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Preface

This monograph, focusing on North Korea, analyzes some of the
economic, political, and security issues associated with Korean unifi-
cation. The analysis considers the numerous puzzles and paradoxes
that obscure the North Korean system, especially that system’s struc-
ture and functioning as a “rent-seeking” economy. We also consider
how the system might unravel, leading to the possibility of reunifica-
tion, and what the attendant capital costs of reunification would be
under differing circumstances and assumptions. Our estimates of
these costs are then compared with those by other institutions and
analysts.

Consideration is given to points of relevance and nonrelevance
between the German experience with unification in the 1990s and
that which might impend in Korea.

Finally, the monograph concludes by briefly assessing the prob-
lems that a reunified Korea would confront relating to possession of
weapons of mass destruction, its relations with neighboring countries,
especially China, and its alliance with the United States.

The monograph should be of interest and use to those in both
the policy and scholarly communities concerned with Korea, and es-
pecially those concerned with the six-country talks in which the
United States is periodically engaged with North Korea, South Korea,
China, Japan, and Russia. The monograph should also be of interest
to the business community, the media, and members of the larger
public who follow developments in Northeast Asia.




IS

iv  North Korean Paradoxes

This research was performed within the International Security
and Defense Policy Center of the RAND National Research Defense
Institute (NDRI), a federally funded research and development center
sponsored by the Office of the Secretary of Defense, the Joint Staff,
the unified commands, and the defense agencies.




Contents

Preface. .o viiiiie i i i e e iii
Figures ...t it vii
1 3 1O P ix
SUMMAIY . ottt i i i e et xi
Acknowledgments. . ... cooi il i Xix
ACTONYMS .« o iit ittt ittt it et enn e xxi
CHAPTER ONE

Preamble: Purposeand Roadmap ............. .. ... . o.oLL. 1
CHAPTER TWO

North Korea: Obscurities and Paradoxes . ...................... 3
ObSCUITEIES . « v v v v e ettt e e ie ettt eaenneneaenenanannnns 3
ParadoXes. . oo ve ittt e e it i et 6
CHAPTER THREE

Size, Growth, and Structure of the North Korean Economy ......... 9
DataProblems .. .....cviiiiiiniii i i i i 9
The North Korean GDP .. ..o viiiiiiiiii ittt iiiiiinnnnn 10
Structural Characteristics of North Korea’s Economy .............. 12
CHAPTER FOUR

How the System Might Unravel: Scenarios for Reunification. ... .... 21
Diminished Attention to Reunification . .. .......coovvviin.. 21
Three Reunification Scenarios . .......covviviiiiiinennnnn.. 22



e

vi North Korean Paradoxes

Scenario A: Unification Through System Evolution and

Integration . .. ... ov it i e e 22
Scenario B: Unification Through Collapse and Absorption . ....... 23
Scenario C: Unification Through Conflict. ................... 24

CHAPTER FIVE
The Capital Costs of Korean Reunification: Estimation and
Management . ...... ..ottt it 27
Fluctuating Interest in Reunification. . ........oooiiiinn... 27
Simulation and Uncertainties . . . . ... ooviiiiiiiiii i, 29
TheModel. ..ot i i e 30
SimulationResults . ..... ... o i i il 37
Distributing the Costs of Korean Reunification ................ 42
CHAPTER SIX
Other Estimates of Reunification Costs . .. ........covvnen.... 45
Differing Sources and Types of Cost Estimates .................. 45
The Wide Range of Reunification Costs +....ovviiviunennennn.. 46
CHAPTER SEVEN
Is Germany’s Reunification Experience Relevant? . .............. 51
Germany’s Reunification Costs .......coviviiiiinneienn.n. 52
Germany’s Military Unification Experience . ... ...... ... oou... 54
CHAPTER EIGHT
Conclusions: Effects on Korean Security Policies and Programs. . . . . . 59
WMD Capabilities and Programs . . ... ..o ovviii i, 60
Korea’s Alliance with the United States . .. .......... .. . ... L. 61
APPENDIX

A Simple Simulation Model for Sizing Korean Reunification Costs . . . 63

Bibliography . ....... it e 65




Figures

3.1

5.1.

5.2.

5.3.

5.4.

North Korea’s Imports, Exports, and Trade Deficits,

1960-2001 . .vvuri ittt ittt e
Sensitivity of Cost Estimates to North Korea’s

Preunification GDP ...... ... ittty
Sensitivity of Cost Estimates to Varying Incremental Capital
Coefficients .. coviiininni ittt
Sensitivity of Cost Estimates to Pace of Institutional

Reform . ..ot i i i e
Sensitivity of Cost Estimates to Speed of Doubling North
Korea?’sGDP ..ot

THIS DOCUMENT CONTAINED
BLANK PAGES THAT HAVE
BEEN DELETED

vii




Tables

3.1.

3.2.

5.1.

5.2.

6.1.
7.1.

North Korean and South Korean Gross Domestic Products, |

2002 i i et i ettt e e 11
North and South Korean GDP Growth Rates,

19902002 ... it i ittt it ettt e e 12
Incremental Capital-Output Ratios (ICOR) and GDP Growth
inEast AsianCountries . . .. ..ot inn et einrennennn 33
Estimates of Reunification Costs: Selected Simulation

Results. v vvit it ittt e ittt e eiiitae e 39
Other Estimates of Reunification Costs . . oo vvveennnn... 49
Military Forces and Military Burden in South and

NorthKorea ......oiviniiiiininiiirenninnennnnns 57




Summary

The research on which this monograph is based addresses the circum-
stances, costs, and consequences of Korean reunification. All three of
these issues involve large conceptual as well as empirical problems.
The total costs of reunification would be dependent on how unifica-
tion would occur, including, for example, the costs of meeting hu-
manitarian demands, stabilization requirements, the needs of human
capital reeducation training and replacement, and the demands of
social integration.

Our focus here is on the capital costs of doubling the North Ko-
rean GDP in a short period of time (four to five years). This target is
based on the arguable premise that such a rapid improvement would
provide sufficient hope among the populace and stability in the polity
to allow the embryonic unified regime to endure despite the persis-
tence of substantial income and other disparities between North and
South.

This premise does not deny that the regime would confront a
wide range of other formidable challenges, burdens, and costs. A new
government of a unified Korea would have to carefully manage these
challenges and the continued existence of disparities to avoid exces-
sive instability. We cite numerous examples and precedents in which
unified, sovereign countries have managed to function and endure,
notwithstanding the presence of enormous economic, social, and eth-
nic disparities and disharmonies.

Employing an aggregate, economy-wide simulation model, we
find that the capital costs could vary widely from about $50 billion to

xi
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$670 billion (in 2003 dollars). Other costs mentioned above could
vary even more widely, leading to large additional costs.

The report begins by examining the puzzles and paradoxes that
obscure the North Korean system, how it functions, and how it man-
ages to survive. Although it is one of 191 members of the United Na-
tions, the lack of reliable information about it is unique among that
group, not incidentally because the North Korean government ceased
publishing information and data in the mid-1960s.

While the preeminent position of Kim Jong Il is apparently un-
challenged, other aspects of North Korean politics remain obscure,
including the relationship and interaction between Kim at the pyra-
mid’s top and the next levels in the military, technical, and manage-
rial elites, and the respective roles and relative influence of these elites
and of those of the North Korean People’s Workers Party.

The North Korean economy is no less shrouded in obscurity
than is the North Korean polity. The obscurities include whether the
size of the North Korean economy is 1/50 or 1/25 the size of South
Korea’s economy or something in between, and whether annual GDP
growth in the North has ranged between —6 and +6 percent, possibly
averaging about —2 percent over the past dozen years, or instead has
stagnated for most of this period.

Perhaps less obscure but still puzzling is North Korea’s ability to
maintain a huge military establishment including a consequential
weapons development program and an overdeveloped defense indus-
trial base, in the midst of the pervasive poverty and weak performance
of the North Korean economy.

The monograph begins with an analysis of the North Korean
economy based largely on data provided by South Korean sources.
We estimate the size of the North Korean economy in 2002 at about
US $17 billion at nominal foreign exchange rates or about $23 billion
at purchasing power parity rates, compared with corresponding fig-
ures of $477 billion and $818 billion, respectively, for South Korea.
Per capita income in North Korea in 2002 is estimated at $762 in
nominal exchange rates and $1,021 at purchasing power parity rates,
compared with figures of $10,000 and $15,500 per capita, respec-
tively, in South Korea.




Summary  xiii

A central part of the North Korean economy’s structure is the
overdeveloped military sector, which includes the million-plus armed
forces, defense research and development of nuclear and other weap-
ons of mass destruction, and industrial production of conventional
and unconventional weapons. In relation to the size of its population,
North Korea’s armed forces are the largest in Asia. In absolute terms,
its armed forces are exceeded only by those of China, approximately
matching those of India. Military spending and production by mili-
tary industry represent between 15 percent and more than 30 percent
of North Korea’s GDP.!

Reflecting North Korea’s priorities, military spending per active
North Korean military personnel is between $3,900 and $5,500 de-
pending on whether conversions are made at nominal exchange rates
or purchasing power parity rates, respectively. The corresponding
range for nonmilitary product per nonmilitary personnel is between
$500 and $700. While military outlays are generally capital-intensive,
the 8:1 ratio between per capita outlays for the military and non-
military population in North Korea is extraordinarily high—about 50
percent higher than the roughly comparable figure in the United
States.

One characteristic that is unique is what we have labeled North
Korea’s “rent-seeking” economic system. As a rent-seeking economy,
the system relies on extracting some form of quasi-monopoly profits
(or “rents”) from its dealings with the rest of the world. While rent-
seeking behavior is not unprecedented by other countries and busi-
ness organizations, what is unique about North Korea’s rent-seeking
is that it focuses on specific activities insulated from normal market
competition because the activities themselves are formally illegal, al-
though enforcement of the laws is lax. Such are the circumstances
surrounding North Korea’s exports of drugs, counterfeit currencies,
and various categories of weapons including missiles and nuclear
weapons-related technology. North Korea’s rent-seeking has perenni-

! The range reflects North Korean and foreign sources, respectively, with the upper end of
the range from foreign sources, inclusive of some transfers to the military of fungible re-
sources acquired from abroad.
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ally followed a pattern of finding and exploiting these off-limits,
extra-market niches. Data presented in this monograph suggest that
North Korea’s hard-currency rents from these various sources are rela-
tively large. These rents provide centrally controlled resources whose
disposition by Kim Jong Il ensures the fealty and support of the mili-
tary, bureaucracy, and technocracy elites at the top of the system’s
pyramid. In turn, these elites exercise pervasive control over the
masses of North Korea’s population of approximately 22 million
through a combination of repression, fear, and occasional benefac-
tions.

Our summary of the North Korean system and how it operates
serves as background for consideration of how the system might un-
ravel. Especially since the demise of Kim Il Sung in 1994, observers
have periodically conjectured that the North Korean regime’s survival
might be imperiled. However, in recent years these conjectures have
receded for two reasons: First, North Korea’s durability throughout
this period seems to belie the credibility of scenarios envisaging the
system’s unraveling; second, the focus of external attention has drasti-
cally shifted away from conjectures about unraveling, concentrating
instead on such immediate concerns as North Korea’s repeated an-
nouncements and threats that it would reprocess spent nuclear fuel
and/or enrich natural uranium to produce nuclear weapons.

In prior years, serious consideration was given to the possibility
that the North Korean regime might collapse and reunification might
impend. Observers were regularly surprised that this did not occur.
Now, when relatively little attention is focused on possible unraveling
and unification, surprise might be experienced in the reverse direc-
tion.

With this possibility in mind, we briefly consider three scenarios
through which unification might occur:

* unification through system evolution and integration
* unification through collapse and absorption
* unification through conflict.




Summary xv

The monograph next turns to estimating the costs of possible
Korean reunification, using for this purpose a simple simulation
model with eight key parameters. The costs of reunification as esti-
mated in this study are narrowly defined, focusing on the incremental
capital requirements for doubling North Korea’s GDP in a four- or
five-year period. While this would be an ambitious and dramatic tar-
get, it cannot be construed as a proxy for all the challenges and prob-
lems that the newly configured government of a unified Korea would
face. Nor would the capital costs of reaching this target suffice as an
estimate of the total cost burden that a unified Korean government
would face. As noted above, the noncapital costs would include the
demands of humanitarian relief, political and job reeducation, ad-
ministration replacement, and political and social integration.
Moreover, these other costs could vary even more widely and lead to
a larger burden than that imposed by capital costs alone. At the same
time, as previously mentioned, it should be noted that many coun-
tries and governments have functioned and endured as unified enti-
ties with tolerable levels of stability while at the same time confront-
ing deep political, cultural, religious, and economic burdens and
disparities. Resolving these problems should not therefore be consid-
ered a precondition for unification.

