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recent decades includes three key elements (Chang 2003). First, before the 

1997-98 Asian crisis Korea’s economic growth was driven by large business 

groups (chaebols). Chaebols’ member firms and banks supported each other 

(through access to subsidized finance, providing explicit and implicit bailout 

guarantees) and effectively restricted entry of independent Korean firms and 

of foreign direct investors. The chaebol model did manage to deliver in terms 

of industrialization, investment and export growth – exactly in line with the 

Schumpeterian growth framework.2) 

Second, the Asian crisis undermined the political legitimacy of the chaebol 

model and provided a window of opportunity for reform. At this point, the 

blueprints for pro-competitive reforms have already been discussed in Korea 

but it was the crisis that provided a critical impetus for reforms due to the 

pressure of the IMF. 

Third, the restructuring of under-performing chaebols and removal of 

entry barriers and implicit financial support for chaebol members opened up 

the Korean economy for competition. This in turn promoted innovation and 

helped creating a knowledge-based economy.3)

While the narrative above seems to fit macroeconomic trends, it has never 

been tested with the disaggregated data. In this paper, we use the census 

of Korean manufacturing firms to understand whether the 1998 reforms did 

indeed result in greater entry of non-chaebol firms and their productivity 

growth in industries that used to be dominated by chaebols. 

We find that after the crisis the industries previously dominated by 

chaebols have seen relatively faster productivity growth of non-chaebol 

firms. Furthermore, entry of non-chaebol firms increased significantly in all 

industries after the reform. Exit has also increased across all industries but 

exit of non-chaebol firms was lower in the industries that used to be 

2) In 1963-97, Korean GDP per capita has been growing at an average rate of 7 per cent per year.
3) According to the US Patents and Trademarks Office (USPTO), in 1992, Korea filed 8 times fewer patents

applications to the USPTO than Germany; in 2003, the respective ratio was only 1.8 times. Since 2012,
Korea has overtaken Germany in terms of US patents applications; in 2015, it filed 30% more patent
applications to the USPTO than Germany (despite having roughly half the population of Germany and less
than half of German GDP, either in nominal or PPP terms).
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the crisis chaebol firms invested more than non-chaebol firms. This 

difference disappeared after the crisis. Both papers’ datasets are limited to 

listed firms. 

Borensztein and Lee (2005) have analysed both listed and non-listed 

firms but used aggregated industry-level data for 32 sectors. They also 

showed that before the reform credit was not likely to be directed towards 

more efficient sectors – nor that sectors receiving more credit demonstrated 

higher growth. 

Minetti and Yun (2015) use data from KISLINE on 242 firms (including 

37 chaebol firms) and 1608 syndicated loans to these firms. They show that 

before the reforms banks had weaker incentives to monitor their chaebol 

borrowers (relative to non-chaebol borrowers) than after the reform. They 

argue that the reform removed the implicit bailout guarantee to chaebols. 

Asturias et al. (2017) uses the same Mining and Manufacturing survey 

that we use – who also utilize similar data for Chile and for the US. They 

show, both theoretically and empirically, that during the period of fast growth,  

net entry explains a higher share of growth (thus focusing on the change 

of aggregate performance change over time). Lee (2020) also exploits the 

same dataset to present the evolution of entry, exit, job reallocations, and 

growth of plants and perform decomposition exercises to find out the main 

driver of the aggregate productivity growth in the manufacturing sector. We 

use the same dataset for Korea but our focus is on the industry-level 

outcomes, the role of chaebols and the change in competitive environment 

due to the 1998 reforms. 

Another relevant paper is Hemous and Olsen (2017) that shows that 

domination of business groups reduces market size for potential innovators 

resulting in fewer patents. They use data from the US and Japan where keiretsus 
were similar to Korean chaebols. 

4





practices including loans, debt guarantees, and cross-shareholding to 

facilitate the expansion of their business. At their peak in mid- to late 1990s, 

the top 30 chaebols accounted for 16 percent of Korean GDP – with top 5 

chaebols alone (Hyundai, Samsung, LG, Daewoo and SK) accounting for 10 

percent of GDP (Chang, 2003, p. 11). 

The mutual debt guarantees and cross-subsidization effectively limited 

access to finance for non-chaebol members.5) Chaebols also benefited from 

restrictions on foreign ownership which before 1997 was limited to 26% of 

capital of Korean firms.6)

The implicit bailout protection provided by the government (Minetti and Yun, 

2015), mutual debt guarantees, cross-subsidization and non-transparent 

corporate governance7) have however resulted in funding of inefficient activities. 

