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WHAT’S THE BIG DEAL? 

THE EFFECT OF CORPORATE REFORMS ON MANUFACTURING 

PRODUCTIVITY IN KOREA 

Hojong Kang 

Dr. Pham Hoang Van, Dissertation Supervisor 

ABSTRACT  

Although Korea has achieved striking economic success 

during last four decades, following the 1997-98 foreign 

exchange crisis, Korea's economy was in urgent need of 

restructuring amid a series of corporate bankruptcies and a 

paralyzing credit crunch. 

In this paper using an unpublished plant-level panel 

data set, I explore changes in total factor productivity 

and its growth before and after the crisis. In order to do 

so, I sort out eight industries that were most likely 

affected by the “Big Deal Program”.  

The results suggest the Big Deal had a positive and 

significant effect on TFP levels. Bigger plants in Big Deal 
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industries had differentially higher TFP levels However, 

these results are not robust to the bigger plants 

classified as being in the top 5% in terms of K/L ratio. 

Unlike the results for TFP levels, coefficient for the 

three variable interaction term ( i t ptDT Sτ〉 ) are all positive 

and significant with the plant-size specification. It means 

the bigger plants in eight Big Deal industries have more 

productivity growth even though they have lower TFP levels 

than the smaller plants after the reform. Depending on the 

plant-size specifications, the Big Deal program had a 

positive effect on the bigger plants in the Big Deal 

industries of 0.1 to 1.39 percents. 
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CHAPTER I 

INTRODUCTION 

 

During last four decades, Korea has experienced 

phenomenally high growth rates average 7.3 percent annually. 

In this period, manufacturing grew by 11.8 percent and led 

the growth of the whole economy 1 . Capital accumulation, 

employment and total factor productivity (TFP) in 

manufacturing also kept pace with its growth rate. As shown 

in Figure 1, it may not be overstating that the 

manufacturing sector was the main engine of its remarkable 

growth, considering increased share of manufacturing in GDP, 

that is, from 19.9 percent in 1970 to 35.6 percent in 20022.  

In the 1980s, Korea made enormous investments in heavy 

industries and petrochemicals which resulted in excessive 

investments. This over-investment became a factor in debt 

                                            
1 These growth rates of GDP and manufacturing are calculated from 

1970 to 2002 using the National Statistic Office data set. 
2 Value added is used to calculate the manufacturing share of GDP. 
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accumulation and weakened competitiveness.  

Following the 1997-98 foreign exchange crisis, Korea's 

economy was in urgent need of restructuring amid a series 

of corporate bankruptcies and a paralyzing credit crunch. 

Corporate and financial institutions, however, had little 

experience in promoting self-restructuring, and the cross-

confidence needed to foster voluntary agreements between 

interested parties was severely lacking. Korean firms were 

highly dependent on borrowing and their affiliates had 

complex governance structures marked by a maze of cross-

investments and cross-debt guarantees in each affiliate, 

which made rapid resolution of problems difficult. In the 

case of direct government intervention, critics pointed to 

the threat of inefficiency and conflicts of interest. 

The highlight of Korea's recovery efforts was the 

restructuring of the four major sectors: financial, 

corporate, labor, and public. The Government vowed to press 

forward with sectoral reforms to make the domestic economy 
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healthy. Regulations or laws were revamped to meet global 

standards. Also, flexible economic systems were established 

to cushion the impact of external economic volatility.  

In order to meet these aims, the government launched a 

highly ambitious corporate sector reform in 1998. The 

government and the leaders from major Korean firms agreed 

upon “Five Tasks for Corporate Sector Reform” in February 

1998. The five tasks were focused on making significant 

improvements to a company’s capital structure. 

In July 1998, there was an agreement on the “Big Deal” 

program among the top five Chaebols at a meeting between 

the government and the leaders from major Korean firms. 

Immediately after the meeting, a business-swap plan emerged 

between the five largest Chaebols in nine business sectors, 

including semiconductors, petrochemicals and power 

generation facilities. 

There is a large body of literature on the 

relationship between a plant or firm’s productivity growth 
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for a manufacturing sector: Baily, Hulten, and 

Campbell(1992, U.S.A.), Olley and Pakes(1996, U.S.A.), 

Griliches and Regev(1995, Israel), Liu(1993, Chile), and 

Aw, Chen, and Roberts(1997, Taiwan), Aw, Chung, and 

Roberts(2000, 2003, Taiwan and Korea), Han(2000, 2004, 

Korea). Most of the previous studies, with the exception of 

Olley and Pakes(1996), report that the productivity growth 

within a plant or firm is a main source of industry 

productivity growth. 

In this paper, I explore changes in total factor 

productivity and its growth before and after the crisis. In 

order to do so, I sort out eight industries that were most 

likely affected by the “Big Deal Program”, aimed for 

corporate restructuring to stabilize the economy. The Big 

Deal program was intended to alleviate inefficiencies 

associated with the over-investment problem. Therefore, 

analyzing those eight industries would give an indication 
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of the program’s effectiveness and an impact of the 

financial crisis on the economy.  

The outline of this paper is as follows. Chapter II 

presents a description of the corporate restructuring 

program called the “Big Deal.”  Chapter III describes the 

data and variables that are used in the estimation. Chapter 

IV presents the empirical framework of our study. Chapter V 

presents the estimation results of our test. Finally, 

Chapter VI summarizes and concludes the results. 
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Figure 1: The Growth Rate of GDP and Manufacturing 

-10

-5

0

5

10

15

20

25

30

35

1971 1976 1981 1986 1991 1996 2001

Year

%

GDP Manufacturing
 

Source: Korean National Statistics Office. 
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CHAPTER II 

CORPORATE RESTRUCTURING 

 

The government of Korea had concluded that one of the 

causes for the economic crisis was the excessive expansion 

and diversification of businesses by Chaebols using bank 

loans and corporate bonds and, therefore, launched a highly 

ambitious corporate sector reform program in 1998. In 

February 1998, the government and the leaders of corporate 

sector agreed upon ‘Five Tasks for Corporate Restructuring’. 

The five tasks are (i) to heighten the transparency of 

corporate management, (ii) to clear cross-debt guarantees 

among a Chaebol’s affiliates, (iii) to make significant 

improvements in a company’s capital structure, (iv) to 

concentrate on core businesses as well as large companies’ 

better collaboration with small and medium-size companies, 

and (v) to reinforce the responsibility of major 

shareholders and managers. 

7



  

Afterwards, the government led the way in corporate 

restructuring through the revision of related legislation 

to facilitate the five tasks and periodically checked on 

the progress in those agreed tasks. Ten laws related to 

corporate restructuring such as the Commercial Law and the 

Securities Exchange Law were revised in February 1998. From 

February to April 1998, many agreements on capital 

structure restructuring were made between main creditor 

banks and 57 affiliates of Chaebols owing more than 250 

billion won. The main context of the agreement between the 

banks and those companies was the reduction of companies’ 

debt-to-equity ratio to 200% by the end of 1999, their 

business restructuring, and a clause for the banks’ 

overseeing of companies’ new investment. However, different 

business restructuring approaches were applied according to 

the scale of the Chaebols. The top five Chaebols were to 

follow a program named the ‘Big Deal’. For the 6th to 64th 
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largest Chaebols, restructuring was to be carried forward 

through the program named the ‘Workout Program’. 

In July 1998, there was an agreement on the Big Deal 

program among the top five Chaebols at a meeting between 

the government and the Federation of Korean Industries, an 

association of big companies. The result of the meeting was 

the announcement of a swap plan between the five largest 

Chaebols in nine business sectors of semiconductors, 

petrochemicals, aerospace, railway vehicles, oil refining, 

power generation facilities, automobiles, electronics, and 

ship engines. The plan involved 17 companies owned by five 

largest Chaebols. 

On December 1998, an agreement between the top five 

Chaebols and the government was made for a speedier 

implementation plan of the “Big Deal” program. The business 

swap of Daewoo Electronics and Samsung Motors between the 

Daewoo and Samsung Groups was additionally added to the 

program. The final decision was composed of 16 companies 
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belonging to the five largest conglomerates, excluding SK, 

and three non-top five conglomerate companies, Korea Heavy 

Industries, Hanwha Energy, and Hanjin Heavy Industries. The 

revenue size of those target companies under the ‘Big Deal’ 

program was 7.4% of national GDP in 1998. 

However, the program did not go through in the form of 

business swaps. It rather ended up with a consolidation in 

which a company takes over another company or companies 

jointly create a new company. This means that no cases of 

business swaps actually occurred. The merger or takeover 

processes of the semiconductor, oil refining, aerospace, 

and railway vehicle industries were completed but the 

mergers of the other industries did not progress smoothly. 

