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1.  INTRODUCTION 

 

In the six decades since Korea was divided at the end of World War II 

much has changed.  The economic miracle in South Korea is well 

documented and widely studied.  Following the Japanese model of export 

oriented growth, output grew rapidly in the 1970’s and 1980’s, and the South 

still maintains an annual average real growth rate of over five percent per 

annum.  Despite a severe recession following the 1997 Asian financial crisis, 

South Korea today enjoys a robust, healthy economy. 

  During the Cold War, the North nimbly played on animosities between 

its two main benefactors, China and the Soviet Union, and made remarkable 

progress in standards of living.  However, things have changed since the 

demise of the Soviet Union.  Markets for North Korean manufactures have 

all but disappeared.  While China does supply some aid, it is nowhere near 

the levels the Soviet Union used to provide.  Famines have repeatedly swept 

through the country in recent years due to a combination of poor agricultural 

management policies and unfortunate weather conditions. 

If reunification occurs anytime in the near future, the huge differences in 

standards of living are likely to cause radical adjustments.  With 22 million 

people in the North and another 47 million in the South, the problems will be 

at least as daunting as those that confronted East and West Germany over a 

decade ago.  Indeed, given the larger difference in standards of living in the 

Korean case, they are likely to much bigger. 

This paper focuses on the likely consequences of the reunification of the 

two Koreas.  We are interested in several questions.  There is little doubt that 

North Korea will benefit from almost any change in policy.  We examine the 

effects of various kinds of reform on the North Korean economy.  These 

range from internal reforms that encourage the establishment of markets to 

complete economic integration with the South.  While happenings in the 

North are of vital importance to the lives of millions, the questions facing the 

South are more subtle, and hence have less obvious answers. 

Of course, we are not the first researchers to examine the economic 
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consequences of reform and reunification on the Korean peninsula.  For 

obvious reasons, researchers in Korea have examined this issue for many 

years.  Shim (1993) is a good example which focuses on the optimal timing 

of various reform and unification policies.  Most work in this literature has 

concentrated on the politics of reunification, however, and the economics 

have not kept pace with developments in macroeconomic and international 

trade modeling. 

A notable exception to this generalization is Noland, Robinson and Liu 

(1999) which calibrates an eight sector, four factor constant returns-to-scale 

computable general equilibrium model (CGE) for North and South Korea for 

1990.  This basic model is updated in Noland, Robinson and Wang (1999).  

Our model is similar in that we also choose eight (differently defined) 

intermediate sectors and make constant returns to scale assumptions for 

production.  We use only two mobile factors, however, and one specific 

factor for each sector.  We also assume different functional forms.  The 

biggest area of difference is in the dynamics of the models.  Our model is 

based on dynamic programming tools used widely in the real business cycle 

literature. The evolution of the economy over time depends upon the 

intertemporal decisions of households that own and hold capital, as well as 

on the decisions made by governments in accumulating infrastructure and 

military capital.  Also our characterization of technology and its evolution 

over time differs.  Noland et al focus on the transfer of technology from the 

South to the North.  Our model focuses on the ability of both economies to 

implement the current best worldwide technology.  We model this ability as a 

function of the infrastructure in place.  Undoubtedly both sources of 

technological progress are important, and we view our work as 

complimentary to Noland et al and not as a substitute. 

Our choice of a model is motivated by the simple and well-understood 

properties of the specific factors model along with a desire to build a model 

that can be calibrated to reasonably mimic the actual North and South 

economies.  We model capital and unskilled labor as mobile factors; each of 

the specific factors is assumed to be skilled labor.  We also model defense 
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considerations by having a government that invests in military capital and 

conscripts workers to provide some chosen level of defense. 

With this model properly, calibrated we can examine a variety of reforms 

and types of reunification.  We first derive and calibrate a baseline model in 

sections 2 and 3.  This baseline model is built assuming profit maximizing 

firms and utility maximizing consumers.  For this reason it does not 

correspond to the current situation in North Korea.  We interpret this baseline 

as the situation that would prevail if the North were to adopt internal 

economic market reforms but still remain closed to trade and maintained 

defense parity with the South.  Section 4 examines the impact of trade 

liberalization, defense reduction, a free trade arrangement, common policy, 

and full integration.  It assumes these reforms are phased in over time.  