It has been generally and not implausibly presumed that Korean
reunification would impose larger relative cost burdens than have ma-
terialized in the case of German reunification. Reasons for this pre-
sumption are that relative income levels are much lower and the rela-
tive populations are much larger in the North Korean-South Korean
comparison than in the East German-West German instance. Per
capita GDP in North Korea is probably between 6 and 12 percent of
that of South Korea, compared to 25-33 percent of East Germany’s
per capita GDP relative to that of West Germany in 1990.

However, several countervailing considerations may reduce the
relative costs of Korean reunification and make them less forbiddingly
high and gloomy than the foregoing story might imply. For example,
the economic burden on North Korea from its huge military estab-
lishment has been vastly greater in relative terms than were the costs
of East Germany’s military establishment preceding German reunifi-
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cation. Thus, reunification in Korea might provide an opportunity
for realizing resource savings by linking the building-down of the
North Korean military to building-up the relatively small and de-
prived civilian capital base in North Korea. Moreover, it is probably
true that prevailing attitudes and low labor productivity among the
North Korean population as well as impediments imposed by Korea’s
physical geography would conduce to more limited population
movement from North to South than that which preceded and ac-
companied German unification after the wall between East and West
Germany came down. Hence, the anticipated surge of East Germans
toward the West imposed a greater urgency on relieving the dispari-
ties between West and East German per capita income than might be
necessary in the corresponding circumstances accompanying Korean
reunification.

The simulation model used in this study to estimate the capital
costs of rapidly doubling North Korea’s GDP has been run several
hundred times with varying combinations of the parameters reflecting
differing aspects of the reunification scenarios referred to above. To
reflect the huge uncertainties involved in estimating reunification
costs, we allow for a range of different values for the key parameters:
the pre- and postunification levels of GDP and military spending in
the North and the South; the incremental capital-output ratio
(ICOR) relating the investment requirements for raising output and
income; the effectiveness of institutional reform encompassing mat-
ketization, property rights, and the rule of law; and whether the
stipulated target for doubling GDP in the North is set at four or five
years.

The capital costs of Korean unification as derived from the
simulations and based on the stipulated economic growth target cover
a range between $50 billion to nearly $670 billion in 2003 U.S.
prices. If North Korea’s initial GDP is as large as 8 percent of that of
the South, then the capital costs of unification will tend toward the
higher end of this range because the capital requirements for doubling
output will be higher. If the initial North Korean GDP is lower rela-
tive to that of South Korea, the corresponding capital requirements
for doubling output in the postunification North will be reduced. If
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the ICOR is as high as 5, the corresponding costs will be raised to-
ward the higher end of the range. If the preunification military
spending share of North Korea’s GDP is relatively higher but is sub-
stantially reduced after reunification, then the savings from military
build-down will be somewhat larger, and the residual capital costs of
reunification will be lowered. Furthermore, these costs will vary in-
versely with whether the institutional reform strategy accompanying
reunification is assumed to be effective, moderately effective, or rela-
tively ineffective. If median values are posited for the various parame-
tets, the estimated capital costs would be approximately $350 billion.

The monograph next considers various possibilities for distrib-
uting the resulting capital costs, dividing them among four compo-
nents: private capital flows from South to North Korea; private
capital flows from the rest of the world; public transfers from South
Korea; and public transfers from the rest of the world. If, for example,
private and public capital transfers from South Korea made up, say,
one-third of the capital cost burden, the burden on the South’s econ-
omy would span a range between $17 billion and $223 billion, repre-
senting between 0.9 percent and 11 percent, of South Korea’s cumu-
lative GDP over a four- or five-year period. The remaining capital
costs could plausibly be shared among private and public sources in
the United States, Japan, China, the European Union, and the inter-
national financial institutions. To further limit the cost burden, we
briefly discuss an idea for demobilizing large elements of the North
Korean military into a “civil construction corps” to provide a contract
labor pool available for commercial and public employment by both
private direct investors in North Korea and by the reunified Korean
government.

While our estimates of the capital costs of reunification span a
wide range, this range is narrower in dollars, and its absolute dollar
magnitudes are substantially smaller than estimates made by other
institutions and analysts. Those other estimates—no less fallible than
our own—rvary widely in the economic targets they adopt, the time
horizons they cover, their baseline data assumptions, and the meth-
odologies they employ. Consequently, they are not strictly compara-
ble to our own or to one another, although each purports to measure
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something broadly construed as “the cost of Korean reunification.”
Their variation extends from $290 billion (an estimate made in 1994
and posited over a 32-year period) to $3.2 trillion (estimated in 1997
and extending over a 10-year period).

The monograph also assesses the relevance and nonrelevance of
Germany’s unification in the 1990s and that which might impend in
Korea. This assessment suggests that the dissimilarities between the
two cases are profound and pervasive, especially as concerns their
economic and cost dimensions; some aspects of Germany’s experience
with military unification may have more relevance for the Korean
case.

Finally, the monograph concludes with a brief consideration of
some problems that a unified Korea would confront relating to pos-
session of weapons of mass destruction, its relations with neighboring
countries, especially China, and its alliance with the United States.
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CHAPTER ONE

Preamble: Purpose and Roadmap

The principal aim of this research is to analyze some of the central
issues associated with Korean reunification—and especially its atten-
dant costs. As essential background for the analysis, we begin in
Chapters Two and Three with a brief examination of the structure
and functioning of the North Korean system—what is known and
not known about its various dimensions and particularly about its
economy.

Chapter Four briefly summarizes how the system might unravel.

Chapter Five describes the simulations we have done to estimate
the capital costs of reunification. The costs of reunification as esti-
mated in this analysis are narrowly defined, focusing on the incre-
mental capital requirements to double North Korea’s GDP in a four-
or five-year period. Our estimates include the costs of new plant and
equipment, replacing existing but unproductive capital, and building
infrastructure necessary to reach the specified macroeconomic growth
targets. The estimates do 7ot cover humanitarian, cultural, reeduca-
tional, and other social costs that would accompany reunification.
Attempting to estimate these costs would be both difficult and elu-
sive. Moreover, it can be argued that many and perhaps most of these
burdens can be construed as appropriate priority tasks for a unified
Korean government to discharge, rather than tasks to be accom-
plished before unification.

Notwithstanding the narrow definition of the covered costs, our
estimates span a wide range reflecting the major uncertainties at-
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tached to the estimates. The simulation methodology is explained in
Chapter Five and in the appendix.

Chapter Six summarizes estimates of unification costs that have
been made in other studies, some of which employ differing defini-
tions of costs as well as different methodologies from those described
in Chapter Five.

Chapter Seven considers the relevance and nonrelevance of
Germany’s unification experience to possible Korean unification.

Finally, Chapter Eight concludes with brief observations about
the effects of unification on some of the security policies and prob-
lems that would confront a postunification Korea.




CHAPTER TWO
North Korea: Obscurities and Paradoxes

Obscurities

North Korea is conspicuous if not unique among the 190 other
members of the United Nations in the paucity of reliable information
about it. The North Korean government has never published a statis-
tical yearbook, and it essentially ceased publishing even fragmentary
economic statistics in the early 1960s. Limited information and data
and the unreliability of what is available result in obscurity and con-
jecture rather than knowledge about the political, economic, and
military circumstances actually prevailing in North Korea.

Its political obscurities are pervasive. They include the bizarre,
volatile, and perhaps calculating character and behavior of its leader-
ship; the content and meaning of its juche (self-reliance) ideology; the
mind-shaping role of the “Great Leader” legacy of Kim Il Sung and
its interpretation and application by the “Dear Leader” incumbency
of Kim Jong II; the relationship and interaction between the Kim dy-
nastic leadership and the next levels in the North Korean hierar-
chy—namely, the military, technical, and managerial elites; and the
respective roles and relative influence of these elites as well as those of
the North Korean People’s Workers’ Party in the country’s decision-
making.

To be sure, some of these obscurities can be explained and ra-
tionalized within the North Korean context. For example, the juche
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ideology and apotheosizing of the dynastic leadership can perhaps be
understood and explained as abetting North Korea’s internal control
mechanisms and as manifestations of Korean nationalism. Whether
such explanations attenuate or accentuate the obscure and bizarre
character of North Korea’s polity is debatable.

In sum, what we know about the polity and politics of North
Korea is exceeded by what we do not know. When the North Korean
regime first denied, then subsequently admitted, and then still later
denied existence of its uranium enrichment program; and when it
halted, and then (perhaps) resumed its nuclear weapons program by
extracting plutonium from spent nuclear fuel as well as by enriching
uranium, this shifting behavior as well as the truth content associated
with it remained obscure. It is not surprising that multiple and un-
corroborated conjectures have been advanced by putative experts to
account for this behavior.

When the “Dear Leader” first welcomed Kim Dae Jung’s “Sun-
shine Policy” in the Pyongyang summit meeting of 2000 and then
subsequently repudiated it, another enigma emerged. Perhaps a plau-
sible explanation was North Korea’s initial acceptance of a
$100,000,000 compliance fee from the South, which the North may
have presumed would be a recurring subvention, although the South
did not so intend it and did not renew it.

When North Korea asserted that any attempt by the United
States and collaborating nations in the Proliferation Security Initia-
tive (PSI) to enforce sanctions against North Korea’s current or pro-
spective weapons exports would constitute an “act of war” to which
the North would respond aggressively, the precise meaning of the
threat itself was obscure and the question of how best to respond to it
baffling. The puzzle was not diminished by the fact that North Korea
had made similar threats in the past.

The North Korean economy, with which this report is more di-
rectly concerned than with its politics, is no less shrouded in obscu-
rity. Among the economic obscurities, for example, are such ques-
tions as whether the size of the North Korean economy is 3 percent
or 6 percent that of South Korea, and whether the North’s gross do-
mestic product (GDP) per capita is 6 percent or 12 percent of South
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Korea’s—or instead is outside these limits entirely.! No less obscure
and equally puzzling are conflicting data suggesting that over the past
six or seven years annual GDP growth in the North has ranged be-
tween —6 and +6 percent—averaging over the past dozen years about
—2 percent—or, instead, has stagnated for most of this period.?

Less obscure but still puzzling is North Korea’s ability to main-
tain a huge military establishment—which includes a consequential
weapons development program and a relatively overdeveloped defense
industrial base in the midst of the pervasive poverty and weak per-
formance of its economy. The North Korean military establishment
absorbs between 20 percent and over 30 percent of the economy’s
Gross National Income (GNI), and its ability to sustain such a large
military effort recalls the plight of and constraints on the Soviet Un-
ion’s economy in sustaining the Soviet military establishment in the
1970s and 1980s.?> Indeed, the North Korean economy displays
many structural characteristics associated with those of its Soviet an-
tecedent, with one major exception. North Korea has placed heavy
reliance upon acquiring large unrequited subventions and rents from
abroad.4 In contrast, the Soviet economy was remarkably and self-
destructively autarchic, while it transmitted large resource transfers
abroad. Subventions were not provided o the Soviet Union, but &y
the Soviet Union to Eastern Europe, North Korea, Cuba, and other
extensions of the then-Soviet empire.5

! See below, Chapter Three, pp. 9-11. South Korea’s population is 47.1 million, that of
North Korea approximately 22.4 million. Economist (2004).

2 See below, Table 3.2, p. 12.

3 Data on North Korea’s military expenditures are derived from various sources including
SIPRI Yearbook; 11SS, the Military Balance; the U.S. Arms Control and Disarmament
Agency’s World Military Expenditures and Arms Transfers Reports until 1997 and the State
Department thereafter; and South Korean government agencies and research institutes.
However, these data vary because of differences in exchange rates, methods of statistical es-
timation, and the prices that are used. According to Jun Sik Bae, North Korea’s defense bur-
den has grown steadily starting from the early 1970s, peaked in the mid 1990s, and then fell
to 14-17 percent of GDP in the late 1990s. See Bae (2003)

4 See the definition and discussion of economic rents in Chapter Three, pp. 14-15.
5 See Wolf et al. (1983).
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Paradoxes

The North Korean system is not only shrouded in obscurity, it is also
immersed in paradoxes. The political philosophy proclaimed by the
“Great Leader,” Kim Il Sung, to guide the state from its inception,
and reiterated frequently since then by Kim Jong Il and the North
Korean media is that of juche. Ostensibly, juche exalts self-reliance
and the independence of the North Korean state and its leadership
from the influence of other states and other external forces. The para-
dox is that, unlike the autarchic economic course endorsed and actu-
ally pursued by the Soviet state, North Korea’s “self-reliance” has
meant its perennial reliance on wealth transfers from abroad in almost
all the 55 years of its existence This is reflected (although probably
understated) by annual current account deficits between 3 percent
and 7 percent of North Korea’s GDP throughout this period.”