Within-group moral hazard has resulted in overinvestment: while chaebols’ 

capital intensity has grown, the productivity of capital has declined in 1990s 

by a factor of two (Chang 2003, p. 18). 

Eventually, the accumulation of inefficiencies and mutual debt guarantees 

triggered the 1998 crisis and the chain reaction of insolvencies and 

bankruptcies of chaebol affiliates. The number of bankruptcies in Korean 

economies in 1998 was twice as high as in the previous years (Chang, 2003, 

p. 5); a top-5 chaebol Daewoo went bankrupt in 1999 (OECD, 2000).

In late 1997, the Korean government applied for IMF funding and agreed

to implement several important pro-competitive reforms and restructuring 

of chaebols (IMF, 1997a,b). First, the government forced them to cut their 

debt-equity ratios to less than 200%, and to eradicate the mutual debt 

5) The Federal Trade Commission effectively started to police chaebols’ anti-competitive practices involving
debt guarantees and cross-subsidization only in 1998 (Chang, pp. 127, 222, 237, World Bank, 1999, p. 76).
World Bank (1999, pp. 83-84) discusses the role of chaebols in limiting independent firms’ access to finance
before the reform.

6) Haggard et al. (2003, p. 319) refer to the FDI regime in pre-crisis Korea as “one of the most restrictive in
Asia” providing firms with substantial protection in the domestic market.

7) Through cross-shareholding among affiliated firms, families of chaebol founders have practically dominated
the entire group although they owned a small portion of shares. This has brought about several problems such
as lack of accountability by chaebol chairmen, expropriation through inside trading or internal transfer
pricing schemes (World Bank, 1999, ch.6).
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According to this definition, the same firm could be a chaebol member 

in a year and a non-chaebol firm in a different year depending on the chaebol 

status of the business group that it belonged to. In other words, the chaebol 

status is not a firm-specific characteristic, but it differs by each year and 

firm level. The chaebol status of a firm/plant can change over time in three 

cases. The first case is a firm that was a member of a continuing business 

group, which appeared in the list of top 30 only for some years due to 

fluctuations in the total asset value of the group. This case has been mainly 

prevalent among groups below the rank of 20 on the list. The second case 

is a firm that was separated from a chaebol group and joined a smaller 

business group (outside of top 30) or became/stayed an independent firm. 

The third case, which was more relevant for larger business groups after 

the crisis, is a business group whose key members went bankrupt in the 

aftermath of the crisis. For example, the affiliates of Daewoo and Kia lost 

its chaebol status after these groups collapsed. Interestingly, some of the 

previous members of these business groups which survived through the 

dissolution formed an independent business group or were acquired by other 

large business groups, becoming chaebol affiliates again later. For instance, 

Daewoo Electronics regained its chaebol status in 2001 and 2002 after 

becoming independent from Daewoo group in 1999 and Hyundai group 

purchased Kia Motors in 1999 that previously went bankrupt in 1997, making 

Kia Motors a chaebol member from 1999. 

The FTC’s annual press releases contain detailed information from which 

we can identify each firm’s chaebol status in each year. FTC is a government 

agency that regulates chaebols based on the “Monopoly Regulation and Fair 

Trade Act.” It has annually published the list of top 30 chaebol groups based 

on the total asset values of the member firms, which were under differential 

regulations of the government, since 1991.9) The press releases contain 

9) There have been several changes in the criteria for designating chaebols that are subject to regulations, but
the criteria remained mostly consistent throughout our sample period (1992-2003) except for the inclusion of
public enterprises from 2002. Taking these changes into account, we focus on 30 largest private business
groups (excluding public enterprises in 2002 and 2003) based on the total asset value of affiliated firms.
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either the whole list of firms that are members of top 30 chaebol groups or 

changes in affiliated firms within each top 30 chaebol group compared to the 

previous year. By following the lists of chaebol firms based on the information 

provided by FTC, we can determine precisely firms that were chaebol members 

in a given year. 