Section 5 concludes with a summary of the results and suggestions for 

further research. 

 

 

2. A DYNAMIC GENERAL EQUILIBRIUM MODEL 

 

We build a model using infinitely-lived consumers who maximize 

discounted lifetime utility.  They derive utility from consumption of a single 

non-traded final good, which can also be used to form capital.  This final 

good is produced using a set of eight intermediate goods, which are, in turn, 

produced using capital, unskilled labor, and skilled labor.  Skilled labor is 

specific to the industry in which it is used; that is, it cannot be used to 

produce any other intermediate good.  Both capital and unskilled labor are 

mobile across all J sectors.  Skilled and unskilled labor are assumed to be 

fixed by endowment and labor services are non-traded, while capital is 

accumulated optimally over time and capital services are traded 

internationally.  Intermediate goods can be traded or non-traded, and we 

calibrate the model accordingly once we identify each of these sectors.  The 

final good is non-traded. 

The government engages in two activities, accumulation of infrastructure 
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capital and provision of national defense.  We assume it imposes lump-sum 

taxes each period sufficient to provide chosen levels of infrastructure and 

military capital.  It also imposes conscription on unskilled labor, which is 

used along with military capital to provide a desired level of national defense. 

In the long-run the economy grows because of exogenous technical 

progress.  The progress comes primarily from overseas, and we impose a 

constant growth rate for this external process.  Domestic productivity levels 

are assumed to be influenced by the level of infrastructure, however, and 

changes in the stock of infrastructure can therefore have short-run effects on 

the growth of domestic productivity. 

We now proceed to formally setup and solve the model. 

 

Households 

Households are infinitely-lived and maximize the discounted sum of all 

lifetime utility.  We write this optimization as a standard dynamic 

programming problem using the following Bellman equation: 

 

                                ( , ) Max ( ) { ( , )}
K

V K U C E V Kβ
′

′ ′Θ = + Θ ,                    (1) 

 

where K is the household’s capital stock, Θ is its information set used to take 

expectations, C is consumption, β  is the discount rate, and the primes 
indicate values of variables next period. 

Consumption equals income from skilled labor (L), unskilled labor (N), 

and capital, less depreciation, investment in new capital, and taxes (T): 

 

                      (1 ) (1 )i i
i

C w L v f N r K K Tδ ′= + − + + − − −∑ ,                      (2) 

 

where wi is the wage rate for skilled labor in sector i, v is the wage for 

unskilled labor, f is the government conscription rate, r is the rental rate for 

capital, and δ is the depreciation rate. 
We assume a constant elasticity of substitution utility function of the 

following form: 
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                                           ]1[)( 1

1
1 −= −
−

σ
σ CCU .                             (3) 

 

Hence, the Euler equation associated with this optimization problem is: 

 

                                       { (1 )}C E C rσ σβ δ− −′ ′= + − .                    (4) 

 

Final Goods Producers 

The final goods sector is perfectly competitive with free entry and zero 

profits.  Firms therefore solve the following profit maximization each period: 

 

                                  
{ }
Max ; 1i

i

a

F j j j j
F j ij

F P F aΠ = − =∑ ∑∏ ,                (5) 

 

where Fj is the amount of good j used in production of the final goods and Pj 

is its price.  Here we have normalized the price of the final output to be one. 

The first-order conditions reduce to the following J conditions: 

 

                                        YaFP jjj = ; ja

j
j

Y F j≡ ∀∏ .                 (6) 

 

Intermediate Goods Producers 

Intermediate goods are also competitively produced, and the firms solve 

the following problem: 

 

    jjjj

cb

j

c

j

b

jjjj
NLK

vNLwrKZLZNKAP
jjj

−−−=Π −−1

,,
)()(Max ,      (7) 

 

where Aj is a sector-specific level of productivity that we will allow to vary 

from country to country and Z is an economy-wide level of domestic 

productivity which is driven by external productivity and domestic 

infrastructure. 