The file of paradoxes is replete. Another one is the sharp antin-
omy between North Korean self-characterization as a “socialist para-
dise” at the same time as it pursues and persecutes anyone who tries
to escape. It reported a bumper crop in 2001, but famine conditions
were acknowledged in 2002.8 In the midst of pervasive national pov-
erty, military spending continues to be large and is perhaps increas-
ing, focusing not only on force maintenance but also on development
of weapons of mass destruction.

6 Nicholas Eberstade whimsically observes that this paradox can be resolved by an elastic
interpretation of juche sasang (“juche thought™). Extraction or extortion of wealth transfers
from abroad is rendered compatible with “self-reliance” by interpreting it as resulting from
the exercise of North Korea’s power to garner tribute, thereby assuring its survival. See Eber-
stadt (2002). See also Eberstadt (1996). Eberstadt points out that the North Korean regime
defines itself in antichesis to the old Yi Dynasty, which was locked into tributary relations
with the “central power” of China. By the juche doctrine, North Korea is now the central
power, so others should pay tribute to it.

7 See Figure 3.1, Chapter Three, p. 16.

8 A recent study explains the decline in crop production and the lack of investment in the
agricultural sector while acknowledging unfavorable weather conditions in the 1990s. Ac-
cording to this report, the crop production of 2002 was about 3.84 million tons, which is
about 2-2.5 million tons less than the estimated need of 6-6.5 million tons. About half of
this shortage (more than 1 million tons) was filled through international food aid. See Korea
Institute for International Economic Policy (2003).
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To be sure, some of these paradoxes can be attributed to a com-
bination of apocryphal data and deceptive propaganda from the
North Korean state. Yet the bottom line remains: The North Korean
system is baffling because of the obscurities and paradoxes in which it
abounds.






CHAPTER THREE

Size, Growth, and Structure of the North Korean
Economy

Data Problems

Estimates of North Korea’s Gross Domestic Product or Gross Na-
tional Income! vary widely for many reasons. They include the ab-
sence of reliable data for many components of the national accounts,?
secrecy surrounding data that may be available internally but are not
available externally, and a possible temptation by some analysts to
invent data in the process of trying to make the best of the bad data
that are available.?

Another problem associated with North Korean data stems from
the legacy of Soviet accounting practices, which excluded “intermedi-
ate services” (for example, transportation, housing, health care, and

! Gross National Income (GNI) is gross domestic product (GDP) plus net income from
abroad. For most countries, this addition (or subtraction if the economy is a net transmitrer
of income abroad) consists of earnings from assets held abroad (or earnings made by foreign-
ers from assets held in the domestic economy). In North Korea’s case, GNI typically exceeds
GDP by the recurring, unrequited transfers from abroad (see Figure 3.1 and discussion on
p- 16-18 below), including cash remittances from Koreans living abroad.

2 The situation recalls Wolfgang Stolper’s book Planning Without Facts: Lessons in Resource
Allocation from Nigeria’s Development (1966), which refers to Africa but is no less applicable
to North Korea.

3 Most of the data used in this report come from South Korea’s National Statistical Office
(KNSO) and the Bank of Korea.
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education), from national accounts data. To the extent that this prac-
tice is replicated in North Korea’s accounts, the result is underestima-
tion of the economy’s size. This source of underestimation is proba-
bly more than offset by another anomaly in North Korea as with
other communist economic systems—namely, the tendency to gener-
ate negative “value added” in processing material inputs. That is, the
market value of the final output may be less than the value of the in-
puts used in producing it, resulting in hidden inflation and deterio-
rated quality, especially of consumer goods.*

The North Korean GDP

Estimates of the size of the North Korean economy are usually scaled
to data on the South Korean GDP (see Table 3.1). South Korea’s Sta-
tistical Office estimated South Korea’s GDP as 22 times that of the
North in 1995, and between 25 and 27 times that of the North in
the period from 1996 to 2002.5 Other estimates have scaled South
Korea’s GDP as high as 40 times or even 50 times that of the North.¢
In the simulations to be discussed later, we vary the relative size of
North Korea’s GDP between 3 percent, 4 percent, and 5 percent of
that of South Korea.?

Table 3.2 summarizes estimates made by the South Korean Na-
tional Security Office of comparative rates of growth in North and
South Korea during the 1990-2002 period.

4 See Rowen and Wolf (1990), pp. 24, 22-24, 68-69, ff.
5 See Korea National Statistics Office (2002), pp- 13-14.

6 The estimate of 40 times is from the Cato Institute in Washington, D.C. The estimate of
50 times is from Ambassador Lee In-Ho, President of the Korea Foundation in private con-
versation with the author at UCLA, February 2003.

7 See Chapter Five, p. 34, and the appendix, pp. 63-64.
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Table 3.1
North Korean and South Korean Gross Domestic Products, 2002
(in North and South Korean won and U.S. dollars)®

North Korea South Korea
Won U.S. dollars Won U.S. dollars
Nominal PPP? Nominal PPP
exchange rates exchange rates
rates rates

Size of econ-
omy (GDP) 21,331 17.0 22.8° 596,881 476.7 727.8
(billions)
Per capita
national 952 759 1018 12,673 10,012 15,5420
product

SOURCES: Bank of Korea; World Bank; Economist (2004).

@ PPP = purchasing power parity.

b Authors’ calculations from Economist (2004). South Korea’s population is 47.1 mil-
lion, that of North Korea approximately 22.4 million (Economist, 2004). All of the fig-
ures for North Korea should be regarded as rough approximations with a wide band
of uncertainty attached to them.

The nearly 12 percent reversal shown in Table 3.2 in South Korea’s
growth between 1997 and 1998 (from +5 percent to —6.7 percent),
reflects the East Asian financial crisis of that period. It is difficult to
explain and reconcile North Korea’s reported (and perhaps
bogus) high growth and bumper crops in 1999 with famine and acute
poverty in 2000.

8 All of the figures for North Korea should be regarded as rough approximations with a wide
band of uncertainty attached to them. During Kim Jong II’s extended train trip from Py-
ongyang to Moscow in 2002 Kim was quoted by his accompanying Russian interlocutor as
having observed that “many countries exaggerate their disasters to get more aid from the
global community” (see Breen, 2002, p. 6). Although Kim’s observation was reportedly
made about poverty in Africa rather than in North Korea, it is worth bearing in mind in
interpreting and evaluating the North Korean data shown in Table 3.1.
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Table 3.2
North and South Korean GDP Growth Rates,
1990-2002 (in percentage per year)

North South
Years Korea Korea
1990 -3.7 9.0
1991 -3.5 9.2
1992 -6.0 54
1993 -4.2 5.5
1994 -2.1 8.3
1995 4.1 8.9
q1996 -3.6 6.8
1997 -6.3 5.0
1998 ~-1.1 -6.7
1999 6.2 10.9
2000 1.3 9.3
2001 3.7 3.1
2002 1.2 6.3
Cumulative growth,
1990-2002 -22.2 81.0
Average GDP growth
rate, 1990-2002, %/yr -1.7 6.2

SOURCES: Bank of Korea; Korean Ministry of Unifia-
tion {cited in Oh and Hassig, 2000, p. 42); and authors’
calculations.

Structural Characteristics of North Korea’s Economy

North Korea’s economy has been described in terms of three sectors:
the primary sector, comprising agriculture (employing about 40 per-
cent of the population), mining, and state factories; the defense sec-
tor; and the “court economy,” which provides goods and services for
North Korea’s elites and largely functions apart from the rest of the
economy.? The court economy has been characterized as “able to se-

9 See Oh and Hassig (2000), pp. 65-67. The estimate of the farm population is from the
Korean National Statistical Office.
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cure state resources but unaccountable to the economic bureauc-
racy.”10

From the standpoint of North Korea’s limited economic rela-
tions with the outside world, this court economy is an aspect of what
can be described technically as a rent-seeking economic system. The
rents realized by and for North Korea’s political, military, and techni-
cal elites provide resources crucial for the leadership’s maintenance of
control and loyalty of the approximately 3 million beneficiaries at the
top, and for perpetuation of the system.!!

A central part of the economy’s structure is its overdeveloped
military sector. This includes the million-plus armed forces, defense
research and development of nuclear and other weapons of mass de-
struction,? and industrial production of conventional and unconven-
tional weapons. In relation to the size of its population, North Ko-
rea’s armed forces are the largest in Asia. In both respects—military
production and military forces—overdevelopment of the military sec-
tor emulates North Korea’s Soviet antecedent while exceeding the
latter in relative terms.

Taken together, reported budgetary military spending and pro-
duction by military industry (to the extent the latter is not already
included in budgeted military spending) represent between 25 per-
cent and over 30 percent of North Korea’s GDP,? a range reflecting
the uncertainties of the estimate. The actual size of the military sector
as a share of the North Korean economy is probably closer to the up-
per end of this range because of what is not included in the data on
which the estimates are based. For example, unrequited capital trans-
fers and other rents extracted from other countries probably redound

10 Oh and Hassig (2000), p. 66.

" In economic terminology, rents are quasi-monopoly earnings, or super-normal profits
that, in a competitive market environment, are usually short-lived. See discussion below, pp.
14-15.

12 Ample recourse to Pakistan’s Abdul Qadeer Khan has presumably enabled North Korea to
economize on its costs of acquiring the technology for its nuclear weapons and delivery
programs. See Hersh (2003).

13 of. Wolf et al. (1989, 1995).
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in considerable measure to the benefit of the military sector. Fur-
thermore, priorities in resource allocation to the military and prefer-
ential treatment of its leadership and personnel are not reflected in
these estimates of the military share of GDP, just as they were not
adequately reflected in Soviet practices of bygone days.

Another way of expressing the military’s dominance in the
North Korean economy is by comparing military outlays per active
military personnel with nonmilitary outlays per nonmilitary persons
in all of North Korea. Military spending per active North Korean
military personnel is between $3,900 and $5,500, depending on
whether the dollar conversions are made at nominal foreign exchange
rates or purchasing power parity rates, respectively. The correspond-
ing range for nonmilitary national product per nonmilitary personnel
is between $509 and $707. Although military outlays in other coun-
tries are typically capital intensive, the 8:1 ratio between per-capita
outlays for the military and nonmilitary population in North Korea is
extraordinarily high: For the United States the roughly comparable
figure is about 5:1.

One characteristic of North Korea’s economy is unique. This is
what we have labeled North Korea’s “rent-seeking” economic sys-
tem.! This means that the North Korean system is focused and relies
on extracting some form of quasi-monopoly profits (i.e., rents) from
its dealings with the rest of the world.

Rent-seeking behavior refers not only to the use of productive
resources to extracting rents but also to the deliberate use of declara-
tory policies, threats, and negotiatory stances by the government to
acquire such rents. In the North Korean context, rent-seeking be-
havior also encompasses “protective services” extended in the form of
promises to refrain from aggressive actions—such as development of
nuclear weapons, missile delivery systems, and other weapons of mass
destruction—in exchange for payments, whether through foreign aid
in currency or in kind, as fuel or food, as loans understood as unlikely

14 See Krueger (1974); Buchanan, Tollison, and Tullock (eds.) (1980).
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to be repaid, or as resources provided under the 1994 Framework
agreement to North Korea by “protected” signatories.’s

To be sure, rent-seeking by governments other than North Ko-
rea’s as well as by private, commercial firms is not unprecedented.
Governments and other public agencies have often sought and some-
times acquired special concessions enabling them to realize monopoly
rents from subsequent transactions. Governments and companies
have sometimes acquired exclusive licenses or other privileges allow-
ing them to explore and develop oil deposits or to engage in exclusive
sales or purchase agreements from which rents have been realized.
Consider, for example, Iraq’s former extraction of subventions from
Saudi Arabia in return for Iraqi abstention from aggression against
Saudi Arabia; the Soviet Union’s extraction of concessions from Fin-
land in return for retention by that country of its sovereignty prior to
World War II; Wal-Mart’s monopsonistic exactions from multiple
small-scale suppliers; and pharmaceutical companies’ use of patents
and other legal devices to recoup (and thereby motivate) the huge
prior research and development (R&D) outlays incurred in develop-
ing therapeutic drugs. However, such rents and the special arrange-
ments on which they depend are usually only temporary because they
are redressed by disclosure and, sooner or later, by the normal opera-
tion of competitive market forces or, failing this corrective process, by
antitrust regulatory policies.

What is different and unique about North Korea’s rent-seeking
is that it focuses on specific activities insulated from normal market
competition because the activities themselves are formally illegal but
enforcement of the laws is lax. These are the circumstances sur-
rounding North Korea’s exports of drugs, counterfeit currencies, and
various categories of weapons including missiles and, prospectively,
nuclear weapons technology. North Korea’s rent-seeking has perenni-
ally followed a pattern of finding and exploiting these off-limits,
extra-market niches.

15 See below, p. 18.
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As noted earlier, the North Korean state has been dependent
since its inception on unrequited wealth transfers through humani-
tarian and other grants and aid from abroad and extra-legal rents de-
rived from illicit exports.