The changes in a firm’s chaebol membership status could potentially 

affect the Chaebol share variable. However, the impact of these changes on 

Chaebol share variable is minor: most of the changes in chaebol status before 

the crisis were either the first or second case, which primarily happened 

among lower ranking business groups. The dominance of top 5 chaebols 

among the top 30 was prominent as discussed earlier, which implies that 

changes in chaebol status of affiliates of smaller chaebols had very small 

effects on the Chaebol share. 
Our main source of plant-level data is annual Mining and Manufacturing 

Survey implemented by Statistics Korea.10) In our sample period, this survey 

covered all plants located in Korea with at least 5 employees in mining and 

manufacturing industries according to the KSIC (Korean Standard Industrial 

Classification). As 99.9% of the plants in this population have complied with 

the survey in 1992-2003, we can assume that the observations in the survey 

are effectively the universe of Korean mining and manufacturing plants. Each 

observation in the micro data is a plant, which is distinct from a firm in the 

sense that a firm can have multiple plants. We will keep this distinction until 

we explain our data collection method and follow the convention of calling 

the entities in the data ‘firms’ in later sections. The survey provides a wide 

range of information on plants’ business activities such as number of employees, 

sales, manufacturing costs, selling and management expenses, and value of 

tangible assets. 

We fix the sample period from 1992 to 2003, as the survey data are 

available from 1992 and we want to consider periods of the same span before 

and after the 1997-1998 crisis.11) To take full advantage of the rich micro 

10) The micro data were accessed using remote access service from the MDIS (Microdata Integrated Service),
which is operated by Statistics Korea.
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data, we choose to use the industry classification up to 5-digit level (the 

finest level in KSIC). The industry classifications are converted to the 8th 

KSIC for all years following the concordance by Statistics Korea.12) We focus 

on manufacturing plants and ignore mining plants. 

In the micro data each plant is identified with its unique plant ID, but 

the plants are anonymous. This is a major challenge as we need to be able 

to distinguish plants that are owned by chaebol-affiliated firms in the micro 

data. Most of the previous research that has analysed chaebol’s behaviour 

circumvents this obstacle by using other non-anonymous but less 

comprehensive data sets such as KIS VALUE.13) We try to identify plants 

operated by chaebol members in our micro data by matching the basic 

information in the micro data with the information from various other sources. 

To the best of our knowledge, this has never been done; we consider the 

identification of chaebol plants in the anonymous micro data as one of the 

most novel aspects of our research. 

In order to identify chaebol-affiliated manufacturing plants we use year 

and month of establishment, 5-digit KSIC industry codes, locations, and sales 

of firms. We collect these data for every chaebol-affiliated manufacturing 

plant from external data sources. First, we construct the list of chaebol 

manufacturing firms in each year during the sample period. We retrieve the 

names of chaebol-affiliated firms in every industry from the data by FTC.14) 

From 2001 to 2003, the year and month of establishment and 2-digit KSIC 

11) One concern with the sample period is that restricting the post-crisis period to 2003 might not unveil the
long-run effects of the reform. Although this is a valid concern, we stick to our original sample period. If we
extend the post-crisis period, it is more likely that the regressions capture the effects of the events other than
the reform, making it hard to identify the pure effects of the reform.

12) The industry classifications from 1998 to 2003 and from 1992 to 1997 are based on the 8th KSIC and the 6th
KSIC code, respectively.

13) KIS VALUE is the Korean data set provided by NICE, which is a firm that specializes in credit ratings for
Korean firms. It offers information on private firms that must be audited by external examiners. By the
current Korean law, firms whose assets are above 12 billion wons (around 10 million dollars) need to submit
audit reports by external examiners. Thus, the coverage of KIS VALUE is much narrower than ‘Mining and
Manufacturing Survey’.

14) The press releases since 2001 can be found from the webpage of FTC (http://www.ftc.go.kr) and the press
releases before 2001 can be found in KDI (Korea Development Institute) Economic Information Center
(http://eiec.kdi.re.kr).
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codes can be obtained from OPNI.15) In order to get the 5-digit KSIC industry 

codes for each chaebol manufacturing firm, we use information provided by 

DART.16) Based on OPNI and DART, we can acquire the year and month of 

establishment and the 5-digit KSIC code of a firm that was a chaebol member 

between 2001 and 2003. Moreover, we can extend this information to firm-year 

pairs that correspond to firms that were affiliated with chaebols from 2001 to 

2003, since the date of establishment and industry code of a firm are 

time-invariant characteristics.17) Locations and sales of firms can be found in 

annual business reports of each firm from DART. 

For firms which were chaebol affiliates before 2000 but not after 2001, 

we can only recover the names of firms and the affiliated chaebol groups 

from FTC. Various sources of data have been utilized to gather the dates 

of establishment and the industry classifications of these firms. Our search 

started from DART and history section of the firm’s website. If both of these 

sources had no relevant data, we attempted to collect the information from 

search engines. The most useful sources include past news articles from 

newspaper websites and basic firm information from online hiring websites. 