The merging of the petrochemical industry was confronted 

with a big stumbling block due to the hesitation of Japan’s 

Mitshui Corporation, which promised equity participation in 

the new company created through the merger. 
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Finally, some of the “Deal” simply broke off. For 

example, the business swap program in the automobile and 

electronics sector was broken off. Samsung Motors was sold 

off to Renault, a French auto company, and Daewoo 

Electronics was put under the “Workout” program in 2000. 

The merger of petrochemical companies eventually failed due 

to the many obstacles such as the hesitation of Japan’s 

Mitsui Corporation, which promised equity participation in 

the new company created through the merger. As a result, 

Hyundai Petrochemical and Samsung Petrochemicals decided to 

promote restructuring on their own. 

The government pushed for the reduction of the high 

debt/equity ratio of domestic companies, especially large 

companies, down to 200% by the end of 1999. Due to the push 

by the government and voluntary efforts by the corporate 

world, domestic companies’ debt/equity ratio has been 

reduced significantly. Domestic manufacturers’ debt/equity 
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ratio, which increased to about 400% in 1997, went down to 

214.7% in 2000, the lowest figure since 1968. 

With the exception of the automobile and electronic 

industries, the Big Deal program reduced 3.2 trillion won 

in assets (15.1% of total assets) and 7.9 trillion won in 

debt (25.8% of total debt) through the selling of over-

invested assets and foreign investments. 

 

Table 2.1  Economic Achievements of the Big Deal Program 

 Before After Change 

Assets  

(tr. Won) 
21.2 18.0 3.2 (15.1%) 

Employee 

(hundred) 
189 163 26 (13.8%) 

Debt 

(tr. Won) 
30.7 22.8 7.9 (25.8%) 

Debt Ratio 594 193 401% 

 

* Ministry of Commerce, Industry and Energy (2000), “Industrial 

Resource Report,” 
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Table 2.2  Business Settlement between the Government and 

Chaebols in 1998 

Industry Settlement Active Date 

Oil Refining Hyundai Oilbank took over Hanhwa 

Energy’s oil refining business. 

September, 

1999 

Semiconductors Hyundai Electronics took over LG 

Semiconductors 

July, 1999 

Ship Engines Established Samsung & KHIC(Korea 

Heavy Industry Company) joint 

company 

December, 1999

Power 

Generation 

Facility 

Transferred assets and 

liabilities of Samsung and 

Hyundai affiliate to KHIC 

December, 1999

Railroad 

Vehicles 

Established Hyundai, Daewoo, 

Hanjin joint company. The three 

companies invested on a 4:4:2 

basis, establishing the Korea 

Railway Vehicle Co. 

July, 1999 

Aircraft Established Samsung, Hyundai, 

Daewoo joint company, named Korea 

Aerospace Industries. 

October , 1999

Automobile & 

Electronics 

No agreement of swap between 

Samsung’s automobile and Daewoo’s 

electronics units. Samsung Motors 

was sold to Renault and Daewoo 

electronics was put under the 

Workout program. 

Samsung: 

 April, 2000 

 

Daewoo:  

 January, 2000 

Petrochemicals Merger between Hyundai Petro-

chaemical and Samsung General 

Chamicals. No negotiations on 

foreign capital inflow were 

successful. Own restructuring 

program engaged.  

April, 2000 
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CHAPTER III 

DATA DESCRIPTION 

 

This study utilizes unpublished plant-level panel data 

sets from the Annual Report on Manufacturing and Mining 

Surveys (ARMMS) from 1993 to 2002, which is conducted by 

the Korean National Statistical Office (KNSO). ARMMS covers 

all plants in manufacturing and mining industries with five 

or more employees. Although the data set contains 

information on manufacturing and mining industries, I make 

use of the sample of manufacturing industry (about 77,000 

to 108,000 establishments) to see how technological 

progress has changed in these sectors.  

The ARMMS contains basic information about plant 

activities such as the value of product, value of export, 

the number of workers, payments for workers including 

pension and fringe benefits, the book value of tangible 

fixed assets (i.e. land, buildings, machinery, tools and 
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furniture, and transportation equipment), production costs 

such as expenditures on raw material fuel, subcontracting, 

and services purchased, as well as the year of foundation 

and plant identification number with which I can match 

plants so that it is possible to trace an individual plant 

over time. 

The Korean industry classification system changed 

drastically in 1998. This study uses the newly adopted 

industry classification system. In the data set, I have the 

five-digit industrial code for each establishment. I drop 

two out of the two-digit 23 industry classifications, the 

tobacco and recycling industries, since the Korean 

government mainly operates those industries, and the share 

of the industries is very small relative to other 

industries.3  

                                            
3  Shares of plants of the tobacco and recycling industries are 

around 0.157 percent in 1994 and 0.394 percent in 2002. 
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Table 3.1 shows number of establishments and its share 

by industries in the Korean economy from 1993 to 2002. In 

the sample period, Textile and general machinery industries 

take the share of over 10% in terms of number of plants, 

while its share of output is relatively smaller than other 

industries such as chemicals and electronics. This seems to 

result in scale of business in those sectors. Table 3.1 

also shows changes in trend of main industry in 1990’s and 

2000’s; in the 1990’s, especially before the Asian crisis, 

chemical, general machine, and basic metal industries 

played an important role in Korean manufacturing output, 

while chemical, electronics, and motor industries in late 

1990’s. The figures, however, are significantly different 

in early 2000’s; electronics take the share of over 20 

percent of Korean manufacturing output in 2002. It is also 

noticeable that output share of motor industry decline from 

year 2000, which seems to be caused by the decrease in 

domestic sales followed by the crisis.     
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Table 3.2 shows the mean value for the main variables 

in this study. The output is measured as the value of total 

production, which is equal to the sum of the value of 

shipment and net change of inventories. The Producer Price 

Index (PPI)4 based in year 2000 deflates the value of total 

production for each industry. Capital is measured as the 

sum of the book value of machinery, tools and furniture, 

and transport equipment. Machinery is deflated by the PPI 

for general machinery, while transport equipment is 

deflated by the PPI for transport equipment.  

I do not include land and building as part of capital 

stock since the price of land and building with the same 

size varies largely across regions in Korea, but I do not 

have enough data to control the price variation across 

regions, and land and building may not contribute much to 

the change in technology level.  

                                            
4 We get the Producer Price Index from Bank of Korea and the 

Korean National Statistical Office. 
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The share of capital is measured as the residual after 

subtracting the expenditures on labor, intermediate input, 

and subcontracting from the value of output.  

Labor input is calculated by the number of average 

monthly workers in each establishment, including self-

employed. The expenditure on labor is measured as the sum 

of salaries to the workers, and pensions and fringe 

benefits. Fortunately, information on human capital used in 

many other papers on economic growth is available in our 

data sets such as blue and white collar workers. However, I 

do not use this information in this study.  

The intermediate input is measured as the sum of the 

value of raw material, fuel, electricity, water and service 

purchased, such as advertisement, brokerage, and insurance, 

which are deflated by the price index of raw material, 

energy, electricity, water, and service, respectively.  

The subcontracting input is measured as the plant’s 

payments to subcontractors and is deflated by the PPI of 
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the industry in which the plant operates due to no 

information on labor cost, material cost, and profit of 

subcontractors.  

The subcontracting input is included as a separate 

input because the portion in total cost increases over 

time. 5  The subcontracting input is measured as the plant’s 

payments to subcontractors. If the data contained more 

detailed components of subcontracting, such as labor cost, 

material cost, and profit of subcontractors, I could 

deflate the subcontracting input more accurately. None of 

these information are available, so I deflated it by the 

PPI of the industry in which the plant operates.   

As shown in Table 3.2, the mean of the log of output 

grows almost 50 percentage points between 1993 and 2002. 

The figure is significantly smaller than the output growth, 

104 percentage points, of the periods between 1983 and 1998 

                                            
5  According to Ha (2002), the share of subcontracting increased 

from 1.1% at ‘83 to 4.6% at ’98 in the Korean Industrial Census. 
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presented by Ha (2002). Since the Asian financial crisis 

occurs in our sample period, I divide the sample period to 

sort out the effect of the crisis; output growth is 30 

percent before the financial crisis from 1993 to 1997, 

while 26 percent thereafter.  

It is also interesting that shares of capital and 

labor declines over time, while shares of intermediate 

goods and subcontract is gradually growing. A direct 

comparison between shares of labor and subcontract implies 

that business hires less domestic workers by off shoring.  