In the half century of its existence, North Korea has perennially
incurred current-account deficits. In almost every year since its for-
mation, its imports have exceeded its exports, without recorded capi-
tal imports equivalent to this gap. Figure 3.1 shows the annual trade
deficits on North Korea’s current account from 1960 to 2001.

The figures shown in the “trade deficits” line probably underes-
timate North Korea’s actual current account deficits, among other
reasons because some of its imports typically were accompanied by
substantial but unrecorded imports of associated services. The data in
Figure 3.1 also exclude weapons imports before 1990 from the Soviet

Figure 3.1—North Korea’s Imports, Exports, and Trade Deficits, 1960-2001
(in millions of U.S. dollars)
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SOURCES: Bank of Korea; Korean Ministry of Unification; United Nations World Food
Programme; Hwang (1993); Flake (1998); Eberstadt (1996); Noland (1996).
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Union and thereafter from other sources. Nor do the Figure 3.1 data
allow for barter transactions that may have ensued between North
Korea and Pakistan involving exchange of missile delivery vehicles
and technology from North Korea for uranium enrichment technol-
ogy and other nuclear equipment and technology from Pakistan.

Estimates of North Korea’s implicit foreign debt are based on
the magnitude of the accumulated annual trade deficits.’ North Ko-
rea does not recognize these debts. Instead, the accumulated current
account deficits are construed by North Korea to represent capital
transfers provided by its various benefactors for reasons of their own:
for example, by the Soviet Union from 1960 to 1990 to support its
ideological partner, and by China over the past dozen years for both
this ideological reason and also to forestall a flow of refugees from
North Korea that China feared would ensue if poverty in North Ko-
rea were to become more acute as a result of curtailed imports from
China.

In 1990, trade between the former Soviet Union and North Ko-
rea was about $2.3 billion (more than one half of North Korea’s for-
eign trade), but in the 1990s North Korea’s trade with Russia de-
clined sharply to an annual level of $100 million. This was partly the
result of tensions between the two countries over the non-redemption
of North Korea’s debts to Russia. Thereafter China became North
Korea’s largest trading partner as well as its largest donor of aid. Cur-
rently, China accounts for about one-third of North Korea’s foreign
trade with recorded bilateral annual trade of more than $700 million.
China’s major exports to North Korea include crude oil, corn, and
rice, all of which are priced below world market prices; hence, the
actual value of this trade is significantly higher than its recorded
value.”

16 See estimates of North Korea’s foreign debt, 1985-1998, in Oh and Hassig (2000), p. 46.
More recent estimates by Kamil Akramov based on South Korean sources have placed North
Korea’s external debt at $12-12.5 billion, although North Korea stalwartly disavows any
such obligation.

17 Korea Institute for International Economic Policy (2003).
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In the past decade, Russia has virtually ceased to be a source of
wealth transfers to North Korea whereas China continues to provide
them in large amounts. The forgone Russian sources were superseded
by transfers from Japan, South Korea, and the United States from
1994 until 2000 under the so-called Framework agreement. The
Framework, terminated in 2001, provided oil, food, and light-water
reactors from the three countries (with the European Union a subse-
quent contributor) in exchange for a commitment by North Korea to
end its nuclear weapons program and cultivate relations with South
Korea.

In addition to its exports of metallic ores and other commodities
and its perennial receipt of unrequited capital transfers, North Korea
has other means of acquiring external resources. These other revenue
sources include various nominally proscribed exports of drugs; coun-
terfeit currencies; missile technology to Pakistan, Iran, and probably
other states; and perhaps nuclear weapons technology to Iran. Some
of these receipts are included in the export data shown in Figure 3.1.
North Korea’s hard-currency receipts from these sources have been
variously estimated between $0.5 billion and $1.0 billion annually
over the period from 1990 to 2002. Much of the revenues derived
from illegal transactions are believed to be excluded from North Ko-
rea’s budgetary processes, and are presumed to accrue in large meas-
ure directly to Kim Jong Il in the form of segregated, personal ac-
counts. 18

Unrequited capital transfers, unreported extra-legal exports, and
the economic rents that accrue from them are crucial elements of the
North Korean economic “system.” They provide centrally controlled
resources whose disposition by Kim Jong Il ensures the fealty and
support of the limited numbers of civilian and military elite among
the bureaucracy, the technocracy, and the military establishment at
the top of the system’s pyramid.® In turn, these elites exercise perva-
sive control over the mass of the North Korean population through a

18 See Eberstadt (1996); Solomon and Choi (2003); and Oh and Hassig (2000), pp. 65-67.
19 See Oh and Hassig (2000), p. 42.
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combination of repression, fear, and occasional benefactions. These
instruments of control may be jeopardized but can probably be main-
tained notwithstanding protracted negative or stagnant economic
growth and periodic famines. This bleak prognosis is based on the
fact that the external resources acquired by the central leadership and
through which it exercises control are largely unaffected—and per-
haps might even be increased—by internal economic setbacks in

North Korea.




CHAPTER FOUR
How the System Might Unravel: Scenarios for

Reunification

Diminished Attention to Reunification

The political prospects for Korean reunification and for the unravel-
ing of the North Korean system have fluctuated intermittently over
the past dozen years. Following the demise of Kim Il Sung in 1994,
foreign observers periodically conjectured that the regime’s survival
might be imperiled. Circumstances contributing to these conjectures
have included the apparently serious deterioration in the North Ko-
rean economy, as well as the gradual, uncertain, and usually obscure
process by which Kim Jong Il has acquired most of the power pos-
sessed by his father.

In recent years, these conjectures have receded for two reasons:

* The North Korean regime’s demonstration of its durability, es-
pecially its undiminished ability to maintain one of the dozen
largest conventional military establishments in the world. Not-
withstanding serious economic adversities, North Korea’s dura-
bility seems to belie the credibility of scenarios envisaging the
system’s unraveling,

* The focus of external attention has shifted away from conjec-
tures about unraveling and reunification, concentrating instead
on more immediate concerns: specifically, North Korea’s re-

21
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peated announcements and threats that it would reprocess spent
nuclear fuel rods and/or enrich natural uranium to produce nu-
clear weapons, or that it has already done so and might do more
of the same unless its demands for security guarantees coupled
with economic benefits were met.

In prior years, when serious consideration was given to the pos-
sibility that the regime might collapse and reunification might im-
pend, observers were surprised when this did not occur. Currently,
when relatively little attention is focused on possible reunification, we
might be surprised once again—but this time in the reverse direction.
The possibility of reunification might become relevant and timely as
well as unexpected.

Three Reunification Scenarios!

Several scenarios are briefly sketched below to illustrate some plausi-
ble circumstances under which the North Korean regime might be
replaced or absorbed and reunification of the Korean peninsula might
be accomplished. The scenarios provide a backdrop for estimating a
range of costs with which reunification would then be associated. We
will turn to these cost estimates in Chapter Five.

Scenario A: Unification Through System Evolution and Integration

North Korea might adopt and implement (perhaps at an accelerated
pace) China’s remarkably successful economic model: liberalizing the
economic system, opening trade and capital transactions, decreasing
centralized economic control, and increasing decentralization and

1 The following discussion draws heavily on prior RAND work, especially, Pollack and Lee
(1999) and unpublished work by Bruce W. Bennett and Jennifer Lind on transitioning to
Korean unification—implications for U.S. and ROK force requirements. Although our dis-
cussion draws on this prior work, we make various judgments and describe illustrations that
condense and depart from the previously cited RAND studies in important respects.

e
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marketization of economic activity.2 Under these circumstances, the
economic system in the North would become more compatible with
that in the South. The process could be likened to the experience of
China and Taiwan. In fact, not only have the economies of the
mainland and of Taiwan expanded their trade and investment trans-
actions several-fold in recent years, but the structures of the two
economies are becoming more compatible, although certainly not
identical.?

Under these circumstances, some form of political federalism be-
tween North and South Korea might be envisaged, including closer
contacts between the two military establishments, joint training and
military exercises between them, and denuclearization of the North.

To be sure, developments along these lines would take several
years to emerge. Moreover, they would probably ensue only under
the most favorable and perhaps less plausible circumstances. Some
recent evidence, while mildly encouraging, is still far less than would
make this scenario appear probable rather than only conceivable.

Scenario B: Unification Through Collapse and Absorption®

As discussed earlier, the North Korean regime has shown an extraor-
dinary capacity to withstand severe internal economic adversity. In
large part this capacity has been due to the regime’s dexterity and ef-
fectiveness in acquiring economic rents and other sources of support
from outside sources. These resources have been deployed to main-
tain and strengthen the regime’s centralized political control, not-

2 Evidence of movement in these directions has been periodically reported by and, more
recently, has been observed in Pyongyang. See, for example, “Through a Glass Darkly,”
2004. While the earlier reports were not sustained, the more recent ones may be.

3 As one indicator, China’s ownership of investments in fixed assets in 2002 was 43 percent
by government, 15 percent by individuals, and the remaining 42 percent by collectives and
others (China Statistical Yearbook, 2003, p. 187). Roughly comparable figures for Taiwan are
23 percent government, 13 percent individuals and partnerships, and 62 percent private
companies (General Report (Taiwan Statistical Tables) 1. General Condition of Enterprise
Units of All Industry, 2001, htep://eng.dgbas.gov.tw/mp.asp?mp=2).

4 See “Through a Glass Darkly.”
5 See Pollack and Lee (1999), pp. 57-66.
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withstanding the presumptively disruptive effects of famine, decima-
tion of the North Korean populace, and any emergent signs of inter-
nal resistance. But what has been true in the past might not be replic-
able in the future.

Were North Korean economy to experience further severe set-
backs, and were they to be accompanied by North Korea’s inability to
acquire sufficient external resources to sustain its large military estab-
lishment and its supporting defense industry, the ensuing situation
might differ from that of the past. If the economic adversity were se-
vere and external subventions were limited, the regime might be un-
able to support its military assets and to maintain order and control
in the separate regions of North Korea. Divisions might emerge
within the party leadership, and the preeminence of Kim Jong Il
might be compromised. If contacts and communication between the
military establishments in the North and the South had previously
occurred, such contacts might be expanded, leading to some form of
comity and cooperation between the North and Korean military es-
tablishments. With appropriate financial inducements, this in turn
might lead to the demilitarization and denuclearization of the North,
and absorption of the North Korean regime into that of the South.¢
Of course, this trajectory is not the only one that might ensue fol-
lowing “collapse.” Instead, the ensuing circumstances might entail the
emergence of regional warlords and conflict among them—
circumstances that might then link with a scenario of unification
through conflict.

Scenario C: Unification Through Conflict

Conlflict between North and South Korea might arise from any of
several possible precipitating events: for example, North Korean inva-
sion of the South based on a real or fancied provocation from the
South; a North Korean interpretation of a provocation from the
United States as one in which South Korea is closely complicit; inter-

6 To be sure, there is a jump if not a leap from the circumstances summarized in this sce-
nario, and the posited outcome. Plausible intervening steps are described in unpublished
RAND work by Bennett and Lind.
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nal conflict within North Korea spilling over into the South; or by
“preventive” intervention into North Korea from the South to fore-
stall such a spillover or to forestall other possibly threatening circum-
stances in the North. In any of these circumstances, it is plausible that
the United States and China would cooperate—either tacitly or
overtly—to end the conflict by having their respective military forces
intervene to restore and preserve order and especially to prevent fur-
ther escalation, particularly if some casualties had been incurred on
either or both sides.” It is also likely that the conflict would have in-
flicted considerable damage on South Korea’s capital stock, which
would raise reconstruction costs in the South rather than direct capi-
tal costs of reunification in the North.

If a conflict scenario were to include within it insurgency in
North Korea, the burden of achieving sufficient security for reunifica-
tion to proceed would be heavier, and the attendant costs would rise
accordingly. Assuming sufficient cooperation between the United
States and China to reestablish order and enforce the peace, unifica-
tion of the peninsula might be accomplished within a few years, per-
haps based on some form of federalism between North and South.
We assume that the central government of such a reunified Korea
would adopt institutions similar to or congruent with those currently
in place in the South. As part of a U.S.-China cooperative agreement,
these developments might plausibly be accompanied by conditional
agreements to substantially reduce if not remove U.S. forces from the
Korean peninsula.

7 In this study, we do not consider the unlikely possibility that efforts to prevent escalation
might fail and that weapons of mass destruction might be utilized instead. One reason we
deem this possibility to be unlikely is that both the United States and China would be
strongly motivated to use their diplomatic and military leverage to prevent it. Another reason
is that the ramifications of such an escalatory scenario would carry us far afield from the
intended focus of our study.