The first-order conditions reduce to the following 3J conditions: 

 

                        jjj YbPrK = ; jZLZNKAY cb

j

c

j

b

jjj ∀≡ −−1)()( ,                (8) 
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                                               jYcPvN jjj ∀= ,                                          (9) 

 

                                          jYPcbLw jjjj ∀−−= )1( ,               (10) 

 

where 
j

Y  is the output of good j. 

 

Government 

The government imposes taxes sufficient to provide enough final goods to 

build up the domestic stock of military capital (M) and infrastructure (I) to 

desired levels.  We take these levels as exogenous.  Investment in these two 

capital stocks is indicated by a preceding ∆.  The government’s budget 

constraint is: 

 

                                                    IMT ∆+∆= .                                        (11) 

 

Military capital and infrastructure evolve over time according the 

following two laws of motion: 

 

                                             (1 )M M Mδ′ = − + ∆ ,                             (12) 

 

                                                (1 )I I Iδ′ = − + ∆ .                                  (13) 

 

The government also conscripts soldiers from the ranks of unskilled labor.  

It combines these soldiers with the military capital to produce a level of 

national defense as shown below: 

 

                                             dd ZfNMD −= 1)( .               (14) 

 

Technology 

Sector specific technologies, the Aj’s, are assumed constant.  The 
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economy-wide level, Z, evolves over time as a function of the external level 

of technology and the domestic level of infrastructure per unskilled worker: 

 

                                                
hh NIzZ −= 1)/( ,                                  (15) 

 

where z is the external technology level. 

This formulation is intended to capture movements in total factor 

productivity (TFP) that are unrelated to technology, per se.  It explains how 

even though the North has access to the same level of technology, it has 

generally lower total factor productivity than the South.  Using infrastructure 

per worker assumes that infrastructure is primarily rival in nature and that 

greater amounts are needed for a larger population. 

External technology grows at a predetermined constant rate of gz each 

period. 

 

                                                     (1 )zz g z′ = + .                                        (16) 

 

Combining (15) and (16) gives a law of motion for Z that depends on last 

period’s level and the growth rate of the infrastructure stock. 

 

                                1(1 ) (1 )h h

z IZ g g Z−′ = + + ; 1
I

Ig
I
′+ ≡ .              (17) 

 

Aggregation and Market-Clearing 

The final goods market and the markets for both kinds of labor are closed 

to imports and must equate domestic supply to domestic demand.  In contrast, 

the capital market is open to imports and exports.
1)
  Intermediate goods may 

be either closed or open to trade.  We adopt notation that allows for all 

intermediate goods to be traded, but will impose zero export restrictions in 

                                                 
1) This comes through imports or exports of capital services which are included in intermediate 

sector 8. 
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the appropriate industries. 

The aggregation and market-clearing conditions are: 

 

                                                   j
j

K K= ∑ ,                            (18) 

 

                                             (1 ) j
j

f N N− = ∑ ,                            (19) 

 

                                                        jj LL = ,                                        (20) 

 

                                                   jjj XFY += ,                            (21) 

 

                                 (1 )Y K C K M Iδ ′+ − = + + ∆ + ∆ ,                             (22) 

 

where 
j

X  in equation (21) is amount of exports of intermediate good j.  This 

number is negative if the good is imported. 

 

Solving the Model 

The above sections define a model with growth.  Some variables, such as, 

consumption and production, grow at the rate gz in the steady state.  Others, 

such as goods prices, remain constant.  In order to solve the household’s 

dynamic programming problem, we rewrite the system in a stationary form 

by dividing all growing variables by Z.  This yields a steady state where all 

values are constant and where the off-steady-state dynamics are characterized 

by convergence to these constant values.  We solve this altered set of 

equations, but then readjust once we are done so that all growing variables 

have the appropriate growth component added back in our simulations. 

The model as a whole has three endogenous state variables, K, M and I.  It 

also has three exogenous policy variables which should also be viewed as 

state variables.  These are the conscription rate, f, and decisions about the 
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accumulation of infrastructure and military capital.  We choose to 

characterize government policy as the percent of Y that will be allocated as 

investment in these two stocks.  We define the following YIi /∆≡  and 

YMm /∆≡  and model the government as setting these exogenously.  

Hence, the exogenous state variables are f, i and m. 