According to Young (1995) and Kim and Lau (1994), the 

share of labor relative to that of capital is around 52 

percent using the sample of the Korean National Accounts 

(KNA) from 1966 to 1990 under the assumption that there are 

only two inputs, capital and labor. Using ARMMS, the labor 

share is 55 percent to 67 percent in our sample periods, 

which is larger than previous studies.  
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Chapter IV  

Methodology 

 

This paper examines whether technological progress has 

changed after the Big Deal program in the Korean 

manufacturing sector after the Asian financial crisis. I 

estimate individual establishment’s productivity using an 

index of total factor productivity (TFP) that measures a 

relative productivity of each establishment. This index is 

useful to sort out contribution of each industry to 

aggregate TFP growth. In this chapter, I review the idea of 

total factor productivity (TFP) commonly used in 

neoclassical growth theory and introduce how to measure 

relative TFP. Finally, a difference in differences 

specification is introduced to study the effect of post 

crisis reform on total factor productivity.  
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4.1 Relative TFP measure using disaggregated data  

Aggregate growth accounting assumes that there is a 

single aggregate sector in the economy. However, in general, 

technological improvement occurs nonuniformly across 

sectors, which needs to be reflected in measuring 

technological progress. Using plant-level data from annual 

manufacturing census, this study constructs the relative 

TFP measure developed by Caves, Christensen, and Diewart 

(1982) to take into account each individual plant’s 

contribution to aggregate technological progress. They 

construct a TFP index for each plant by subtracting the 

share weighted sum of the log of a plant’s input from the 

log of the plant’s output. For the transitivity of 

comparisons between any two plants, Caves et.al. (1982) set 

up a single reference point from which each plant’s input 

and output are expressed as deviations. As a reference 

point, they use a hypothetical representative plant with 

output Yln , each input iXln , and each input share iS , which 
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is the arithmetic mean of the log of the output, each 

input, and each input share over all observations, 

respectively. Each plant’s output, input, and thus 

productivity in each year are measured relative to those of 

a hypothetical plant. 

Good, Nadiri, and Sickles (1996) extended the 

productivity index of Caves et.al.(1982). They construct a 

separate hypothetical plant for each cross section and then 

chain-link the hypothetical plants together over time. This 

approach is especially appropriate for the census data, 

which has only information specific to that time period. 

The TFP index for plant p in year t  is mathematically 

defined as: 

∑
=

−+−−=
n

i
itiptitipttptpt XXSSYYTFP

1

)ln)(ln(
2
1)ln(lnln             (3.1) 

∑ ∑∑
= = =

−−− −+−−+
t

s

t

s

n

i
isisisisss XXSSYY

2 2 1
111 )lnln)((

2
1)lnln(  

  

where plant p  produces a single output ptY  with the set of 
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inputs, iptX  where =i  capital, labor, intermediate input, 

and subcontracting. The first and second terms indicate the 

difference of output and each input between the actual 

plant p  and the hypothetical plant at time t , while the 

third and last terms chain-link the hypothetical plants 

back to the base time period. The index provides a measure 

of the proportional difference in TFP for plant p in year t , 

relative to the hypothetical plant in the base year, which 

is 1993 in this case. The industry TFP can be defined as 

the market-share weighted sum of each plant’s TFP: 

∑=
p

ptptt TFPTFP lnln ω      (3.2) 

where ptω  is plant p ’s output share in total industry output 

in year t . The growth rate of industry TFP is as follows: 

ttt TFPTFPTFP lnlnln 11 −=∆ ++     (3.3) 
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4.2  Econometric Specification  

In evaluating differences in TFP between before and 

after the Big Deal program, this paper adopts a difference-

in-difference specification. The specification is 

appropriate when comparison between differences in outcome 

of an economy needs to be conduct. Meyer (1994) and Kaplan 

and Rodrik (2001) present a discussion of the 

methodological issues in difference in differences 

estimation. 

The baseline model of this paper is as follows: 

1
ln

k

pt i i t i t it
i

TFP D T DT uτ τα β δ〉 〉
=

= + + +∑ ,     (3.4) 

where  

p is for each plant; 

i denotes each industry from three-digit industry 

specification; 

t stands for time;  
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iD  is an industry dummy variable which equals to 1 if 

the industry is our treatment group and otherwise, 

equal to 0;  

tT τ〉  is a time varying dummy variable that is 1 during 

our sample periods after the reform in 1998 (i.e. 

years after 1999 make the variable equals to 1, 

otherwise, 0);  

i tDT τ〉  is an interaction term that captures the 

differential effect of a certain industry after the 

reform; and  

itu  is the error term.  

In this specification, ln ptTFP  captures the industry-

specific, time-invariant intercept by iα  and a time-varying 

effect by the coefficient β . I can compare the average post 

reform TFP of each industry with prior TFP in Korea. The 

biggest advantage using the method is that it separates out 

the effects of both industry-specific and time-varying 

influences that might be attributed to the total effect of 
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the reform program captured by the coefficient ( δ ) of the 

interaction term i tDT τ〉 . Since each industry has different 

structures such as capital accumulation and employment, 

extracting the industry-specific effect out of the program 

as a whole economy is necessary to find which industry 

affected most by the reform program and eventually to 

answer which industry was most efficient after the crisis 

of 1998.  

However, I can not capture the effect of the Big Deal 

program for Chaebol with this conventional application of 

the difference-in-differences approach.  
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4.3  Difference-in-Difference-in-Difference 

4.3.1 Total Factor Productivity 

To evaluate the Big Deal program, one of the augmented 

versions of the previous regression (2.7) is as follow: 

1
ln

k

pt i i t p i t i p t p i t p it
i

TFP D T S DT D S T S DT S uτ τ τ τα β γ δ η µ λ〉 〉 〉 〉
=

= + + + + + + +∑ ,   

         (3.5) 

where  

p is for each plant; 

i denotes each industry from three-digit industry 

specification; 

t stands for time;  

iD  is an industry dummy variable which equals to 1 if 

the industry is our treatment group and otherwise, 

equal to 0;  

tT τ〉  is a time varying dummy variable that is 1 during 

our sample periods after the Big Deal program in 

1998 (i.e. years after 1998 make the variable equals 

to 1, otherwise, 0);  
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pS  is establishment’s size variable which is the 

capital-labor ratio, the dummy for the top 5% of 

establishment with higher capital-labor ratio (i.e. 

if the capital-labor ratio of the establishment is 

the top 5% of the industry, then the variable equals 

to 1, otherwise, 0), capital amount, number of 

employees, or the dummy for the employee size (i.e. 

if the number of worker is greater than 200, then 

the variable equals to 1, otherwise, 0); 

i tDT τ〉  is an interaction term that captures the 

differential effect of a certain industry after the 

Big Deal program; 

i pD S  is an interaction term that captures the 

differential effect of a certain industry and the 

establishment size; 

t pT Sτ〉  is an interaction term that captures the 

differential effect of a establishment size after 

the Big Deal program; 
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i t pDT Sτ〉  is an interaction term that captures the 

differential effect of a certain industry and the 

establishment size after the Big Deal program; 

itu  is the error term.  

With this specification, I can capture size-specific 

influences along with industry-specific and time-varying 

influences that might be attributed to the total effect of 

the Big Deal program captured by the coefficient (λ ) of the 

interaction term i t pDT Sτ〉 . 

 

4.3.2 Total Factor Productivity Growth 

Another augmented version of the previous regression 

(2.7) is as follow: 

1

k

pt i i t p i t i p t p i t p it
i

TFPG D T S DT D S T S DT S uτ τ τ τα β γ δ η µ λ〉 〉 〉 〉
=

= + + + + + + +∑ ,   

         (3.6) 

where  

p is for each plant; 
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i denotes each industry from three-digit industry 

specification; 

t stands for time;  

iD  is an industry dummy variable which equals to 1 if 

the industry is our treatment group and otherwise, 

equal to 0;  

tT τ〉  is a time varying dummy variable that is 1 during 

our sample periods after the Big Deal program in 

1999 (i.e. years after 1999 make the variable equals 

to 1, otherwise, 0);  

pS  is establishment’s size variable which is the 

capital-labor ratio, the dummy for the top 5% of 

establishment with higher capital-labor ratio (i.e. 

if the capital-labor ratio of the establishment is 

the top 5% of the industry, then the variable equals 

to 1, otherwise, 0), capital amount, number of 

employees, or the dummy for the employee size (i.e. 
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if the number of worker is greater than 200, then 

the variable equals to 1, otherwise, 0); 

i tDT τ〉  is an interaction term that captures the 

differential effect of a certain industry after the 

Big Deal program; 

i pD S  is an interaction term that captures the 

differential effect of a certain industry and the 

establishment size; 

t pT Sτ〉  is an interaction term that captures the 

differential effect of a establishment size after 

the Big Deal program; 

i t pDT Sτ〉  is an interaction term that captures the 

differential effect of a certain industry and the 

establishment size after the Big Deal program; 

itu  is the error term.  