CHAPTER FIVE
The Capital Costs of Korean Reunification:
Estimation and Management

Fluctuating Interest in Reunification

As previously noted, the political prospect of Korean unification has
frequently surfaced over the past two decades, preceding the demise
of Kim Il Sung in 1994 and especially in the decade since then. For
decisionmakers in Seoul and Western policymakers, that prospect has
frequently been sidelined by external events that have diverted atten-
tion away from Korean reunification. These distractions have
included—Dbesides those mentioned earlier—the protracted and costly
process of German reunification since 1991, the financial crisis in
Korea and Southeast Asia in 1997 and 1998, and North Korea’s
brandishing of nuclear weapons or periodic claims to have programs
under way to provide them in the early 1990s and especially since
2003.

Reluctance to focus attention on reunification has been rein-
forced by estimates that the associated costs may be enormous. De-
pending on varying assumptions and scenarios, these costs have been
estimated as spanning a range between several hundred billion and
several trillion dollars.! This huge range reflects both a diversity of

1 See Noland, Robinson, and Liu (1998); and Noland (2000). Chapter Six presents a brief
overview of the differing methods and results of prior cost estimates by several institutions
and analysts in Korea and the United States.
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assumptions and a plethora of uncertainties including ignorance
about the real economic conditions in North Korea, the circumstance
and timing of possible reunification scenarios, and the appropriate
economic and other goals that reunification should seek. Because the
estimates of Korean reunification costs have been so high, all of the
relevant “players” who would be affected by these costs—especially
South Korea but also the United States, Japan, China, and the inter-
national financial institutions—have been inclined toward an attitude
of “not on my watch” and “let’s wait and see.”

Apart from the enormous political and social problems that
Korean reunification would confront, it is generally and plausibly
presumed that reunification would impose even larger relative cost
burdens on South Korea and its allies than the substantial costs that
have materialized (and indeed are still accumulating) in Germany’s
reunification. From 1991 through 2004, $1.4 trillion of West Ger-
many’s wealth was transferred to the East, representing about 5-6
percent of Germany’s cumulative GDP during this period. Relative
income levels are much lower and the relative populations are much
larger in the North Korean-South Korean case than in the East Ger-
man-West German case. Per capita GDP in North Korea relative to
South Korea is much lower (perhaps 8 percent or less) than the 20-30
percent proportion between East Germany and West Germany in
1990.3 North Korea’s population is about one-half that of South Ko-
rea whereas the East German population was only one-quarter that of
West Germany. Thus, because the relative income gaps and the rela-
tive populations are larger in Korea than in Germany, it has been in-
ferred that the resulting cost burden would be relatively higher for
Korean reunification than German reunification.

2 Solomon and Choi, 2003; authors’ calculation.

3 Prior to German reunification, U.S. government estimates had erroneously placed East
German per capita GDP over 80 percent that of West Germany. After reunification it ap-
peared that these estimates were wide of the mark by a factor of 3 or 4; East German per
capita GDP was about one-fourth (or less) that of West Germany. See CIA (1999).
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However, several countervailing considerations might reduce the
relative costs of Korean reunification and make them less forbiddingly
high and gloomy than the foregoing story implies.

* The economic burden on North Korea from its huge military es-
tablishment is much greater in relative terms than was the corre-
sponding burden of East Germany’s military establishment pre-
ceding German reunification. As previously noted, in North
Korea the military establishment absorbs 20 to 30 percent or
more of the North Korean GDP. ,

* In contrast, in East Germany in 1990-1991 the Soviet Union
was the predominant military establishment. Although Soviet
forces imposed some burden on the East German economy,
most of their costs were borne by the Soviet Union.

* Reunification in Korea may provide an opportunity for realizing
appreciable resource savings by linking the building-down of
North Korea’s military to the building-up of its relatively small
and deprived civilian capital base.

* Finally, it is probably true that prevailing attitudes among the
North Korean population as well as the impediments imposed
by Korea’s physical geography would conduce to more limited
population movement from North to South than that which
preceded and accompanied German reunification after the wall
between East and West Germany came down. The unfolding
and anticipated surge of East Germans toward the West im-
posed a greater urgency on relieving the disparities between
West and East German per capita income than might ensue in
the event of Korean reunification.

Simulation and Uncertainties

That there are profound and pervasive uncertainties surrounding es-
timation of reunification costs hardly needs mentioning yet is so im-
portant as to require it. Many of these uncertainties are reflected or
implied in the brief descriptions of the three reunification scenarios in
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Chapter Four. To simplify our estimates, we focus on the capital
costs of rapidly doubling North Korean GDP, acknowledging that
even these costs are profoundly uncertain.

In addition, unification would entail such other costs as those
relating to humanitarian efforts, economic stabilization, regime re-
placement, political reeducation, job training, administration and bu-
reaucratic overhaul, and social integration. These broader costs are
even more uncertain than the capital costs, and could exceed the capi-
tal costs. Even so, substantial disparities in economic and social con-
ditions between the Northern and Southern parts of Korea would still
remain, disparities that a unified government would have to manage
carefully to assure reasonable stability in the North.

Still, it can be argued that management and containment of
those broader costs should be viewed as tasks that typically are dis-
charged by many governments in the course of their normal although
pressing obligations and functions. Indeed, there are many instances
of countries and governments which function with tolerable effec-
tiveness and stability notwithstanding deep political, social, cultural,
and economic disparities and rifts within them. Examples include In-
donesia (e.g., Christian Ambonese and Muslim Javanese), Belgium
(the Flemish and Walloons), East and West Ukraine, Italy (the Mez-
zogiorno and the more prosperous Piemonte region), not to mention
the United States (e.g., California and Mississippi), and even within
New York City (including the boroughs of Manhattan and Queens).
In sum, countries can be unified while often remaining far from uni-
formity or homogeneity.

The Model
The simulation model we apply is described in the appendix; it is
based on five key assumptions:

1. Achieving a doubling of North Korea’s GDP and per capita
GDP in a relatively short petiod would constitute a sufficiently
large economic boost to enable the unified state to proceed and
to manage its affairs in the more or less normal, although admit-
tedly imperfect manner, in which other new states and govemn-
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ments typically manage their internal problems.4 (Doubling
North Korea’s GDP in four or five years implies a GDP growth
rate between 14 percent and 18 percent annually; the implied
six-year doubling rate would be 12 percent annual growth. These
rates are unusual but not entirely unprecedented.)

2. The rapid economic growth implied by the previous assumption,
combined with the pattern of institutional reform implied by the
fifth assumption below, will contribute to a manageably low rate
of population exodus from North Korea.

3. The core capital costs of doubling North Korean GDP can be
estimated as the incremental capital requirements for reaching
the objective of doubling GDP in the North.

4. The net capital costs can be lowered modestly by military savings
realized from lowering military spending below its extremely
high current levels in North Korea and, to a considerably lesser
extent, in South Korea.

5. The capital costs of unification will be higher or lower depending
on the pace and effectiveness of what we refer to as institutional
reform.

Each of these assumptions is arguable, as is the structure of the
model described in the appendix. With respect to the model, we be-
lieve its simplicity is an advantage rather than a shortcoming. In gen-
eral, it is desirable that models be no more refined and demanding
than is consistent with the quality and extent of the data available for
implementing them. For North Korea, the requisite data are dis-
tinctly limited.

Our estimates of reunification costs are not specifically or di-
rectly tied to any one of the three scenarios. Instead, variations in the
key parameters used in the simulations are intended to reflect differ-
ences among the scenarios, as well as the uncertainties embedded in

4 See further discussion of this point, pp. 46-47. The GDP to be doubled according to this
target would be the GDP level prevailing under one or another of the unification scenarios.

5 See discussion below, pp. 36-37.
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them. For example, the range of incremental capital-output ratios
(ICORs)—varying from 3 to 5—used in the simulations can be asso-
ciated, respectively, with scenario A (unification through evolution
and integration), scenario B (collapse and absorption), and scenario C
(conflict).6 A higher ICOR, implying larger capital costs of reunifica-
tion, is likely to be associated with a more conflicted reunification
process—hence, with scenario C rather than scenario A7

Comparing ICOR values among countries is suggestive al-
though not determinative because of the numerous factors that will
influence the coefficient in different contexts, including resource en-
dowments, capital intensities of different industries, prevailing regula-
tory constraints, and management capabilities.

Table 5.1 shows a range of ICOR values between 2.7 and 5.1
for China, Japan, South Korea, and Taiwan during periods when
they were experiencing rapid economic growth.8

In all the scenarios and simulations our estimates relate to the
capital requirements associated with meeting the stipulated aggregate

6 The Incremental Capital-Outpur Ratio (ICOR) is the ratio of new investment to additional
output. The ICOR for a given country measures the increase in output resulting from a unit
increase in the country’s total capital stock. The inverse of the ICOR is thus an upper-bound
estimate of the average marginal product of capital for the macroeconomy. In general, the
lower the ICOR, the more efficiently new investment is employed. An economy’s ICOR
includes the cost of both infrastructure and industrial capital. For example, the costs of re-
habilitating North Korea’s electricity grid network—which has been estimated at $3-5
billion—would be a component of the North Korean ICOR. See Nautilus Institute (2000).
See also Vanek and Studenmund (1968) and Gianaris (1970).

7 Auty (ed.) (2001).

8 In November 2004, in a conversation with one of the authors of the report, the Korean
Development Institute’s specialist in North Korea and unification issues expressed his view
that North Korea’s ICOR would initially be quite low—about 2 rather than 3—because
unification would be accompanied by reduced regulatory restrictions on the efficient use of
capital. Reducing these constraints would, he thought, sharply raise capital productivity re-
sulting in a low JCOR. Later in the process, he opined, ICOR would rise to 3 but was un-
likely to go much higher. While capital infusions could be highly productive, he believed
limitations on North Korea’s capacity to absorb capital would provide a cap on the appropsi-
ate magnitude of such infusions.
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Table 5.1
Incremental Capital-Output Ratios (ICOR)
and GDP Growth in East Asian Countries

GDP
growth ICOR

China

1991-1995 11.6 3.4

1996-2000 8.4 45

2001-2003 8.0 5.1
Japan

1961-1970 10.2 3.2
South Korea

1981-1990 9.2 3.2
Taiwan

1981-1990 8.0 2.7

SOURCE: Kwan (2004).

GDP growth target for the North? We do not, for example, attempt
to translate these capital cost estimates into the present value of con-
sumption expenditures in the North that would be associated with
realization of the annual growth rates posited in the simulations.

The three illustrative scenarios may also affect and be affected by
the parameter relating to Institutional Reform Strategy
(IRS)—embracing economic liberalization, property rights, and the
rule of law. For example, scenario B may be associated with more
rapid IRS, resulting in lower capital costs than A or C. We assign an
arbitrary weight in the simulations for the IRS parameter ranging
from 1 to 3, implying, respectively, that costs are as estimated from
the other parameters in the simulation model or, alternatively, that
these costs are doubled or tripled, reflecting slower or slowest imple-
mentation, respectively, of institutional reform. The rationale for
varying the IRS multiple with respect to the pace of reform is that
capital will be more or less efficiently allocated and utilized depend-
ing on whether the pace and effectiveness of institutional reform are
rapid and high, or slow and low. With slow and limited market liber-
alization and the limited prevalence of the rule of law, capital will be

? See below, Chapter Five, Table 5.2, p. 39.
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less efficiently utilized and the capital costs of reunification will
thereby increase.

The following are some of the other major uncertainties re-
flected in the various parameters used in the simulations:

* North Korea has about 1.1 million men in its armed forces and
about three or four times that number in its reserves, and a mili-
tary spending share of GDP of 25-30 percent. South Korea’s ac-
tive military forces are about 680,000 with reserve forces several
times that number, and its defense spending share is about
2.7-2.8 percent. The essence of the idea mentioned eatlier for
managing and limiting the costs of reunification is to shrink the
combined military forces of South and North Korea from over
1.7 million to perhaps 400,000, with the bulk of this reduction
realized by decreasing North Korea’s forces, and reallocating the
resource savings to defray part of the capital build-up costs in
the North. The assumed difference between preunification and
postunification military spending in the North is reflected by
different values assigned to the North’s military spending pa-
rameter % ; the assumed difference between preunification mili-
tary spending and postunification in the South is reflected by
different values assigned to the South’s military spending pa-
rameter f3;.

* The paucity and unreliability of data on North Korea’s economy
and the ratio between its GDP and South Korea’s is reflected in
the wide range of values assigned to this ratio, &; (between .03
and .05), depending on whether North Korea’s GDP is assumed
to be 3 percent, 4 percent, or 5 percent of South Korea’s GDP,
corresponding to per capita product in the North approximately
between 6 percent and 10 percent of that of South Korea.

