry) is defined as
G1(Ry) EnAtﬁl(yA—i—Rk/nA) —T(RH,t]IB). (22)

The first-order condition with regard to tﬁl is as follows:

OEU 4 ( R na(vatit)
- —(ya+ ) +ay- 4 23
8t{4 b { YAT Ty aa nath (?M-&-%) —T(Rp,th) (23)

+ (1-p) {— (yA + %) +aa - nA(gAJF%) } =0 (24)

B
nath (yA+ ﬁ) —T(Ru tL)

OT(Ry tk)

where we consider ;
otL

ti*(Ry, Ry).

= (. Based on the above equation, the equilibrium is t{4* =

o . . . I
Next, we analyze the decision making regarding t5.

The first-order condition for té is considers the earlier equation.

OEU OT (R, t4 1

L . (25)

g tp nath (yA + n—f) —T(Rp,th)
+1-p) 1 =0 (26)

natly (yA + %) — T(Rp,tg)
Because avy # 0 and the logarithmic summands are never zero, we have:
OT (R, L
O (Bt ) - B _y (27)
oty



Thus, the first-order condition with regard to t5, implies that the transfer T'(Ry, L) does
not change in relation to tg in the given scenario. Notably, tIB is unrelated to tix- From
equation (12), we have

or yB(nBtéyB +T)— apnpyp

= 28
ﬁtlB ap (28)
This equation reveals the relationship between T and tIB
T
th=28_ . (29)
Y  NBYB
The equilibrium tax rates satisfying both equations are as follows:
th =t Ry, Ry), 15 = t5(T(Ru, 1)) = — — M- (30)
YB nBYB
Accordingly, the expected utility in region A at the equilibrium is as follows:
EU, = p (1=t (ya + Ru/na)
+ay ln(nAtz{l*(yA + Ry /na) —T(Rp, tjlg*))]
+(1—p) [(1 = t5)(ya + Rr/na)
+paAln(nAtQ*(yA+RL/nA) —T(RH,tJIB*))] +5£B (31)

From the above equation, regarding the expected utility £EU}, the results of the com-

parative static analysis concerning the size of resource Ry, are as follows:

opuy (=)0 = t)math (ya+ %) = T(Ru, 15)] + aaty )
ORy, na {nAtl{‘* (yA + %) - T(RH,thg*)}

From the above equation, regarding the expected utility EU}, the results of the com-

>0 (32)

parative static analysis concerning the size of resource Ry are as follows.

thr 0T (Ru,tg)

EU? 1—th A
88RUA — ( A ) +oag- A - ORyg (33)
a A natly (yA + ﬁ) — T(Ru, tg)
_ 8T(RH,tIB*)
+(1—p) |aa- Dl (34)

natly (yA + %) —T(Rp,tk)

However, this sign is not defined.



5 Case 2: Secession occurs only when Ry is realized.
The objective function of region A is as follows:
EU, = pU3(Rp) + (1 — p)UA(RL). (35)

When the resource is Ry, equation (12) is bound but not when Ry. In these situations,
we solve the tax rate t3, ], tL, to maximize equation (35).
The first-order condition for ti is as follows:

OEUs  OUS(Rp)
o5 oty

=0, (36)

because QUL (Ry)/ot7 = 0.

Similar to equation (18), the optimal tax rate in region A in a secession economy is as

follows:
O -y (37)
YA
The first-order condition of tzl4 is as follows:
OEU 4 na(ya+ Rr/na)
=l =p)|-(ya+ Rr/na) + 0 38
o, T ) R ) — T(Re 1) (58)
Solving for t,147 we have
T(Rp,tt
tj[qznA—i_ ( L B). (39)
naya + Rp
The first-order condition for tIB is as follows:
OT(Rp t)
OFEU» otL
o, — TP ety R jna) — TR 1) (40)
Then we have
OT(Ry, tL
B ty) _, (a1)
Oty
where g% is calculated as follows:
B
oT  yp(npthyp +T) — apnpys (42)

8tIB N apB
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Parameter Value

YA 100
YB 30
oy 30
apB 5
nA 20
np 10
6 10
53 9
53 3
AR 70
P 0.5

Table 1: Summary of parameters and their values.

The optimal tax rate satisfies the following conditions.

T
= (43)
YB NBYB
T(R tl**
naya + Rp

6 Secession decision and numerical simulations

In Stage 1, region A transfers 7' to region B. Depending on whether it offers T'(Rp),
T(Ry1), or no transfer, the separation pattern (Cases 1, 2, or 3) can be selected. Therefore,
we compare the expected utility of region A in the three cases. However, because of the
complexity of the equations, we cannot compare the expected utilities; therefore, numerical
simulations are used to clarify the determination of the regional secession in equilibrium.

We set the parameters, as depicted in Table 1, assuming that Ry and R, are adjusted
concurrently. Specifically, Ry = R+ AR and Ry, = R.

We begin by comparing the utilities of region A in the three cases, as depicted in
Figure 1. The horizontal axis in the graph represents R and the vertical axis represents
EUy, in the three cases. If R is low (Area 1), the utility of Case 1 is the highest of the
three; therefore, region A wants full integration in both Ry and Ry. If R is in the middle

11
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Figure 1: Region A’s utilities in three cases.

(Area 2), the utility of Case 2 is the highest of the three; therefore, region A wants partial
integration when Ry is realized and secedes when Ry is realized. If R is high (Area 3),
the utility of Case 3 is the highest of the three; therefore, region A wants full secession
when Ry, is realized and secedes when Ry is realized.

Region A’s utilities decline with R because the transfer T’ to region B increases with
R as depicted in figure 4. In this diagram, in Case 2, when R is small, T is zero because
the basic utility of region B increases by Aap — Ap owing to the integration.

Subsequently, we examine the utilities of region B. Figure 2 illustrates region B’s
expected utilities EUBG, (i = 1,2, 3) for case i. In Area 1, region A chooses Case 1 and in
Area 2, region A chooses Case 2; therefore, at the boundary from Case 1 to Case 2 and
beyond, the utility of region B decreases discontinuously.

Finally, we analyze tax policies as depicted in figure 4. Region A’s tax rate of in-
tegration increases with resource value R. In contrast, Region B’s tax rate decreases
because region A must pay transfers from tax revenue. Region A’s tax rate of secession is

independent of R and region B’s tax rate decreases with R.
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Figure 2: Region B’s utilities in three cases.
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Figure 3: Transfer amount from region A to region B when integrated.
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Figure 4: Tax rates in the three cases.

7 Concluding remarks

This study examines policies related to public goods, regional transfers, and income tax-
ation in the context of an internal exit, considering the problem of profit distribution of a
natural resource under secession. This paper draws the conclusions listed below. As the
value of resources rises, these key effects emerge: The likelihood of separation increases.
In integrated scenarios, residents of areas with fewer resources experience a decline in their
well-being owing to larger transfers to resource-rich regions. Although the inhabitants of
resource-rich areas witness an improvement in their utility as resource values increase, an
abrupt decrease in their utility occurs when transitioning from integration to separation
at certain resource value thresholds.

In this study, we assumed that the degree of authority of a natural resource is exoge-
nous. Thus, we seek to analyze the negotiation decisions regarding the degree of authority
over a natural resource. Moreover, in this study, public goods do not have spillover effects.

Therefore, we consider situations in which public goods have spillover effects.
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