With this specification, I can evaluate how the Big 

Deal program affects to total factor productivity growth 

(TFPG) in each industry. 
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For the industry dummy ( iD ) in the both equation (3.5) 

and (3.6), I used four different categories: 1) eight Big 

Deal program industries versus other industries, 2) one Big 

Deal industry versus other industries, 3) one Big Deal 

industry versus other industries with dropping seven Big 

Deal industries, and 4) only one industry without the 

industry dummy.  

In designing difference in differences specification, 

categorizing treatment and control group would be the most 

crucial part in the sense that exogenous shock should 

affect only a group that is similar with other groups. The 

specification in our study is the effect of the Big Deal 

program, which compares economic performance of the 

industries which participate in the program to those which 

do not.  

In this paper, I group industries by two categories: 

1) treatment group that is affected by post crisis policy 

changes and 2) control group that is in the same economy 
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but is not affected by such policies. According to Ha-Joon 

Jang and Hong-Jae Park (1999), they refer to Chaebols or 

Chaebols as the one that is most affected by post crisis 

policy since corporate policies apply to bigger and 

somewhat sound firms first for stabilizing the economy as a 

whole.  

Chaebols are characterized by low profitability, high 

financial leverage, abnormal ownership structure, peculiar 

mode of financing, and excessive diversification. 

Conventional wisdom for why Chaebols have low profitability 

and high financial leverage is government support and 

insider financing. From the government of viewpoint, the 

logic of Too Big To Fail makes the government difficult to 

dismiss them because of the possible impact of that 

incidence on the economy.  

I choose five variables to measure the size of the 

establishment. First, there are two category variables: 

establishments with more than 200 employees and 
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establishments in the top 5 percent in terms of highest 

capital labor ratio within an industry. Second, there are 

three continuous variables; log of employment, log of 

capital stock, and log of capital labor ratio. These are 

reasonable proxies reflecting the nature of Chaebols, that 

is, bigger size relative to establishments in non-Chaebol 

firms. 
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CHAPTER V 

RESULTS 

 

In this chapter, I examine the extent to which the 

financial crisis has affected manufacturing productivity in 

Korea. In particular, I attempt to determine the effect of 

the Big Deal reform program. 

The Big Deal reform program was directed at 8 

industries including oil refining (232) 6 , petrochemicals 

(241), power generation facility (311), semi-conductor 

(321), automobile (341), ship engine (351), railway 

vehicles (352), and aerospace industry (353). I examine how 

the Big Deal program affects total factor productivity 

(TFP) and its growth (TFPG) of big plants. I investigate 

how the program affects resource allocation problems from 

                                            
6 The numbers in parentheses shows the industry codes. Since the 

Big Deal program, for the most part, targets industries that 

cross-invest by Chaebols, frequencies are not large enough to 

utilize 5-digit industry codes.  
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over-investment and thus enhance efficiency, reducing cross 

investment by Chaebols.  

In this chapter, I present results of the Big Deal 

program’s effects on for TFP and TFPG using the empirical 

specifications represented in equations (3.5) and (3.6).  

 

5.1 Total Factor Productivity 

Since the data do not include information on ownership 

of plants, I chose five variables to measure the size of 

the establishment. Chaebols typically operate bigger firms 

or establishments. First, there are two category variable: 

plants employing more than 200 employees (Employment) 7 and 

plants in the top 5 percent of capital labor ratio within 

an industry (kl_high). Second, there are three continuous 

variables: log of employment (lnl), log of capital (lnk), 

and log of capital labor ratio (lnkl). 

If the Big Deal program had its intended effect, then 

                                            
7 Variables’ name is in parentheses. 
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bigger-sized establishments will have higher levels of 

total factor productivity after the Big Deal. It means 

consolidation under the Big Deal makes bigger plants more 

productive than before. In other words, I expect the 

coefficient on the three-variable interaction term ( i t pDT Sτ〉 ) 

to be positive and significant.  

 

5.1.1 Big Deal Industries vs. Non Big Deal Industries  

Table 5.1 reports OLS regression results for comparing 

eight Big Deal industries versus all other industries.  For 

all definitions of plant size, bigger plants have lower TFP 

levels than smaller plants:  coefficient on pS  are negative 

and statistically significant.  Bigger plants have lower TFP 

levels after 1998 for all specifications except for when 

the dummy kl_high is used as the pS  variable.  Comparing Big 

Deal industry plants to the non-Big-Deal industry plants, 

results are not robust to specification of plant size.  When 

iS  is taken to be the dummy variables Employment and kl_high, 
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bigger plants have significantly lower TFP levels than 

smaller plants, but when pS  is taken to be the continuous 

variables lnk, lnl, and lnkl, bigger plants have 

significantly higher TFP levels than smaller plants on 

average. 

To assess the effect of the Big Deal reforms, we are 

interested in the coefficient on the three-variable 

interaction term i t pDT Sτ〉 . The results suggest the Big Deal 

had a positive and significant effect on TFP levels.  Bigger 

plants in Big Deal industries had differentially higher TFP 

levels.  This positive effect, which we interpret as being a 

result of the Big Deal reforms, ranged from 0.18 to 6.36 

percents. However, these results are not robust to the 

bigger plants classified as being in the top 5% in terms of 

K/L ratio. 
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5.1.2 Performance by Big Deal Industry  

Because the above results are for all 8 Big Deal 

industries versus other industries, this only captures the 

average effect of the Big Deal. In this section, I also 

examine each industry to find more detailed patterns. I 

present the regression results for each of the eight Big 

Deal industries in Table 5.2 through Table 5.9 with four 

different specifications: 1) one Big Deal industry vs. all 

other industries, 2) one Big Deal industry vs. other 

industries dropping the other seven Big Deal industries, 3) 

one Big Deal industry vs. other seven Big Deal industries, 

and 4) only one Big Deal industry dropping all other 

industries. From these tables, I can figure out which 

industry was affected more than other industries by the Big 

Deal program. 

 

5.1.2.1 Oil Refining Industry (232) 

Similar to the above results, the coefficients on the 
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size variables ( pS ) are negative and significant for all 

definitions of plant size and industry categories. It shows 

the bigger plants in the oil Refining industry have lower 

TFP than smaller plants.  The coefficients on the time 

varying variable ( tT τ〉 ) are also negative for all definitions 

of plant size and industry categories if results are 

significant, except for when the dummy kl_high is used as 

the size variable ( pS ) in the industry category (2).  It 

means plants have lower TFP after 1998.   

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size. When pS  is taken to be the dummy variables 

Employment and kl_high, plants in this industry have 

significantly lower TFP levels than plants in other 

industries, but when pS  is taken to be the continuous 

variables lnk, lnl, and lnkl, plants in this industry have 

significantly higher TFP levels than plants in other 

industries on average. However, results are more 
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significant on the size variables defined by the continuous 

variables lnk, lnl, and lnkl. 

Table 5.2 (1), as we interested in the effect of the 

Big Deal reforms, the coefficient on the three-variable 

interaction term i t pDT Sτ〉  is all positive and significant 

effect on TFP levels. It means bigger plants in the oil 

refining industry had differentially higher TFP levels 

ranged from 1.45 to 18.72 percent point regard on the size 

specification. It means the Big Deal program had a positive 

effect on productivity of the bigger plants in the oil 

refining industry. 

When I compare this industry to other non-Big-Deal 

industries in Table 5.2 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.2 (1).  

In Table 5.2 (3), results on i t pDT Sτ〉  are not significant 

meaning the Big Deal effect on the oil-refining industry 

was not significantly different than the average of other 

seven Big Deal industries. 
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When I consider only this industry in Table 5.2 (4), 

the bigger plants have lower productivity than smaller 

plants on average. But after 1998, the TFP gap between 

bigger and smaller plants decreased by 1.8 to 18.85 

percents depending on the size variable used because bigger 

plants in this industry had differentially higher TFP 

levels after the Big Deal program. 

 

5.1.2.2 Petrochemical Industry (241) 

Similar to the oil refining industry, the coefficients 

on the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories.  

It shows the bigger plants in the petrochemical industry 

have lower TFP than smaller plants.  The coefficients on the 

time varying variable ( tT τ〉 ) are also negative for all 

definitions of plant size and industry categories if 

results are significant, except for when the dummy kl_high 

is used as the size variable ( pS ) in the industry category 
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(2).  It means plants have lower TFP after 1998.    