10 South Korea’s defense spending was $11.4 billion and $13.3 billion in 2001 and 2002,
respectively; its corresponding GDPs in those years were $422 billion and $476 billion. See
IISS (2004). See also Wolf, Bamezai, et al. (2000) for similar estimates in both nominal ex-
change rates and purchasing power parity rates.
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o The simulations further adopt a target, T}, a goal of doubling
North Korea’s GDP in four or five years after unification. As
mentioned above, we assume that this rapid rate of directly ex-
perienced economic progress would tend to limit population
flows from North Korea to manageable levels and would provide
a basis for sustained if slower growth thereafter. This crucial as-
sumption differs from most other models, which typically have
adopted goals of bridging or eliminating the difference between
North-South per capita product. Adoption of the doubling tar-
get rather than the bridging one is based on two important
though arguable judgments: first, that palpable, locally experi-
enced changes (in this instance, progress and improved living
conditions attendant to doubling of North Korea’s GDP) are
likely to have more influence on the reactions and behavior of
North Korea’s population than the more remote and impalpable
level of living and income in the South; and second, that the en-
grained and conditioned insularity of the North’s population
may predispose them to avoid the risks of migrating to the
South, and instead to prefer remaining in the North provided
that conditions continued to improve.!!

A third proposition supports the premise that population flows
from North to South will be limited and can be manageable. This
proposition reflects the basic economics underlying the widely dif
fering living standards between North and South—namely, the dif-
ference in labor productivity between North and South (probably in
the neighborhood of a tenfold difference), reflecting the enormously

|

|

|

| 11 See below, pp. 52-54, where these two judgments are contrasted with the circumstances
prevailing in Germany’s reunification. Unpublished research by Kamil Akramov provides
some support for these judgments. Nicholas Eberstadt has pointed out that South Korea’s
constitution confers the right to citizenship on the North Korean population. However, it
does not follow that migration to the South should be presumed as a consequence of that
right.

|

|

|
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lower human capital endowment of the North Korean population.??
Were North Korean labor to migrate to the South, the wage it could
command in the South would reflect the substantially lower produc-
tivity of North Korean labor, nor the higher labor productivity and
higher consumption levels prevailing in the South. The drawing-
power of South Korea’s higher living standards will, as a result, be
limited. And the experience of those who do migrate will tend to re-
inforce the fundamental economics of the situation.??

The appendix summarizes the simulation model, including the
modest but nonetheless important role of resource savings from the
military build-down in helping to meet the cost of building up North
Korea’s capital base and its labor productivity. The simulation model
contains nine parameters, each of which acquires multiple values in
separate runs of the model. The parameters are assigned varying val-
ues based partly on the data and analysis presented in previous chap-
ters and partly on the authors’ judgments about the range of uncer-
tainties associated with each parameter and with the different
scenarios described above.

Similarly, to reflect the uncertainties involved in estimating re-
source savings that can be derived from lowered levels of military
spending postunification compared with preunification, we allow for
a range of different values for the parameters corresponding to pre-
and postunification military spending in the North and the South.
Other parameters to which our simulation results are sensitive include
the incremental capital-output ratio, which relates the investment re-
quirements for raising output and income in postunification North
Korea; and the institutional reform strategy, which encompasses the
effectiveness with which marketization, property rights, and rule of

12 Nicholas Eberstadt, in his comments on an earlier draft of this study, points out that
seven-year-old children in North Korea were, according to a 1998 North Korean nutrition
survey, 20 cm and 10 kg smaller than seven-year-olds in South Korea.

13 Indeed, the disenchantment experienced by workers from the North who have actually
migrated to the South can be attributed to this fundamental difference in labor productivicy
of North Korean labor, regardless of where it is located.
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law can be established in the North or transferred from prevailing in-
stitutional structures in South Korea.

The IRS parameter also encompasses the possibility that the ini-
tial phase of unification might entail a form of governance in North
Korea having some or many of the characteristics of a dependent ter-
ritory. For example, responsibility for ensuring a reasonable degree of
law and order might be exercised by South Korean military and
paramilitary forces, with the attendant costs presumed to be reflected
by the differing values assigned to the IRS parameter. A range of dif
fering values is assigned to the IRS and other parameters in the
model, reflecting—however imperfectly—the enormous uncertainties
inevitably involved in the unification process.

As previously noted, a key assumption in the simulations is the
setting of an aggregate target for economic progress in a postunified
North Korea of doubling the North Korean GDP within a short
three-, four-, or five-year period following reunification. This target
implies annual growth rates of 24 percent, 18 percent, and 14 per-
cent, respectively.!

Simulation Results

Estimating Korean reunification costs is, to borrow Winston Chur-
chill’s characterization of the Soviet Union, “A riddle wrapped in a
mystery inside an enigma.” Unification of the two Koreas—one a
member of the Organization for Economic Cooperation and Devel-
opment (OECD) with a per capita income over $10,000 and the
other a “lights-out” but nuclear-capable dynastic state—is the riddle;
how to link economic costs with a complex, multifaceted reunifica-
tion process is the mystery; and North Korea’s “dear leader” is the
enigma.

We ran approximately 200 simulations using different combina-
tions of the parameters whose respective ranges reflect the major un-
certainties associated with each parameter. These uncertainties in-
clude the size of North Korea’s preunification GDP relative to that of

14 The ensuing discussion focuses on the four-year and five-year targets because the 24 per-
cent growth rate is unrealistically high.
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South Korea, the incremental capital formation required in the North
to double its annual output in a short time, and the size of military
resource outlays in the North compared to those in the South both
before and after unification, and the circumstances (scenarios) atten-
dant to the unification process.

In all of the simulations, we posit the same growth
target—namely, doubling of North Korea’s postunification GDP in
either four or five years. This target implies an equivalent rate of
growth in its per capita GDP on the premise that the North’s popula-
tion remains stable in the ensuing period compared to its actual de-
cline in the recent past. If this ambitious goal can be achieved, it is
not unreasonable, although surely debatable, to infer that population
movement from North to South will be moderate and manageable.’
Furthermore, we assume that a rapid doubling of GDP will install
and propel a process of self-sustaining development in the North—an
assumption that is both optimistic and debatable.

The capital costs of rapidly doubling North Korean GDP cover
a range from $50 billion to nearly $670 billion (in 2003 U.S. dol-
lars). If North Korea’s initial GDP is as large as 8 percent of South
Korea’s, reunification costs will tend toward the higher end of this
range; if the initial North Korean GDP is only 2 percent of that of
South Korea, the corresponding capital requirements for doubling
output in the postunification North will be reduced. If the incre-
mental capital coefficient is as high as 5, reunification costs will be
raised toward the higher end of the range. And if the preunification
military spending share of North Korea’s GDP is relatively higher but
is substantially reduced after reunification, the savings from military
build-down will be larger and the residual costs of reunification will
be lowered. As noted eatlier, reunification costs will vary inversely
with whether the institutional reform strategy accompanying reunifi-

15 From other research not separately reported here, it appears that the disposition of North
Korea’s population to move away from its home base may be more limited than in the Ger-
man case. It may also be reasonable to assume that such population movement as occurs
would be linked to family ties and support from family members in the South, thereby lim-
iting the incremental costs of reunification.
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cation is rapid, moderate, or slow. Net capital costs (after allowance
for savings from military build-down) will also vary inversely if the
target of doubling North Korean GDP is spread over five or six years
rather than four.

Table 5.2 summarizes a selected range of parameter values and
corresponding reunification costs referred to in the preceding discus-
sion.

The assumptions and results summarized in Table 5.2 are based
on a targeted doubling of North Korea’s GDP in four years. If the
targeted doubling time is extended to five years the estimated reunifi-
cation costs (column 6 of Table 5.2) are reduced by $10-15 billion.
The reduction is principally due to savings realized from the addi-
tional year of military build-down; the same investment requirements
for commercial capital build-up are spread over five years, rather than
four. Annual growth in the North’s GDP shrinks to about 14 percent
from the 18 percent required for doubling GDP in the four-year pe-
tiod. (The 14 percent growth rate is slightly below, while the 18 per-
cent rate is above, growth rates experienced by China in the 1980s
following its misguided “cultural revolution” in the late 1960s.)

Figures 5.1, 5.2, 5.3, and 5.4 show the sensitivity of the cost es-
timates to varying values of the parameters that indicate the relative

Table 5.2
Estimates of Reunification Costs: Selected Simulation Results
(assuming four-year doubling of North Korean GDP)

U] ¢} 3 @ (5) ®
Military Reunifi-
Capital Build- Institutional cation
Pre- Build-Up Down Sav- Reform Costs
unification Incremental Costs ings (bil- Effective- (billions
North/South Capital (billions of lions of ness of
GDPs Coefficient 2003 $) 2003 $) (1-3) 2003 $)
.03 3 86 36 1 50
.04 3 114 42 2 186
.05 4 191 49 3 524
.05 5 239 48 3 667
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Figure 5.1
Sensitivity of Cost Estimates to North Korea's Preunification GDP
(subject to variations in Institutional Reform Strategy)
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Figure 5.2
Sensitivity of Cost Estimates to Varying Incremental Capital Coefficients
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Figure 5.3
Sensitivity of Cost Estimates to Pace of Institutional Reform
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Figure 5.4
Sensitivity of Cost Estimates to Speed of Doubling North Korea’s GDP
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size of the preunification North Korean economy compared to that of
the South, the size of the incremental capital coefficient, the institu-
tional reform strategy accompanying reunification, and the resource
savings from the North Korean military build-down. For mid-range
values of the parameters, the resulting capital requirements estimate is

between $330 and $350 billion.

Distributing the Costs of Korean Reunification

The simulations estimate aggregate capital costs over a four- or five-
year period. It is reasonable to assume, or at least to hope, that realiza-
tion of the ambitious doubling of the North Korean economy over
this period would thereafter engender a process and a momentum for
self-sustaining development in a reunified Korean economy.

How the total reunification costs might be distributed among
various sources should be considered as well. Moreover, such burden-
sharing could itself contribute to self-sustaining development. Reuni-
fication costs might be shared among four sources:

* private capital flows from South to North Korea (7)
* private capital flows from the rest of the world (P,)
public transfers from South Korea (77)

public transfers from the rest of the world (77 ).

Rapid adoption of a sound institutional reform strategy would
include encouragement of private, commercially motivated invest-
ment in the North. As noted above, the ingredients of a sound IRS
include marketization of the economy, protection of property rights,
and emergence of the rule of law in regulating transactions. Private
resource flows from both South Korea (P;) and the rest of the world
(P) would be greater if IRS is rapid and effective. If private commer-
cially motivated capital transfers were larger, the requisite need for
public transfers—both from South Korea and the rest of the
world—would be reduced.
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Various ways of sharing the burden of capital costs might be de-
vised.’ If, for example, private and public capital transfers from
South Korea bore, say, one-third of the total costs estimated in the
simulations, the burden on the South’s economy would span a range
between $17 billion and $223 billion, representing between 0.9 pet-
cent and 9 percent, respectively, of South Korea’s cumulative GDP
over a four- to five-year period.” The remaining costs of reunifica-
tion could plausibly be shared among private and public sources in
the United States, Japan, China, the European Union, and the inter-
national financial institutions (World Bank, Asian Development
Bank, etc.).

Although the assumption that two-thirds of the capital could
come from sources outside Korea is arbitrary, it is plausible for several
reasons. One reason is that the United States, China, and Japan share
strong national interests in assuring a satisfactory transition process
on the Korean peninsula. A second reason is that North Korea is a
prospectively lucrative source of nonferrous metal ores for which
China’s rapidly growing economy has an enormous demand; capital
investment from China and, to a lesser extent, from Japan are likely
to result from this opportunity. A third reason is that South Korea’s
extensive and largely effective record of prior dealings with interna-
tional financial institutions, combined with its relatively favorable
rating in international capital markets, will tend to encourage capital
flows from abroad.

To limit the cost burden placed on the South Korean govern-
ment and other sources of public capital transfers, a promising insti-

16 A study by the Hyundai Research Institute suggests that adoption of certain aspects of
China’s development experience (e.g., special economic zones located in coastal cities) might
attract private direct investment in consignment manufacturing, electronics, garments, and
transportation, and mining (for coal, lead, tungsten, zinc, copper, and other minerals in
which North Korea is well-endowed). See Kim (2000). According to the Korean Trade Pro-
motion Agency’s survey, about 90 percent of South Korean firms in the mid-1990s had in-
vestment plans in the North (Jo, 1996).

17 Assuming South Korea’s cumulative GDP over four to five years is between $2.0 and
$2.5 trillion. The mean of this range is comparable to the corresponding share of GDP rep-
resented by Germany’s reunification costs. See below, p. 52.
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tutional innovation might be integrated with the IRS. Demobilizing
large elements of the North Korean military into a “civil construction
corps” (CCC) could create a contract labor pool available for com-
mercial and public employment by both commercial investors in
North Korea and by the reunified Korean government. The CCC
would entail two important benefits for Korean reconstruction. First,
it could be a source of disciplined, relatively low-cost labor that, along
with the other ingredients of IRS, could help attract private invest-
ment for the requisite capital build-up in the North. Second, the
CCC could facilitate the transition of the North Korean military to
civil employment, thereby reducing the risk of social instability if
massive demobilization occurred without reasonable assurance of civil
employment. 18

18 See Wolf (1999). The CCC idea initially was raised in conversations one of the authors
had several years ago with a Korean official who, at the time, was a visiting scholar in the
RAND Graduate School.