The numerical techniques for solving these types of problems are well-

known.
2)
  We use the method of undetermined coefficients to solve for a 

linear approximation to the decision rule for capital and the accumulation 

rule for infrastructure about their steady state values.  Hence we are able to 

examine not only the steady states associated with various policies and types 

of openness, but we are also able to examine the path of the economy from 

some initial state to the steady state implied by a new set of policies. 

 

 

3. BASELINE MODEL CALIBRATION AND SIMULATION 

 

We calibrate our model by choosing a baseline scenario where South 

Korea is open to trade and North Korea is isolated.  For calibration purposes 

our time-period is one year and we choose our parameter values accordingly.  

We need to set the following parameter values for both countries: 

zii gAhcba },{,,,,,,},{ σδβ .  In addition we need to pick values for labor 

endowments,{ },  
i

L N , and world prices, }{ iP  for traded intermediate goods. 

β, the time discount factor, is set to .975, implying a subjective discount 

rate of 2.56%; δ,  the depreciation rate, is set to .10, and gz, the trend growth 

rate of technology, is set to .035, which is the post-war average real growth 

rate for the US.  The steady state version of (4) is used to choose the value of 

σ: 
 

                                         )}1()1(1 δβ σ −++= − rg z .               (23) 

 

                                                 
2) See, for example, Uhlig (1999) or Christiano (2002). 
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Table 1  Aggregation of GTAP Industry Classifications 

Non-traded foods
*
 (1-6, 8-11, 19, 22): crops, livestock 

Natural Resources
*
 (12, 13, 15-18): 

wool, silk, forestry, oil, gas, 

minerals 

Traded foods (7, 14, 20, 21, 23-26): 
plant fibers, fishing, processed 

foods 

Processing (27-37): 
textiles, apparel, paper, wood, 

petroleum, chemicals 

Manufacturing (38-42): 
motor vehicles, electronics, 

machinery 

Utilities
*
 (43-45): gas, electricity, water 

Non-traded Services
*
 (46, 52, 56, 57): 

construction, housing, financial 

services, public administration 

Traded Services (47-51, 53-55): 
trade, transport, communications, 

insurance, recreation 

Note:
 
  * non-traded goods sectors. 

 

We set the user cost of capital, δ−r , equal to 3% and solve to get σ =.087.  
All these values apply to both the North and South. 

We use version 5 (1997) of the Global Trade Analysis Project (GTAP) 

dataset to find the share of capital and unskilled labor in GDP.  These values 

are b=.4414 and c=.3943 for South Korea.  The values for the ai’s come from 

aggregating the 57 industries in the GTAP dataset into eight.  Our industries 

are listed in table 1. 

The GTAP data show that total compensation for skilled workers is about 

40% of the total compensation of unskilled workers.  Since wages should be 

higher for skilled workers this is an upper bound on their number.  We 

assume an unskilled labor force of 300 and a skilled labor force of 100.  To 

calibrate the distribution of skilled labor over our eight industries, we assume  
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a common real wage and make labor proportional to total compensation.
3)
 

When we compare North Korea to this baseline, we will choose different 

values for the Li’s. 

We set all the Ai’s in the South equal to 1 as a way of defining units and 

solve for the prices that set exports as a percentage of output equal to their 

observed values.  Korea runs a current account surplus, and our model 

implies that the balance of payments sums to zero.  We reconcile this by 

assuming that our last industry, traded services, includes imports and exports 

of capital services.  We allow it to include not just capital services from the 

current account but also purchases and sales of capital goods included on the 

capital account.  The value of exports in this sector is determined by default 

once exports for the other seven sectors are known. 

For the policy variables, we note that roughly 10% of GDP is government 

purchases in South Korea.  Of this roughly one-fourth is spent on defense.  

We therefore set m=.025 and assume all other government expenses are spent 

on various forms of infrastructure, giving i=.075.  The labor force is roughly 

22 million, while the military has three-quarters of a million men under arms.  

Since we have already assumed that three-fourths of the labor force is 

unskilled, our conscription rate is set to f=.045. The steady state for this 

baseline parameterization is reported in table 2.  