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size.  When pS  is taken to be the dummy variables 

Employment and kl_high, plants in this industry have 

significantly lower TFP levels than plants in other 

industries, but when pS  is taken to be the continuous 

variables lnk, lnl, and lnkl, plants in this industry have 

significantly higher TFP levels than plants in other 

industries on average. However, results are more 

significant on the size variables defined by the continuous 

variables lnk, lnl, and lnkl. 

Table 5.3 (1), to assess the effect of the Big Deal 

reforms in the petrochemical industry, the coefficient on 

the three-variable interaction term i t pDT Sτ〉  is positive and 

significant effect on TFP levels with kl_high and lnkl size 

specifications. It means bigger plants in this industry had 

differentially higher TFP levels ranged from 0.34 to 1.47 
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percents regard on the size specification. It means the Big 

Deal program had a positive effect on productivity of the 

bigger plants in the oil refining industry. 

When I compare this industry to non-Big-Deal 

industries in Table 5.3 (2), results are similar to Table 

5.3 (1). However, the differential effects of total factor 

productivity of the bigger plants ( i t pDT Sτ〉 ) in this table are 

positive and more significant ranging from 0.09 to 1.52 

percents with capital related big-firm specifications 

(KL_High, lnK, K/L), but not significant with other 

specifications. 

Comparing this industry to other seven Big Deal 

industries in Table 5.3 (3), results on i t pDT Sτ〉  shows 

negative and significant with capital related big-firm 

specifications (KL_High, lnK, K/L). It suggests bigger 

plants in the petrochemical industry had differentially 

lower TFP levels from 1.72 percent point to 13.65 percent 

point than the average of other seven Big Deal industries 
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after the Big Deal reform.  

Also, in Table 5.3 (4) testing within industry, 

results on t pT Sτ〉  are all positive and significant in all the 

size specifications after the Big Deal. It tells after 1998, 

the TFP gap between bigger and smaller plants decreased by 

0.3 to 1.74 percents depending on the size variable used. 

It means bigger plants in this industry had differentially 

higher TFP levels after the Big Deal program. 

 

5.1.2.3 Power Generation Facility (311) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories. 

It shows the bigger plants in the power generation facility 

industry have lower TFP than smaller plants. The 

coefficients on the time varying variable ( tT τ〉 ) are also 

negative for all definitions of plant size and industry 

categories if results are significant, except for when the 
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dummy kl_high is used as the size variable ( pS ) in the 

industry category (2).  It means plants have lower TFP after 

1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size and also industry category.  When I compare this 

industry to all other industries or other seven Big Deal 

industries, plants in this industry have significantly 

lower TFP levels than plants in other industries with the 

continuous variables lnk, lnl, and lnkl. But, when I 

compare this industry to other industries dropping seven 

Big Deal industries, plants in this industry have 

significantly higher TFP levels than plants in other 

industries with the continuous variables lnk and lnl.  

Table 5.3 (1), to assess the effect of the Big Deal 

reforms in the power generation facility industry, the 

coefficient on the three-variable interaction term i t pDT Sτ〉  is 

positive and significant effect on TFP levels only with 
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employment size specifications. It means bigger plants in 

this industry had differentially 5.78 percents higher TFP 

levels on this size specification. It means the Big Deal 

program still had a positive effect on productivity of the 

bigger plants in the power generation facility industry. 

Also, the differential effects of this industry and 

the plant size after the Big Deal program ( i t pDT Sτ〉 ) is 

positive and significant with employment specifications. It 

means, after the Big Deal, TFP difference between the 

bigger and the smaller plants in this industry decreased by 

5.78 percents than the average of all other industry with 

employment specification.  

Comparing this industry to other non-Big-Deal 

industries in Table 5.4 (2), results are similar to Table 

5.4 (1) and more numbers of significant coefficients.  

Comparing this industry to other seven Big Deal 

industries in Table 5.4 (3), coefficients on i t pDT Sτ〉  shows 

negative and significant with continuous variables lnk, lnl 

52



  

and lnkl. It suggests bigger plants in the petrochemical 

industry had differentially lower TFP levels from 1.01 to 

2.00 percents than the average of other seven Big Deal 

industries after the Big Deal reform.  

Also, in Table 5.4 (4) testing within industry, 

results on t pT Sτ〉  are positive and significant in four out of 

five size specifications after the Big Deal. It tells after 

1998, the TFP gap between bigger and smaller plants 

decreased by 0.07 to 5.73 percents depending on the size 

variable used. It means bigger plants in this industry had 

differentially higher TFP levels after the Big Deal program. 

 

5.1.2.4 Semi-Conductor Industry (321) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories.  

It shows the bigger plants in the semi-conductor industry 

have lower TFP than smaller plants.  The coefficients on the 
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time varying variable ( tT τ〉 ) are also negative for all 

definitions of plant size and industry categories if 

results are significant, except for when the dummy kl_high 

is used as the size variable ( pS ) in the industry category 

(1).  It means plants have lower TFP after 1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size and also industry category.  When I compare this 

industry to all other industries or other industries 

dropping seven Big Deal industries, plants in this industry 

have significantly higher TFP levels than plants in other 

industries with the continuous variables lnk, lnl, and lnkl 

and have significantly lower TFP levels than plants in 

other industries with the kl_high specification. But, when 

I compare this industry to other seven Big Deal industries, 

results are not robust to specification of plant size. 

Bigger plants with lnk and lnkl specification have 

significantly higher TFP levels than plants in other 
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industries, but bigger plants with lnl specification have 

significantly lower TFP levels than plants in other 

industries.  

Table 5.5 (1), as we interested in the effect of the 

Big Deal reforms in the semi-conductor industry, the 

coefficient on the three-variable interaction term i t pDT Sτ〉  is 

positive and significant effect on TFP levels with 

employment, lnk, and lnl size specifications. It suggests 

bigger plants in this industry had differentially higher 

TFP levels ranged from 0.43 to 1.97 percents on these size 

specifications. It means the Big Deal program had a 

positive effect on productivity of the bigger plants in the 

semi-conductor industry. 

When I compare this industry to other non-Big-Deal 

industries in Table 5.5 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.5 (1).  

Comparing this industry to other seven Big Deal 

industries in Table 5.5 (3), coefficients on i t pDT Sτ〉  shows 

55



  

negative and significant with employment and lnl plant-size 

specification. It suggests bigger plants in the semi-

conductor industry had differentially lower TFP levels from 

1.94 to 6.50 percents than the average of other seven Big 

Deal industries after the Big Deal reform.  

Also, in Table 5.5 (4) testing within industry, 

results on t pT Sτ〉  are positive and significant with lnk and 

lnl size specifications after the Big Deal. It tells after 

1998, the TFP gap between bigger and smaller plants 

decreased by 0.85 percents. It means bigger plants in this 

industry had differentially higher TFP levels after the Big 

Deal program. 

 

5.1.2.5 Automobile Industry (341) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories. 

It shows the bigger plants in the automobile industry have 
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lower TFP than smaller plants. The coefficients on the time 

varying variable ( tT τ〉 ) are also negative for all definitions 

of plant size and industry categories if results are 

significant. It means plants have lower TFP after 1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size.  When pS  is taken to be the variables kl_high 

and lnkl, plants in this industry have significantly lower 

TFP levels than plants in other industries, but when iS  is 

taken to be the variables lnk and lnl, plants in this 

industry have significantly higher TFP levels than plants 

in other industries on average. 

Table 5.6 (1), to explore the effect of the Big Deal 

reforms in the automobile industry, the coefficient on the 

three-variable interaction term i t pDT Sτ〉  is positive and 

significant effect on TFP levels with employment, lnk, and 

lnl size specifications. It suggests bigger plants in this 

industry had differentially higher TFP levels ranged from 
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9.99 to 44.28 percents on these size specifications. It 

means the Big Deal program had a positive effect on 

productivity of the bigger plants in the semi-conductor 

industry. 

When I compare this industry to other non-Big-Deal 

industries in Table 5.6 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.6 (1) except for when lnkl is used for 

the size variable.  

Comparing this industry to other seven Big Deal 

industries in Table 5.6 (3), coefficients on i t pDT Sτ〉  shows 

positive and significant with employment, lnk and lnl 

plant-size specifications. It suggests bigger plants in the 

automobile industry had differentially higher TFP levels 

from 9.72 to 42.35 percents than the average of other seven 

Big Deal industries after the Big Deal reform.  

Also, in Table 5.6 (4) testing within industry, 

results on t pT Sτ〉  are not significant meaning bigger plants in 

the automobile was not significantly different than the 
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average of smaller plants. 