CHAPTER SIX
Other Estimates of Reunification Costs

Differing Sources and Types of Cost Estimates

The previous chapter described the wide range of estimates we have
made using a simple estimating model and employing a limited
number of parameters that reflect various assumptions and
interactions relating to the reunification process. As noted above,
these assumptions and parameters included the economic growth
target stipulated for reunification, capital input requirements to reach
the target, the accompanying pace and scale of military integration
and downsizing, the scale of and constraints on population mobility,
the pace of institutional reform, and opportunities for sharing the
burden of reunification costs between public financing and
commercially motivated private financing. As previously noted, our
estimates of capital costs span a wide range that varies by a factor of
13 between the low and high estimates, depending on scenario
combinations of these parameters. However, this range is narrower in
dollars than estimates made by other institutions and analysts, and its
absolute dollar magnitudes are substantially smaller.

These other estimates—probably no less fallible than our
own—vary widely in the economic targets they adopt, the time
horizons they cover, their baseline data assumptions, and the
methodologies they employ. Consequently, they are not strictly
comparable to our estimate or to one another, although each of them
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purports to measure something broadly and loosely termed “the costs
of Korean reunification.” Under this broad rubric, their variation
extends from $290 billion made in 1994 and posited over a 32-year
period to $3.2 trillion estimated in 1997 and extending over a ten-
year period.

The Wide Range of Reunification Costs

Estimates of reunification costs have been made over the past decade
by analysts at the Korean Development Institute (KDI), the Korean
Institute for Economic Policy (KIEP), the Institute of International
Economics in the United States, and by academic analysts at the
Korean National University in Seoul. These studies used different
methodologies, different unification dates, and different parameter
assumptions in their computations. Most of the studies focus
primarily on the capital costs of reunification, as does our own
analysis, and do not encompass humanitarian, social, and
psychological costs as well as other possible cost elements. However,
apart from this similarity, the other studies and the cost estimates
they have produced differ widely from our own. Virtually all of the
other cost estimates assume that reunification must entail close
convergence of income levels in the North and the South. By
contrast, our study adopts a less ambitious and, we would opine,
more realistic reunification goal of doubling per capita income in the
North. Once this objective is achieved in four or five years, we further
opine that the reunified Korean state is “on its way,” so to speak,
proceeding to work out its own destiny and its own parities and
disparities between income levels and living standards in the North
and the South.

There are, of course, other instances of countries in which
significantly wide disparities in income levels and living styles have
endured without undue jeopardy to stability. Italy’s Mezzogiorno and
the deep South in the U.S. provide two examples. Several western
and central provinces in China—such as Hunan, Hubei, Anhui, and
Xinjiang in comparison with the affluent coastal areas of Guandong,
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Fujian, and Shanghai—are other examples. This is not to imply that
these disparities are desirable or immutable. It is simply to suggest
that the prevalence of wide income disparities between North and
South Korea would be neither unprecedented nor incompatible with
the experience of other states that have functioned in normal and
stable ways while containing substantial internal disparities.

In any event, once the goal of doubling GDP has been reached
in the North, we assume that subsequent capital flows between South
and North, and between the rest of the world and the North, can
proceed in the more or less familiar ways that such transactions
typically occur in internal and international commerece.

In most of the other studies of Korean reunification, the implicit
assumption is that the burden of meeting reunification costs would
fall entirely on the South Korean economy rather than being shared
among it and sources of support from other countries, international
financial institutions, and between public institutions and private,
commercially motivated businesses. While the methodologies used in
the various studies differ (e.g., some of the models used Cobb-
Douglas production functions, others use general equilibrium models
or opportunity-cost models), they share the plausible premise that the
later in time reunification occurs, the larger the costs of reunification.
The reasoning behind this premise is that the gap between North and
South Korea will widen over time. To the extent that the economic
target posited for reunification requires a bridging of this gap, the
inferred capital costs will rise because of the widening spread between
per capita income in the South and the North. Underlying this
premise is a view, shared by our own estimates as well, that
reunification is a discrete event: The costs of unification begin when
the reunification light goes on.

The KDI study distinguishes between “gradual” and “sudden”
unification scenarios as well as varying income targets for reducing
the South-North gap in the ensuing ten-year period. The resulting
reunification cost estimates range between $360 billion and $1.13
trillion (in 1990 prices).
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Another approach proceeds from the German unification
experience and applies it to the prospective Korean case.! This study
assumes that unification occurs over a five-year period, with complete
“economic convergence” between the two Koreas occurring in 20
years. Its reunification cost estimates are $332 billion (in 1993 prices)
during the first five years of the 20-year period.

Marcus Noland and associates developed a computable general
equilibrium model to estimate reunification costs.2 Using different
reunification scenarios involving differing unification rates, differing
capital-output coefficients, and different assumptions about labor
migration from North to South, their estimates cover a range from
$754 billion for a unification date of 1995 to $3.2 trillion for a
unification date of 2000. According to their estimate, investment
costs of Korean reunification are more sensitive to changes in the
unification date than to changes in the capital coefficient; as noted
earlier, the passage of time is presumed to widen the gap between the
two Koreas, thereby raising reunification costs.

Table 6.1 summarizes these different studies.

1 Bae (1996).
2 Noland, Robinson, and Scatasta (1996).
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Table 6.1
Other Estimates of Reunification Costs

Definition of Reunification Costs Costs Source
Incremental investment $1.2 trillion- Hwang (1993)
$2.4 trillion
Total investment costs in 1990 prices over $360 billion- Joon-Koo Lee
10-year period $1.13 trillion (1995)
Present discounted value of capital transfers  $290 billion— Young Sun Lee
from South Korea to North Korea $389 billion (1994)
Additional fiscal burden on South Korea $332 billion Jin-Young Bae
(1996)
Present discounted value of expenditures $1.4 trillion- Noland,
$3.2 trillion Robinson, and
Scatasta (1997)
Present discounted value of capital $754 billion- Noland,
expenditures $2.2 trillion Robinson, and
Scatasta
(1996).
Transfers to North Korea from South Korea  0.25-5% of the Frecaut
and other donors South’s GDP (2003)
annually at the
beginning;

cumulative cost

may vary from 55%

to 190% of South’s
GDP over 20 years

NOTE: There are also other estimates of reunification costs. For example, Goldman-
Sachs’ estimate of reunification costs suggested that if unification were to occur in the
near future, the cost might range from 0.77 to 1.2 trillion dollars over a decade. If
reunification were to occur in 2010, the Goldman-Sachs cost estimates rise to $3.4-3.6
trillion over ten years (www.globalsecurity.org/military/ops/korea-crisis-intro.html).




CHAPTER SEVEN
Is Germany'’s Reunification Experience Relevant?

The apparent similarities between the reunification of West Germany
(the Federal Republic of Germany, FRG) and East Germany and the
possible reunification of South and North Korea are sufficient to war-
rant a brief review and recapitulation of the German experience to see
what lessons might be extracted that would be relevant to the Korean
case. However, the dissimilarities between the two cases are so
prominent as to limit the relevance of the German reunification expe-
rience for possible future reunification in Korea.

The similarities include a common culture and language shared
by the two Koreas and the two Germanys, the protracted political
separation of the two parts (from 1945 to 1990 in the German case,
and 1949 to the present in Korea), a centrally planned, regimented
economic system in both East Germany and in North Korea, and a
democratic, market-based system closely linked with the global econ-
omy in West Germany and in South Korea.

The dissimilarities between the two cases are at least equally
prominent. East Germany’s population was about one-fourth that of
West Germany in 1990; North Korea’s population is about one-half
that of South Korea. Fast Germany’s economy was about 8-9 percent
of West Germany’s; North Korea’s economy is about 3-5 percent of
South Korea’s. Furthermore, the size of the military establishment
and of the military economy supporting it was much smaller in East
Germany (excluding the Soviet Union’s military forces) than in
North Korea. Also, the extent of contact, communication, and trade
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between East and West Germany prior to unification was vastly
greater than that between North and South Korea.

Two other differences between the two cases are especially cru-
cial: First, the distinctive rent-seeking structure and operation of the
North Korean economy described in Chapter Three; second, North
Korea’s pursuit of a nuclear weapons program and other weapons of
mass destruction. These differences are without counterparts in the
East German-West German case.

Germany’s Reunification Costs

The magnitude of resource transfers from West to East Germany—a
rough indicator of the economic cost of reunification—has been
enormous: about 1.4 trillion deutsche marks (DM) up to 2000, and
over 100 billion DM per year during the first three years of the 21st
century.! These transfers represent about 5 percent of West Ger-
many’s GDP during this period.

Unsurprisingly, this experience has been a disincentive for con-
templating the costs of reunification in Korea. In turn, this disincen-
tive has led to an often tacit inference that the costs of reunification
in Korea would be relatively higher because the preunification gap
between the South and North Korean economies is relatively larger
than the gap between the West and East German economies. This
inference is unwarranted for several reasons:

The macroeconomic policies chosen—albeit for pressing politi-
cal reasons—by the FRG government at the time of German unifica-
tion in 1990 directly contributed to raising the ensuing burden im-
posed on West Germany. Specifically, the FRG immediately
established parity between the West German deutsche mark and the
East German ostmark, despite the fact that the purchasing power
equivalence between the two currencies was between 3:1 and 4:1.

1 Bibow (2001).
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Furthermore, the macroeconomic policies adopted by Germany
stipulated equalizing wages, pensions, and other entitlements for
workers in East and West Germany, notwithstanding the fact that
measured productivity of labor in East Germany was less than one-
third that of West Germany.? To be sure, these macroeconomic poli-
cies were adopted for strategic political considerations judged by
Helmut Koh!’s government to be of overriding importance regardless
of the subsequent economic consequences.

Closely linked to these macroeconomic policies were the goals of
economic convergence between the two German economies, goals
that were stipulated to govern the reunification process and to require
accelerating economic growth and raising East German per capita
income to that in West Germany.

This economic convergence target highlights a key difference be-
tween the German case and the premise underlying our simulation
model and our estimates of the capital costs described above. In our
view, the standard for setting economic growth targets for reunifica-
tion between South and North Korea should be the extremely low
level of per capita GDP in North Korea and the critical importance
of raising it dramatically, rather than focusing on the gap between per
capita income in South Korea and North Korea. In other words, a
high rate of growth of per capita income in North Korea is arguably
both more appropriate and more realistic as a reunification goal. This
target should be ample to motivate economic growth and macroeco-
nomic policies in the Korean reunification process as well as more
realistic than the specification of gap-elimination and economic con-
vergence between North and South.

The standard we have adopted, rather than the “gap” standard
adopted by Germany, can be justified on several grounds. First, we
believe there probably is greater sensitivity in the North to the local
economic plight than to the widely differing living standards and life-
styles in the South. Second, the North has been characterized by a
greater insularity among its population compared to the long-

2 See Sinn (2000), and Hyléen and Jirvbick (2002). North Korea’s labor productivity is
probably 10 percent or less of South Korea’s labor productivity.
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standing accessibility by the population of East Germany to condi-
tions and living standards prevailing in West Germany. Third, we
presume that population mobility from North to South would be less
than was characteristic of the East German population’s movement
toward the West.? It may also be pertinent to offer North Koreans
ownership rights in state-owned housing in which they live, as an in-
ducement to remain in the North after reunification.4

The conclusion we draw from the preceding discussion is that
there is less about the German reunification experience that is rele-
vant to future Korean reunification than has sometimes been as-
sumed.

On the other hand, one aspect of the German experience may
have distinct relevance for the Korean case. Following reunification,
Germany demobilized most of the East German military forces while
allowing limited and selective absorption of some of these forces into
the unified Federal Republic’s military establishment. This potentially
important aspect of the German experience has been largely ignored
in most prior research on Korean reunification.

Germany'’s Military Unification Experience

Here again, there are similarities and dissimilarities between the
German and Korean military circumstances prior to reunification
and, in this case too, the dissimilarities predominate.

* Prior to unification, East Germany (German Democratic Re-
public, or GDR) had military forces of 262,000, about 1.5 per-
cent of the East German population of 16.6 million; the GDR’s

3 This is admittedly a strong and arguable assumption. In its support, we can cite the low
level of reported internal migration within North Korea compared to that in South Korea in
the 1980s, although other factors surely affect this difference (see Eberstadt and Banister,
1992). Whether or how the level of internal migration in North Korea prior to unification
relates to or foreshadows possible external migration after unification is uncertain.