To examine North Korea, we parameterize a baseline where the country is 

in autarky.  We keep the same values for b, c, h, gz, β, δ, and σ.  The total 

population in North Korea is 22.3 million versus South Korea’s 47.3 million, 

and the labor forces are 9.2 and 22.0 million respectively.  Hence overall 

labor is forty to fifty percent that of South Korea.  The distribution of skilled 

versus unskilled labor is more difficult to pin down.  For lack of defensibly 

better numbers, we assume that the mix is the same as in South Korea.  

Hence we choose N=135 and the Li’s sum to 45. 

                                                 
3) The used of land and natural resources in some industries complicates things.  When we 

calculate equilibrium for North Korea we will adjust the values of the Ai’s in those 

industries that use significant amounts of land or natural resources. 
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Table 2  Parameterizations and Steady State for Baseline Model 

 
Parameters 

 South North ratio 

a1: 0.0500 0.0500 1.00 

a2: 0.0080 0.0080 1.00 

a3: 0.0225 0.0225 1.00 

a4: 0.1542 0.1542 1.00 

a5: 0.1291 0.1291 1.00 

a6: 0.0240 0.0240 1.00 

a7: 0.3078 0.3078 1.00 

a8: 0.3044 0.3044 1.00 

L1: 0.258 0.940 0.27 

L2: 0.172 0.110 1.56 

L3: 1.368 0.630 2.17 

L4: 10.759 7.010 1.53 

L5: 10.616 6.780 1.57 

L6: 0.465 0.590 0.79 

L7: 50.325 19.010 2.65 

L8: 26.037 9.790 2.66 

A1: 1.00 0.86 1.16 

A2: 1.00 1.50 0.67 

A3: 1.00 1.00 1.00 

A4: 1.00 1.00 1.00 

A5: 1.00 1.00 1.00 

A6: 1.00 1.00 1.00 

A7: 1.00 1.00 1.00 

A8: 1.00 1.00 1.00 

b: 0.4414 0.4414 1.00 

c: 0.3943 0.3943 1.00 

h: 0.5 0.5 1.00 

gz: 0.035 0.035 1.00 

β : 0.975 0.975 1.00 

δ : 0.1 0.1 1.00 

σ : 0.087 0.087 1.00 

N: 300 135 2.22 

f: 0.0450 0.1450 0.31 

m: 0.0250 0.2500 0.10 

i: 0.0750 0.0500 1.50  

Steady State Values 

 South North ratio 

K : 1456.28 164.53 8.85 

Λ : 39.85 13.56 2.94 

Y : 424.66 47.98 8.85 

I : 235.92 17.77 13.28 

M : 78.64 88.85 0.89 

D : 32.58 22.64 1.44 

r : 0.1030 0.1030 1.00 

v : 0.5581 0.1401 3.98 

1w : 13.5217 0.4193 32.25 

2w : 3.2452 0.5733 5.66 

3w : 1.0267 0.2815 3.65 

4w : 0.8605 0.1734 4.96 

5w : 0.7487 0.1501 4.99 

6w : 3.6011 0.3207 11.23 

7w : 0.4267 0.1276 3.34 

8w : 0.9204 0.2451 3.76 

P1: 1.3991 1.1021 1.27 

P2: 1.1067 0.6652 1.66 

P3: 0.9160 0.8877 1.03 

P4: 0.8898 0.8198 1.09 

P5: 0.8697 0.8006 1.09 

P6: 1.1258 0.9069 1.24 

P7: 0.7930 0.7795 1.02 

P8: 0.8997 0.8678 1.04 

ξ :  0.2947 3.39 
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For our eight aggregated industries, the last five do not use any land or 

natural resources.  We therefore assume all output differences are due to 

different employment of factors, or to overall productivity differences as 

modeled by Z.  The Ai’s for these industries are kept at the South Korean 

value of 1.  The first three industries, however, use significant amounts of 

land and/or resources.  The endowment of arable land in North Korea is 1.33 

million hectares vs 1.55 hectares in the south.  We adjust A1 down to .86 to 

reflect this difference.  North Korea mines significant amounts of iron ore 

and coal, suggesting that the appropriate value for A2 is higher than one, but 

we have little guidance on how much higher; we choose a value of 1.5.  