 

5.1.2.6 Ship Engine Industry (351) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories. 

It shows the bigger plants in the automobile industry have 

lower TFP than smaller plants. The coefficients on the time 

varying variable ( tT τ〉 ) are also negative for all definitions 

of plant size and industry categories if results are 

significant. It means plants have lower TFP after 1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size.  When pS  is taken to be the variables kl_high 

and lnkl, plants in this industry have significantly lower 

TFP levels than plants in other industries, but when pS  is 

taken to be the variables lnk and lnl, plants in this 

industry have significantly higher TFP levels than plants 
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in other industries on average. 

Table 5.6 (1), to explore the effect of the Big Deal 

reforms in the automobile industry, results on the three-

variable interaction term i t pDT Sτ〉  are not robust to 

specifications of plant size. When pS  is taken to be the 

dummy variables Employment and kl_high, bigger plants in 

this industry have differentially lower TFP levels. This 

negative effect ranged from 9.96 to 18.74 percents. However, 

when pS  is taken to be the continuous variables lnk, lnl, 

and lnkl, bigger plants have significantly higher TFP 

levels than others on average. This positive effect ranged 

from 0.58 to 3.38 percents. 

When I compare this industry to other non-Big-Deal 

industries and other seven Big Deal industries in Table 5.6 

(2) and (3), the coefficients on i t pDT Sτ〉  are similar to Table 

5.6 (1). Results are negative with the dummy variables and 

positive with the continuous variable. 

Also, in Table 5.6 (4) testing within industry, 
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results on t pT Sτ〉  are similar to the above tables. Bigger 

plants have significantly lower TFP levels with the dummy 

variables and significantly higher ones with the continuous 

variable. 

 

5.1.2.7 Railway Vehicle Industry (352) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories.  

It shows the bigger plants in the railway vehicle industry 

have lower TFP than smaller plants.  The coefficients on the 

time varying variable ( tT τ〉 ) are also negative for all 

definitions of plant size and industry categories if 

results are significant, except for when the dummy kl_high 

is used as the size variable ( pS ) in the industry category 

(2). It means plants have lower TFP after 1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 
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plant size and also industry category.  When I compare this 

industry to all other industries or other industries 

dropping seven Big Deal industries, plants in this industry 

have significantly higher TFP levels than plants in other 

industries with the continuous variables lnk, lnl, and lnkl 

and have significantly lower TFP levels than plants in 

other industries with the dummy variable kl_high. But, when 

I compare this industry to other seven Big Deal industries, 

plants in this industry have significantly lower TFP levels 

than plants in other industries with the continuous 

variables lnk, lnl, and lnkl. 

Table 5.8 (1), as we interested in the effect of the 

Big Deal reforms in the railway vehicle industry, the 

coefficient on the three-variable interaction term i t pDT Sτ〉  is 

positive and significant effect on TFP levels with 

employment and lnk size specifications. It suggests bigger 

plants in this industry had differentially higher TFP 

levels ranged from 0.69 to 6.40 percents on these size 
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specifications. It means the Big Deal program had a 

positive effect on productivity of the bigger plants in the 

railway vehicle industry. 

When I compare this industry to other non-Big-Deal 

industries in Table 5.8 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.8 (1).  

In Table 5.8 (3), comparing this industry to other 

seven Big Deal industries, results on i t pDT Sτ〉  are not 

significant meaning the Big Deal effect on the railway 

vehicle industry was not significantly different than the 

average of other seven Big Deal industries. 

Also, in Table 5.8 (4) testing within industry, 

results on t iT Sτ〉  are positive and significant with employment, 

lnk, and lnl size specifications after the Big Deal. It 

tells after 1998, the TFP gap between bigger and smaller 

plants decreased by 0.73 to 6.52 percents. It means bigger 

plants in this industry had differentially higher TFP 

levels after the Big Deal program. 
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5.1.2.8 Aerospace Industry (353) 

Similar to the above industries, the coefficients on 

the size variables ( pS ) are negative and significant for 

all definitions of plant size and all industry categories.  

It shows the bigger plants in the railway vehicle industry 

have lower TFP than smaller plants.  The coefficients on the 

time varying variable ( tT τ〉 ) are also negative for all 

definitions of plant size and industry categories if 

results are significant, except for when the dummy kl_high 

is used as the size variable ( pS ) in the industry category 

(2). It means plants have lower TFP after 1998.     

Comparing plants in this industry to plants in other 

industries, results are not robust to specification of 

plant size and also industry category.  When I compare this 

industry to all other industries or other industries 

dropping seven Big Deal industries, plants in this industry 

have significantly higher TFP levels than plants in other 

64



  

industries with the continuous variables lnk, lnl, and lnkl 

and have significantly lower TFP levels than plants in 

other industries with the dummy variable kl_high in the 

industry category (2). But, when I compare this industry to 

other seven Big Deal industries, plants in this industry 

are not significantly different than plants in other 

industries. 

Table 5.9 (1), as we interested in the effect of the 

Big Deal reforms in the railway vehicle industry, the 

coefficient on the three-variable interaction term i t pDT Sτ〉  is 

positive and significant effect on TFP levels with the 

dummy variables Employment and kl_high. It suggests bigger 

plants in this industry had differentially higher TFP 

levels ranged from 10.75 to 16.73 percents on these size 

specifications. It means the Big Deal program had a 

positive effect on productivity of the bigger plants in the 

aerospace industry. 

When I compare this industry to other non-Big-Deal 

65



  

industries in Table 5.9 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.9 (1).  

In Table 5.9 (3), comparing this industry to other 

seven Big Deal industries, results on i t pDT Sτ〉  are not 

significant meaning the Big Deal effect on the aerospace 

industry was not significantly different than the average 

of other seven Big Deal industries. 

Also, in Table 5.9 (4) testing within industry, 

results on t iT Sτ〉  are positive and significant with the dummy 

variables Employment and kl_high after the Big Deal. It 

tells after 1998, the TFP gap between bigger and smaller 

plants decreased by 10.89 to 16.74 percents. It means 

bigger plants in this industry had differentially higher 

TFP levels after the Big Deal program. 

 

As I examine above by each Big Deal industry, the 

differential effects of industry and the plant size after 

the Big Deal program ( i t pDT Sτ〉 ) are positive and significant 
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with at least one of plant-size specifications in category 

(1) and (2). These positive results suggest the Big Deal 

had a positive and significant effect on TFP levels. 

In category (3), compared within the Big Deal 

industries, the bigger plants in automobile industry have 

the biggest positive effects on TFP levels after the Big 

Deal program (9.72% to 42.35% in Tabel 5.6 (3)) when those 

in petrochemical industry have the negative effects on TFP 

levels (-1.72% to -13.64% in Table 5.3 (3)). 

However, in category (4), compared within industry, 

the coefficients of plant-size after the Big Deal program 

( t pT Sτ〉 ) are mostly positive and significant except in 

automobile industry with insignificant results (Table 5.6 

(4)). In this category, the bigger plants in oil refining 

industry have the biggest effects on TFP levels after the 

Big Deal program (3.84% to 18.85% in Table 5.2.(4)).  
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5.2 Total Factor Productivity Growth 

Use the same specifications for size of plants to 

proxy for Chaebols ownership, in this section, I find more 

clear evidence of the effect of Big Deal program on total 

factor productivity growth.  

 

5.2.1 Big Deal Industries vs. Non Big Deal Industries 

Table 5.10 shows OLS regression results for eight Big 

Deal industries versus non-Big-Deal industries to how the 

Big Deal reform program affect total factor productivity 

growth of the bigger plants in the Big Deal industries 

after the reform.  

Unlike the results for TFP levels shown in Table 5.1, 

coefficients on the size variables ( pS ) show positive and 

significant for all different plant-size specifications. It 

means bigger plants have higher TFPG than smaller plants 

ranged from 0.06 to 0.89 percent point.  

Not only does the size variable show positive and 
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significant results, but other coefficients also change to 

being positive and significant. For example, Big Deal 

industry plants have higher TFPG than non-Big-Deal plants 

with the continuous variables lnk, lnl, and lnkl. In the 

previous section for TFP level, the coefficient for the 

three variable interaction term ( i t pDT Sτ〉 ) is negative with 

the plant-size specification in KL_High. However, in this 

table, it is positive and significant. It means with 

KL_High specification the bigger plants in eight Big Deal 

industries have more productivity growth even though they 

have lower TFP levels than the smaller plants after the 

reform. Depending on the plant-size specifications, the Big 

Deal program had a positive effect on the bigger plants in 

the Big Deal industries of 0.1 to 1.39 percents. 

 

5.2.2 Performance by Big Deal Industry 

Same as the examination of total factor productivity, 

in this section, I check total factor productivity growth 
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by each industry. I show the regression results in Table 

5.11 through Table 5.18 with the same specifications as 

before. 