4 See Sinn and Sinn (1992).
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military expenditures amounted to between 8 and 9 percent of
GNP.s

* Currently, North Korea has approximately 1.3 million members
of its regular military and reserve forces, representing about 6
percent of its population of 22.4 million, or about four times
the corresponding proportion of the GDR’s preunification
population. North Korean military spending represents about
25-30 percent of the North Korean GDP, nearly three times the
corresponding proportion in East Germany.

e While the GDR military establishment was at least moderately
indoctrinated with communist ideology, the extent and intensity
of indoctrination were much milder than the “Great Leader”
and “Dear Leader” code of the North Korean military estab-
lishment. While selective absorption of elements of the East
German military forces into the Bundeswehr presented serious
problems, the problems would be still more acute in Korea.

* Finally, North Korea’s nuclear and other weapons of mass de-
struction (WMD) programs, claims, or/and capabilities consti-
tute serious and sharply dissimilar problems from those encoun-
tered in Germany. Any nuclear or other WMD precursors that
may have existed in East Germany were firmly under the control
of Soviet forces and exited with them.

Once the Soviet Union withdrew its objections to a unified
Germany’s membership in NATO, East Germany’s military forces
were disbanded and the Bundeswehr took possession of East Ger-
many’s military facilities and resources. The Bundeswebr created a
new Eastern command that took control over all Eastern military
forces, demobilizing these forces quickly and sharply (by 80 percent),
retaining about 50,000 of the former East German troops and about
5,000 of the officers in the Bundeswebr. This was accomplished over a
three-month basic training course with West German units and
phased in over a two-year transitional period. All field-grade officers

5 See U.S. Arms Control and Disarmament Agency (1990). Soviet military forces stationed
in East Germany at the time were approximately 380,000.
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were retired, as were most other officers over 55 years of age. Pension
rights were retained by the demobilized military personnel.

Partly as a result of the scale and pace of demobilization and
partly due to other reasons, unemployment in East Germany in-
creased to 8.6 percent and migration from East to West Germany
rose sharply in 1989 and 1990 to a total of nearly 750,000 over the
two-year period, declining in the next two years to “normal” low lev-
els.¢

Thus, the postunification military forces of Germany were re-
duced from 765,000 to 335,000, or more than 55 percent, with the
bulk of that reduction imposed on the former East German forces.’
By 1997, unified Germany’s military expenditures had decreased by
nearly half from combined preunification military outlays ($63 bil-
lion in 1989 to $33 billion in 1997, in constant 1997 U.S. dollars).
The combined military burden as a fraction of GNP in the unified
Germany declined from 3.5 percent in 1991 to 1.6 percent in 1997.

Table 7.1 summarizes salient data for the two Koreas dealing
with military forces and military burden to illustrate both the simi-
larities and dissimilarities to the German data discussed above.

The problem of demobilizing the North Korean military estab-
lishment and absorbing some of it into a unified Korean military
would be more formidable than in the German case. How much
more will also depend on the circumstances accompanying future Ko-
rean reunification.

Despite the salient differences, several implications of the Ger-
man experience may be relevant to the Korean case:

* Demobilizing the bulk of North Korea’s military forces expedi-
tiously is likely to be no less important and perhaps more impor-
tant than it was in Germany.

6 Burda and Wiplosz (1992); and Scheremet and Zwiener (1996).

7 In 1989, East Germany had military forces of 262,000 while West Germany had 503,000
in its military establishment.

8 See Chapter Four.
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Table 7.1
Military Forces and Military Burden in South and North Korea

Military Forces Military Expenditures
(as a percent of population) (as a share of GNP)

South North South North

Year Korea Korea Korea Korea
1992 1.7 5.8 3.6 25
1993 1.7 5.2 35 25
1994 1.7 5.2 3.2 26
1995 1.7 5.1 3.0 29
1996 1.5 5.1 3.2 28
1997 1.5 5.2 3.2 28
1998 1.4 47 3.2 20
1999 1.4 47 29 19

SOURCE: Arms Contro! and Disarmament Agency (1990), U.S. Dep‘t of
State (2002), and authors’ calculat-ions and conjectures.

* The effect of rapid demobilization will tend to raise unemploy-
ment substantially in the short run, creating an urgent need for
some form of economic “safety net.” As noted eatlier, a possibly
promising solution to this problem is to demobilize the North
Korean military into a Civil Construction Corps constituting a
contract labor pool available for civil employment by the reuni-
fied or federalized Korean government and by private direct in-
vestors in North Korea.?

* To the extent that some elements of the North Korean military
establishment might be absorbed into the unified military estab-
lishment, retraining and re-indoctrination of the retained former
North Korean troops and officers would be critically important.
Among the cardinal precepts of such retraining would be subor-
dinating the military to a democratically elected civilian political
leadership and reorienting military personnel toward a mission

9 See above, pp. 43—44.
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of protecting the security of the unified state rather than pro-
tecting one part of the peninsula against a threat from the other
part.

* Finally, and integral to the process of reunification of the mili-
tary establishments of the North and the South, is the impor-
tance of achieving resource savings from the downsizing of the
two military establishments and their corresponding budgets. As
reflected in our simulations, these savings should be directed to
helping defray the costs of building up the capital and technol-
ogy base of the North and thereby reducing the capital costs of
reunification.




CHAPTER EIGHT
Conclusions: Effects on Korean Security Policies

and Programs

The capital costs of Korean reunification will be large and burden-
some, although they will probably be considerably lower and more
manageable than many previous estimates have indicated. The differ-
ence between the low estimate ($50 billion) and the high estimate
($667 billion) in our simulations—a factor of 13—suggests the
enormous uncertainties that would accompany reunification and its
associated costs.

Managing reunification so as to constrain its associated costs re-
quires a multifaceted strategy whose principal components include

the following:

* Establishing as the key economic target of reunification a rapid
rate of increase in per capita income in the North, rather than
an unrealistically ambitious goal of bridging the gap between per
capita income in the North and the South

* Ensuring aggressive and effective institutional reform in the uni-
fied or federated Korean state to encourage investment in the
North by commercially motivated, private sources of capital
both from South Korea and other international sources

* Facilitating investments with high rates of return and hence low
incremental capital-output coefficients in the public as well as
private sectors
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* Linking the building-up of the civil capital base in the North to
the building-down of the overdeveloped military establishment
and military industty in the North.

Effective economic management of Korean reunification may
be pursued while the reunited or federated state confronts myriad
security-related problems adjacent to the economy but not discon-
nected from it. Two of the most prominent of these relate to weapons
of mass destruction and to the bilateral or multilateral alliances that
the reunified Korea might maintain, modify, or forgo. Although these
problems are not the focus of this report, their importance to the re-
port’s sponsor warrants comment about them.

WMD Capabilities and Programs

However the six-power talks proceed in the future, and apart from
conceivable but unlikely drastic changes in the external security envi-
ronment in East Asia and elsewhere, a reunified Korean state will
have strong reasons to dismantle its existing WMD capabilities as
well as programs previously intended to acquire or expand them.

Motivation for this course of action derives principally from the
fact that both the United States and China share strong interests in
non-proliferation in general and especially in East Asia, and in pre-
cluding any possibility of Korea being a source of WMD acquisition
by international terrorism. While it is possible that groups in North
Korea formerly associated with WMD might be inclined to retain
some residual WMD programs, at least three opposing influences
would dominate such inclination. The outcome should be an early
decision by a reunified Korea to terminate WMD.

First, resource constraints in the reunified state will be severe,
notwithstanding our previous comments that reunification costs
should be manageable; the additional costs of sustaining WMD are
one reason why Korea will be disposed to comply with antiprolifera-
tion efforts.
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The second and third influences leading in the same direction
are the shared and strong convictions by the United States and China
that retention of WMD in a reunified Korea would be regionally de-
stabilizing and inimical to both countries’ interests. Both economic
considerations (the United States and China are Korea’s two largest
export markets) and security considerations will link the interests of a
reunified Korea to the concerns and interests of China and the
United States. Consequently, it seems highly probable that Korea will
be disposed to cooperate with China and the United States in liqui-
dating the prior WMD and associated programs pursued by North
Korea.

One inducement to ensure WMD dismantlement would be a
program along the lines of the Nunn-Lugar legislation, which has
provided funding and technical assistance to accelerate nuclear dis-
mantlement in Ukraine and other republics of the former Soviet
Union, or the U.S. and EU assistance recently provided to accelerate
WMD inspection and termination in Libya.

Korea’s Alliance with the United States

Whether a reunified Korea will be disposed to maintain its alliance
with the United States in its present form is uncertain. In particular,
the reunified state is likely to be concerned that its alliance stance
should give ample weight to its relations with China as well as with
the United States. From this perspective, perhaps complemented by
domestic political considerations within the reunified state, Korea
may be inclined to favor some modifications in its alliance with the
United States.

Moreover, it is also uncertain whether the United States itself
will or should be disposed to maintain the alliance with Korea in its
present form. Instead, an arrangement might be considered in which
U.S. forces would be thinned substantially, perhaps reduced only to
such minimal levels as would be useful for supporting periodic joint
exercises with Korean forces. With the North Korean threat removed
consequent to unification, retaining U.S. forces on the peninsula
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would no longer serve a symbolic or a tripwire function. Moreover,
their value as part of the transformed U.S. global military posture
would be less than if they were based elsewhere and reconfigured as
lighter, more mobile forces, more readily and rapidly deployable for
other contingencies related to the global counterterrorism war (e.g.,
Operation Enduring Freedom).

To be sure, major modifications in the U.S. alliance with Korea
might have significant spillover effects, notably on the U.S. security
alliance with Japan. Consequently, consideration of such modifica-
tions should properly give ample weight to, and be jointly developed
with, Japan. The subject entails myriad complexities, including the
size, character, and basing of U.S. naval and air forces in Japan; the
present and future scale and composition of Japanese defense forces;
host-nation support; and the multifaceted cooperation between the
two close allies in the global war on terrorism. While related to the
matters with which this report is principally concerned, these issues
clearly extend beyond them, warranting a separate analysis.




APPENDIX
A Simple Simulation Model for Sizing Korean
Reunification Costs

The complexities and uncertainties surrounding Korean reunification
are innumerable. Furthermore, data on the North Korean economy
from the North Korean government are virtually nonexistent—the
government ceased publishing economic statistics more than three
decades ago—and data from other sources (notably those in South
Korea) are often only informed conjectures. In combination, these
circumstances make the task of simulating the potential capital costs
of South-North reunification both formidable and inconclusive.

The model described here attempts to address this problem at a
macroeconomic level, with the aim of generating a range of estimates
for the capital costs of reunification. The various complexities and
uncertainties referred to above and throughout this report are re-
flected by the range of assumed values for the parameters of the
model:

1. South Korea’s preunification GDP is denoted by G = $477
billion.!

2. North Korea’s preunification GDP scaled to that of South Ko-
rea’s GDP is Gy = o; Gs («; is the scaling factor), with 7 = .03,
.04, .05.

3. Incremental capital coefficient (ICOR) is &, (7 = 3, 4, 5).

1 See Table 3.1, p- 11
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4. Preunification military spending in South Korea is M;, which is
scaled as a share, B, of South Korea’s GDP: M; = BiG;, (k =
.025, .03).

5. Postunification military spending in South Korea is a (reduced)
share of South Korea’s GDP, (B, = .02).

6. Preunification military spending in North Korea is M, , which is
scaled as a share, ¥, , of North Korea’s GDP: M, = ¥, Gy , (m =
.25, .30).

7. %, is North Korea’s postunification military spending share, (z =
.04, .05).

8. U, denotes the effectiveness of the market-oriented institutional
reform strategy (IRS): u, = IRS, with (0 = 1, 2, 3), indicating
very effective, moderately effective, and relatively ineffective, re-
spectively.

9. Finally, we specify that the target, (T}), or goal for North Korea’s
postunification economy is to double its GDP in four to five
years. Tp = doubling North Korean GDP, with (p = 4, 5).

10. The capital build-up costs of unification are (R2aG; ).

11. Annual savings realized from the military build-down in
North and South Korea are, respectively, Sy = aG; (¥, — ¥), and
Sk=G; (Be— By)-

12. Total capital costs of doubling North Korean GDP = C, ,
Cr = o020, G — (0G5 (Y — Yn)) — G Be—B1) .

Several hundred runs of the model were done employing differ-
ent combinations of the parameter values. Illustrative results are
summarized in Table 5.2 and Figures 5.1, 5.2, 5.3, and 5.4, and the
text discussion on pp. 37-42.

Possible sharing of the total reunification costs is indicated by
Cy=Ps + P, + T; + T, , comprising private capital flows from South
Korea (P;) and from the rest of the world (P,); and public capital
transfers from South Korea (7;) and from the rest of the world (77),
as discussed in the text, pp. 42—43 above.
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