Finally, for industry 3 – traded foods, where the only industry using 

resources is fishing – we set the value to 1 under the assumption that both 

countries have access to the same international fishing grounds. 

The allocation of skilled labor across industries is guided by figures from 

the South Korean Ministry of Reunification, which reports industrial 

distributions for the two countries over a set of 5 aggregate sectors that are 

fairly similar.  The one exception is agriculture, which accounts for 30.4% or 

GDP in the north, but only 4.4% in the south.  We adjust skilled labor to hit 

the share values reported by the Ministry when output is evaluated at South 

Korean prices.
4)
 

For policy variables, we take a military force of 1 million and divide by 

75% of the 9.2 million labor force to get f=.145.  Determining the values of 

military and infrastructure parameters is the most problematic of all.  The 

value of m is chosen to give the north and the south equal levels of defense in 

the steady state.  i is set to .05, a number one-third lower than in the South. 

Finally, we need to know the difference between overall technology in 

North and South Korea.  We use steady state versions of equation (15) and 

define the relative technology measure, SN ZZ /≡ξ , to get 

                                                 
4) Where the Ministry’s industries are broader and include more than one of our 8 industries, 

we assume the relative distribution is the same as South Korea. 
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=ξ .                            (24) 

 

The values of the parameters and the steady state values for this baseline 

model are reported in table 2. 

We assume that presently neither the South nor the North are in the steady 

state.  This means we need to pick starting values for five values: capital 

stocks in both countries, infrastructure in both countries, and the relative 

level of technology in the North.
5)
 

South Korean growth rates are higher than 3.5% per year with a gradual 

downward trend.  We constrain the initial ratio of capital to infrastructure to 

be equal to the steady state values and then choose initial values for the 

capital stock and infrastructure so that the initial growth rate in the South is 

5% per annum, which is approximately the average real growth rate over the 

last five years. 

The South Korean Ministry of Reunification reports relative sizes of 

various “Social Overhead Capital.”
6)
  The average of these values puts the 

initial value of I in the North at 17.5% of the initial value of I in the South.  

In the absence of better data, we assume the initial capital stock is also 17.5% 

of the southern value.  Equation (15) yields the initial level of technology. 

These assumptions yield initial per capita income levels in the North that 

are 44% the levels in the South.  These seem implausibly high.  We note that, 

when Germany reunified, as much as two-thirds of the East German capital 

stock was scrapped as useless.  The situation is likely to be similar in North 

Korea.  Since much of the capital was originally built to meet central 

planning targets, it may well be worth only a fraction of its value after reform.  

We therefore set the initial capital stock and infrastructure to 5.83% of the 

value in the South.  This gives an initial per capita income level that is 20% 

of the South.  These levels seem more reasonable, and we use them 

throughout the rest of the paper. 

                                                 
5) We can normalize the initial level in the South to one. 
6) This included railroads, highways and harbors. 
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The baseline model assumes that North Korea is characterized by agents 

responding optimally to market signals.  Since this is obviously not the case 

now, we must interpret this model as a scenario where the north has already 

engaged in some kind of market reform.  In the steady state, the overall GDP 

of the South will be almost nine times that in the North.  However, the 

Ministry of Reunification estimates that South Korea’s GDP was actually 

26.8 times that of North Korea in 2001.  Our initial values give a South-

North ratio of 10.7, which implies that internal reform in the North would 

result in a 150% increase in output even if the capital stock and level of 

technology remained unchanged. 

Given these starting values, we proceed to simulate the model economies.  

The transition paths for key growth rates in both the North and South along 

with log-levels of GDP and ratios of key variables are shown in figure 1.  

Note that both output and the capital stock growth rates are initially very high 

in the North and that the growth rates of infrastructure and technology are 

much more modest, though still higher than in the South.  In the North, 

output grows at a rate of 19.7% the first year, but falls below 10% by year 

five. 