 

5.2.2.1 Oil Refining Industry (232) 

Similar to the above results, TFPG has different 

results compare to TFP levels. The coefficients on the size 

variables ( pS ) are positive and significant for all the 

plant-size specifications and the industry specifications. 

Table 5.11 shows the bigger plants in the oil Refining 

industry have higher TFPG than smaller plants without other 

control. Coefficients on the industry dummy ( iD ) is also 

positive and significant meaning Big Deal industry plants 

have higher TFPG than non-Big-Deal industry plants with the 

continuous variables lnk, lnl, and lnkl. 

In Table 5.11 (1), as we interested in the effect of 

the Big Deal reforms, the differential effects of this 

industry and the plant size after the Big Deal program 
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( i t iDT Sτ〉 ) is all positive and significant. It means there is 

higher productivity growth from 1.32 to 14.78 percents 

regard on the size specification. It means the Big Deal 

program had a positive effect on productivity growth of the 

bigger plants in the oil refining industry. Table 5.11 (2) 

also shows similar results on i t pDT Sτ〉  with more productivity 

growth from 1.33 to 14.92 percents. 

Table 5.11 (3) also shows different results compare to 

Table 5.2 (3) of TFP. The differential effects of this 

industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) are positive and significant. It means the bigger 

plants in oil industry have more productivity growth 

compare to other Big Deal industries from 1.71 to 13.79 

percents. 

When I consider only this industry in Table 5.11 (4), 

the bigger plants have less productivity growth without 

control. But, they have more productivity growth than the 

smaller plants after the Big Deal program from 1.31 to 
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14.59 percents. 

 

5.2.2.2 Petrochemical Industry (241) 

Similar to the oil industry, the regression results of 

TFPG are different compare to those of TFP.  

Table 5.12 (1) and (2) show the coefficients on the 

size variables ( pS ) are positive and significant for all 

the plant-size specifications and the industry 

specifications. It means the bigger plants in petrochemical 

industry have higher productivity growth than smaller 

plants without other control.  

Table 5.12 (1) shows the differential effects of TFPG 

of the bigger plants ( i t pDT Sτ〉 ) in this industry are positive 

and significant from 0.11 to 1.57 percents not only with 

capital related big-plant specifications, also with other 

specifications. 8  Table 5.12 (2) also shows similar results 

                                            
8 Results are significant only with capital related plant-size 

specification in the TFP study. 
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with little more productivity growth than Table 5.12 (1) 

from 0.12 to 1.69 percents. 

With Table 5.12 (3), results on i t pDT Sτ〉  are not 

significant meaning the Big Deal effect on the oil-refining 

industry was not significantly different than the average 

of other seven Big Deal industries. 

Same as the oil industry, when I consider only this 

industry in Table 5.12 (4), the bigger plants have less 

productivity growth without control. But, they have more 

productivity growth than the smaller plants after the Big 

Deal program from 0.1 to 1.36 percents. 

 

5.2.2.3 Power Generation Facility (311) 

Similar to the above industries, Table 5.13 (1) and 

(2) show the coefficients on the size variables ( pS ) are 

positive and significant for all the plant-size 

specifications and the industry specifications. It means 

the bigger plants in petrochemical industry have higher 
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productivity growth than smaller plants without other 

control.  

Table 5.13 (1) shows the differential effects of total 

factor productivity growth of the bigger plants ( i t pDT Sτ〉 ) in 

this industry are positive and significant from 0.11 

percent point to 1.11 percent point only with plant-size 

specifications Employment and lnl.  

When I compare this industry to other non-Big-Deal 

industries in Table 5.13 (2), the coefficient on the three-

variable interaction term i t pDT Sτ〉  is more positive and 

significant with another plant-size specification, lnk, 

than Table 5.13 (1). It means the Big Deal program had a 

positive effect on the productivity growth in this industry 

from 0.04 to 1.27 percents. 

With Table 5.13 (3), results on i t pDT Sτ〉  are not 

significant meaning the Big Deal effect on the oil-refining 

industry was not significantly different than the average 

of other seven Big Deal industries. 
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When I consider only this industry in Table 5.13 (4), 

the bigger plants have more productivity growth without 

control. But, the coefficients on ( t pT Sτ〉 ) are positive and 

significant only with the plant-size specification of 

Employment and lnl from 0.06 percent point to 0.94 percent 

point.  

 

5.2.2.4 Semi-Conduct Industry (321) 

Similar to other industries, TFPG has different 

results compare to TFP. The coefficients on the size 

variables ( pS ) are positive and significant for all the 

plant-size specifications and the industry specifications. 

Table 5.14 shows the bigger plants in the semiconductor 

industry have higher TFPG than smaller plants without other 

control. Coefficients on the industry dummy ( iD ) is also 

positive and significant meaning Big Deal industry plants 

have higher TFPG than non-Big-Deal industry plants with the 

continuous variables lnk, lnl, and lnkl. 
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In Table 5.14 (1), to assess the effect of the Big 

Deal reforms, we are interested in the coefficient on the 

three-variable interaction term i t pDT Sτ〉 . The results suggest 

the Big Deal had a positive and significant effect on TFPG. 

Bigger plants in Big Deal industries had differentially 

higher TFP growth.  This positive effect, which we interpret 

as being a result of the Big Deal reforms, ranged from 0.51 

to 4.00 percents in the semiconductor industry. Table 5.14 

(2) also shows similar results with same amount of 

productivity growth from 0.51 percent point to 4.00 percent 

point. 

Table 5.14 (3) also shows different results compare to 

Table 5.5 (3) of TFP levels. The differential effects of 

this industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) are positive and significant while those for TFP 

levels is negative. It means the bigger plants in 

semiconductor industry have more productivity growth 

compare to other Big Deal industries from 0.52 percent to 
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4.06 percents even though they have lower TFP levels than 

other Big Deal industries. 

When I consider only this industry in Table 5.14 (4), 

the bigger plants have less productivity growth without 

control. But, they have more productivity growth than the 

smaller plants after the Big Deal program from 1.31 

percents to 14.59 percents. 

 

5.2.2.5 Automobile Industry (341) 

The coefficients on the size variables ( pS ) are 

positive and significant for all the plant-size 

specifications and the industry specifications. Table 5.14 

shows the bigger plants in the automobile industry have 

higher TFPG than smaller plants without other control. 

However, coefficients on the industry dummy ( iD ) is 

negative and significant meaning Big Deal industry plants 

have lower TFPG than non-Big-Deal industry plants with the 

continuous variables lnk, lnl, and lnkl. These results are 
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not robust to the bigger plants classified as being in the 

top 5% in terms of K/L ratio. 

In Table 5.15 (1), to assess the effect of the Big 

Deal reforms, we are interested in the coefficient on the 

three-variable interaction term i t pDT Sτ〉 . The results suggest 

the Big Deal had a negative and significant effect on TFPG. 

Bigger plants in Big Deal industries had differentially 

lower TFPG.  This negative effect, which we interpret as 

being a result of the Big Deal reforms, ranged from 5.00 to 

27.28 percents. 

When I compare this industry to other non-Big-Deal 

industries in Table 5.15 (2), the coefficients for the 

three variable interaction term ( i t pDT Sτ〉 ) are less negative 

and significant than Table 5.15 (1). It means the Big Deal 

program had a negative effect on the productivity growth in 

this industry from 4.98 percent point to 26.98 percent 

point. 

Table 5.15 (3) also shows different results compare to 
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Table 5.6 (3) of TFP levels. The differential effects of 

this industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) are negative and significant while those for TFP 

levels is positive. It means the bigger plants in 

automobile industry have less productivity growth compare 

to other Big Deal industries from 5.22 percent point to 

29.44 percent point even though they have higher 

productivity levels than other Big Deal industries. 

When I consider only this industry in Table 5.15 (4), 

the bigger plants have more productivity growth without 

control. But, they have less productivity growth than the 

smaller plants after the Big Deal program from 5.00 percent 

point to 7.21 percent point with the plant-size 

specification of lnk and lnl. 

 

5.2.2.6 Ship Engine Industry (351) 

Similar to other industries, TFPG has different 

results compare to TFP. The coefficients on the size 
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variables ( pS ) are positive and significant for all the 

plant-size specifications and the industry specifications. 

Table 5.16 shows the bigger plants in the ship engine 

industry have higher TFPG than smaller plants without other 

control. However, coefficients on the industry dummy ( iD ) 

is negative and significant meaning Big Deal industry 

plants have lower TFPG than non-Big-Deal industry plants 

with the continuous variables lnk and lnl. These results 

are not robust to the bigger plants classified as being in 

the top 5% in terms of K/L ratio. 

In Table 5.16 (1), to assess the effect of the Big 

Deal reforms, we are interested in the coefficient on the 

three-variable interaction term i t pDT Sτ〉 . The results suggest 

the Big Deal had a negative and significant effect on TFPG. 

Bigger plants in Big Deal industries had differentially 

lower TFPG.  This negative effect, which we interpret as 

being a result of the Big Deal reforms, ranged from 0.09 to 

2.20 percents.  
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When I compare this industry to other non-Big-Deal 

industries in Table 5.16 (2), the coefficients on i t pDT Sτ〉  are 

similar to Table 5.16 (1).  

Table 5.16 (3) also shows similar results compare to 

Table 5.7 (3) of TFP. The differential effects of this 

industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) are negative and significant while those for TFP 

levels are also negative. It means the bigger plants in 

ship engine industry have less productivity growth compare 

to other Big Deal industries from 0.48 percent point to 

3.64 percent point while they have more productivity than 

other Big Deal industries. 

When I consider only this industry in Table 5.16 (4), 

the bigger plants have less productivity growth without 

control. Also, they have less productivity growth than the 

smaller plants after the Big Deal program from 0.33 to 2.31 

percents with the plant-size specification of employment, 

lnk and lnl. 
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From above tables, the bigger plants in this industry 

is not much affected by the Big Deal program because the 

bigger plants in this industry have less productivity 

growth with all of four industry specifications 

 

5.2.2.7 Railway Vehicle Industry (352) 

Similar to other industries, the coefficients on the 

size variables ( pS ) are positive and significant for all 

the plant-size specifications and the industry 

specifications. Table 5.17 shows the bigger plants in the 

railway vehicle industry have higher TFPG than smaller 

plants without other control.  

In Table 5.17 (1), as we interested in the effect of 

the Big Deal reforms, the coefficient on the three-variable 

interaction term i t pDT Sτ〉  is with the plant-size 

specifications of employment, lnk and lnl. It means there 

is higher productivity growth from 0.43 to 4.05 percents 

regard on the size specification. It means the Big Deal 
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program had a positive effect on productivity growth of the 

bigger plants in the railway vehicle industry. Table 5.17 

(2) also shows similar results on i t pDT Sτ〉  with more 

productivity growth from 0.44 to 4.21 percents.  

With Table 5.17 (3), results on i t pDT Sτ〉  are not 

significant meaning the Big Deal effect on the railway 

vehicle industry was not significantly different than the 

average of other seven Big Deal industries. 

When I consider only this industry in Table 5.17 (4), 

the bigger plants have more productivity growth without 

control. Also, they have more productivity growth than the 

smaller plants after the Big Deal program from 0.41 to 3.89 

percents with the plant-size specification of employment, 

lnk and lnl. 

 

5.2.2.8 Aerospace Industry (353) 

The coefficients on the size variables ( pS ) are 

positive and significant for all the plant-size 
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specifications and the industry specifications. Table 5.18 

shows the bigger plants in the aerospace industry have 

higher TFPG than smaller plants without other control.  

In Table 5.18 (1), the differential effects of this 

industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) is negative and significant only with KL_High 

plant-size specification. It means the bigger plants in 

this industry have lower productivity growth with 3.49 

percent point after the Big Deal program regard on KL_High 

plant-size specification.  

When I compare this industry to other non-Big-Deal 

industries in Table 5.18 (2), the coefficients for the 

three variable interaction term ( i t pDT Sτ〉 ) are less negative 

and significant with more plant-size specifications than 

Table 5.18 (1). It means the Big Deal program had a 

negative effect on the productivity growth in this industry 

from 0.24 percent point to 3.42 percent point. 

With Table 5.18 (3), results on i t pDT Sτ〉  are not 
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significant meaning the Big Deal effect on the oil-refining 

industry was not significantly different than the average 

of other seven Big Deal industries. 

When I consider only this industry in Table 5.18 (4), 

the bigger plants have more productivity growth without 

control. But, they have less productivity growth than the 

smaller plants after the Big Deal program with 3.46 percent 

point only with the plant-size specification of KL_High. 

 

As I examine above, in category (1) and (2), the 

differential effects of industry and the plant-size after 

the Big Deal program ( i t pDT Sτ〉 ) are positive and significant 

results in oil refining, petrochemical, power generation 

facility, semiconductor, and railway vehicle industries. 

However, the coefficients of ( i t pDT Sτ〉 ) are negative and 

significant in automobile, ship engine, and aerospace 

industries. It means the bigger plants in these industries 

have less productivity growth than others.  
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In category (3), compared within the Big Deal 

industries, the differential effects of industry and the 

plant-size after the Big Deal program ( i t pDT Sτ〉 ) are 

significant only with oil refining, semiconductor, 

automobile, and ship engine industries. Tables of these 

industries show the bigger plants in oil refining industry 

have the biggest productivity growth after the Big Deal 

program (1.25% to 13.79% in Tabel 5.11 (3)) while those in 

automobile industry have the worst productivity growth (-

5.22% to -29.44% in Table 5.3 (3)). 

However, similar to category (1), in category (4), 

compared within only own industry itself, the coefficients 

of plant-size after the Big Deal program ( t pT Sτ〉 ) are 

positive and significant in oil refining, petrochemical, 

power generation facility, semiconductor, and railway 

vehicle industries and negative and significant in 

automobile, ship engine, and aerospace industries.   
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CHAPTER VI 

CONCLUSION 

 

To explore whether the Big Deal program that focus on 

Chaebols causes the technical progress in the corresponding 

firms, I analyze 1) total factor productivity and 2) its 

growth by using difference-in-difference-differences method.  

As shown in Section 5.1, the differential effects of 

industry and the plant size after the Big Deal program 

( i t pDT Sτ〉 ) for TFP are positive and significant with at least 

one of plant-size specifications in comparing each Big Deal 

industries to all other industries or non-Big-Deal 

industries.  

Compared within the Big Deal industries, the bigger 

plants in automobile industry have the biggest productivity 

differential after the Big Deal program (9.72% to 42.35% in 

Tabel 5.6 (3)) while those in petrochemical industry have 

the worst productivity differential (-1.72% to -13.64% in 
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Table 5.3 (3)). 

However, compared within only own industry itself, the 

coefficients of plant-size after the Big Deal program ( t iT Sτ〉 ) 

are mostly positive and significant except in automobile 

industry with insignificant results (Table 5.6 (4)). In 

this category, the bigger plants in oil refining industry 

have the biggest productivity differential after the Big 

Deal program (3.84% to 18.85% in Table 5.2.(4)).  

From these results, I conclude that the Big Deal 

program, the most significant corporate restructuring 

policy after the financial crisis, seems to have a positive 

impact to manufacturing productivity. 

As I examine above in Section 5.2, in comparing each 

Big Deal industries to all other industries or non-Big-Deal 

industries, the differential effects of industry and the 

plant-size after the Big Deal program ( i t pDT Sτ〉 ) are positive 

and significant results in oil refining, petrochemical, 

power generation facility, semiconductor, and railway 
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vehicle industries. However, the coefficients of ( i t pDT Sτ〉 ) 

are negative and significant in automobile, ship engine, 

and aerospace industries. It means the bigger plants in 

these industries have less productivity growth than others.  

Compared within the Big Deal industries, the 

differential effects of industry and the plant-size after 

the Big Deal program ( i t pDT Sτ〉 ) are significant only with oil 

refining, semiconductor, automobile, and ship engine 

industries. Tables of these industries show the bigger 

plants in oil refining industry have the biggest 

productivity growth after the Big Deal program (1.25% to 

13.79% in Tabel 5.11 (3)) while those in automobile 

industry have the worst productivity growth (-5.22% to -

29.44% in Table 5.3 (3)). 

From these results for the total factor productivity 

growth, I conclude that the Big Deal program seems to have 

a positive impact to corporate productivity growth in some 

of industries. 
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Since the Big Deal program targets large firms that 

might fail to enhance their efficiency in investment, 

comparison between small/medium and large plants would have 

different results and moreover, economic outcome before and 

after the program would be different.  

For the further study, the trend of high capital labor 

ratio after the program activated gives intuitions into the 

policy evaluation: 1. whether the program accelerates 

capital deepening only: 2. whether capital deepening occurs 

with technical progress simultaneously: 3. if capital 

deepening and technical progress move together in same 

direction, which one has a stronger impact?  

For the second analysis I will explore plants’ 

productivity using sub-samples in which plant information 

on entry and exit out of market with capital-labor ratio is 

contained. If a plant’s productivity with capital-labor 

ratio is a critical determinant of whether to enter or exit 

a market, then, I can test the overinvestment problems in 
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Korean economy as Young (1992, 1994, 1995) and Kim and Lau 

(1994) point out.  
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