 

Figure 1  Transition to the Baseline Steady State 
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4. UNIFICATION IN PHASES 

 

With the model solved, calibrated and simulated for a baseline case, we 

now proceed to consider a timed phase-in of various reforms, including: 

reform and openness in the North, reductions in defense spending, a free-

trade area between the North and the South, adoption of coordinated policies, 

and finally, full economic integration including mobility of labor.  Shim 

(1993) advocates the following phases of integration: (i) economic reform 

and openness in the North, (ii) economic cooperation between the North and 

South, (iii) joint ventures, and (iv) full integration. 

We adopt a similar phasing in of various policies and simulate the results 

using specific assumptions about the timing.  Our phases are as follows: (i) 

Economic reform and openness in the North.  We assume this phase lasts for 

five years.  (ii) Reduction of defense spending by 50% in both the North and 

South.  We also assume this phase lasts five years.  (iii) Adoption of both a 

free trade area on the Korean peninsula and the adoption of identical 

conscription and tax policies.  We assume this lasts until the relative levels of 

infrastructure reach the point that opening to labor migration would lead to 

less than 20% of the North’s unskilled labor moving to the South.  This takes 

nineteen years, but could be shortened by having a higher investment rate for 

infrastructure in the North than in the South.  (iv) Full economic integration.  

A related paper, Bradford and Phillips (2004), discusses each of these 

policies occurring separately in more detail.  The time path for these phased 

stages is illustrated in figures 2 and 3. 

In terms of per capita income, the North converges to the same value as 

the South.  Changes in the North are dramatic, particularly at the beginning.  

The only major movements in the South come with full integration and are 

the result of the migration of labor. 

Generally the South gains from various kinds of openness with the North, 

be it free trade in goods or mobility of the factors of production.  However, 

the wide swings in prices of non-traded goods result in wide swing in wages 

of the associated skilled labor.  The formation of a free trade area, for example, 
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Figure 2   Time Path for Reunification in Phases 
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Figure 3  Time Path of Skilled Wages 
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results in dramatic drops in skilled wages in the food, natural resource and 

utilities industries in the South, while wages in non-traded services rise, 

albeit not as dramatically. 

Unskilled wages rise in both countries, though much more rapidly in the 

North.  The movement is relatively smooth over time with the largest jump 

coming when labor mobility is allowed.  Interest rates are initially very high 

in the North but rapidly decline as the capital stock there rises rapidly.  Rates 

jump up whenever policy changes but then continue on their downward trend. 

 

 

5. CONCLUSIONS 

 

This paper has examined the effects of various reforms and unifications 

strategies for both North and South Korea.  While the gains are clearly huge 

for the North in both the long and the short-run, the results are more 

ambiguous for the South and for the wages of workers with specific skills. 

The model presented in this paper is a compromise between the highly 

stylized neoclassical models of trade found in the theoretical trade literature 

and the highly disaggregated data found in the empirical literature.  The 

model attempts to implement the insights gleaned from trade theory but 

without being so stylized that the real world analogs are difficult to identify. 

Our model does not do everything, of course, and misses several key 

elements of trade.  For example, we have made no allowance for intra-

industry trade.  Nor do we consider the role of tariff policy or industrial 

policy in trade and growth. 

There are modifications that might be made to improve on the forecasts 

our model.  First, the migration decision could be made more realistic.  

Currently, workers simply compare real wages in the North and South and 

then move costlessly to the region with the higher wage.  Adding a 

significant migration cost or keeping some kinds of goods non-traded (such 

as housing) might generate more realistic migration patterns over time. 

Also, the assumption that the populations of skilled and unskilled workers 
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are exogenously set might be usefully relaxed.  This would involve an 

additional decision on the part of the household to withhold unskilled labor 

from the labor market and instead acquire a specific skill.  Given that most 

skills can be acquired in a few years and our transition lasts for several 

decades, this type of mobility from unskilled to skilled could significantly 

alter aggregate behavior compared to our simulations.  Also, such modeling 

could capture any impact that changes in technology might have on the 

evolution of the amounts of skilled and unskilled labor available in each 

country. 

Finally, it might be useful to allow for other policy scenarios that explicitly 

involve transfers from the South to the North.  Given the huge amount of 

migration predicted, such policies may well be attractive if they reduce 

migration pressure.  A policy of deliberately putting more infrastructure 

investment in the North would speed up the long-run convergence of the 

North and South, albeit at the cost of lower growth in the South. 
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