In this process, we could not find any information for less than 5% of all 

chaebol members. 

Next, we set up firm-plant links for chaebol firms. The survey offers 

firm IDs for every plant only from 2002. Hence, spotting chaebol plants in 

2002 and 2003 is straightforward if we match the plant ID and firm ID of 

each plant. For links before 2001, we check changes in each chaebol firm’s 

plants using annual business reports from DART, history section of each 

firm’s website and news articles to modify the links in 2002 and 2003.18) 

15) OPNI (http://groupopni.ftc.go.kr) is the Korean website that provides detailed information on chaebol
affiliated firms, including the name of each firm, the date of establishment, and its 2-digit KSIC (Korean
Standard Industrial Classification) code. It is run by Fair Trade Commission.

16) DART (http://dart.fss.or.kr/) is the website operated by the Financial Supervisory Service that offers
information on every listed and statutory audited firms in Korea. It shows the date of foundation, detailed
industry codes of the goods and services that the firm produces.

17) In some cases, the same firm changed its KSIC code possibly due to the change of products. But the changes
can be accommodated by considering the basic information of the firm for all years during the sample
period, as described in the procedure for the identification exercises.
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Whenever available, we compared sales of a firm from financial statements 

in DART with total sales of the firm in the micro data to ensure that they 

are the same. Exploiting these links allows accommodating both multiple 

plants and industry classifications that one firm can have, because the survey 

treats the plants separately if either a location of plants or an industry 

classification of product is different. 

Along with identifying the firm-plant links, we apply the basic information 

to the micro data to discern chaebol-affiliated plants at the same time.19) 

In practice, the most crucial variables for the identification were the year 

of establishment, 3-digit KSIC code, and location of the plant. The months 

of establishment and 5-digit KSIC codes that we obtained from other sources 

showed a lot of discrepancies with those in the micro data. To deal with 

these discrepancies and potential measurement errors more generally, we 

performed the identification exercise based on the basic information of the 

firm for all years during the sample period, not just for the year when the 

firm was a chaebol member. In this way, we can prevent the risk of failing 

to identify a chaebol member due to a measurement error in that specific 

year. In addition to checking the year of establishment, 3-digit KSIC code, 

and location of the plant, we matched the sales of a firm that the plant 

belonged to based on our firm-plant links to the sales of the firm from DART. 

We confirmed that we identified a chaebol-affiliated plant when its basic 

information fit these four variables. Having pinpointed the chaebol plants in 

the micro data, we calculate sales shares of chaebols in each industry for 

each year, by dividing the total sales of chaebol plants by the total sales 

of all plants. 

The main dependent variables in our regressions are productivity 

(logarithms of industry-level average labour productivity and TFP), entry, 

18) We cannot produce such links for chaebol firms that did not exist in 2002 or 2003 because their firm IDs are
unknown. These are mainly firms that went out of business, were acquired or merged by other firms before
2001. For these firms, we can identify at most one plant per firm based on the basic information although it
is possible that they owned multiple plants.

19) We cannot provide examples of our identification exercises in this part because it is forbidden by Korean
law to reveal any information that could potentially infringe the confidentiality of the survey respondents.
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exit, employment, capital stock, and markups. They are computed for each 

industry and year. The average labour productivity is defined by total real 

value added over total number of workers. Since the value added is in nominal 

terms, we divide it by the Producer Price Index for each 2-digit KSIC 

industry and year. We derive the TFP and markups based on the methodology 

of De Loecker and Warzynski (2012); see Appendix B for the detailed 

description.20) We proxy entry and exit by the market share of entering and 

exiting plants. They are calculated by dividing the total sales of entering 

and exiting plants by total sales of all plants in the industry. The capital 

stock of a plant is the average of capital stock at the beginning and the end 

of each year. 

The other important variable in our regressions is the number of patents. 

We use the Orbis Historical data set provided by Bureau van Dijk. We classify 

each Korean firm as chaebol affiliates and non-chaebol firms based on our 

previous list of chaebol firms and count the number of patents for chaebol 

and non-chaebol firms by the publication dates. We then aggregate the 

number of patents for all, chaebol, and non-chaebol firms by each year and 

industry. Since majority of the patents are owned by Korean firms that 

represent their industry classification by the US SIC (Standard Industrial 

Classification), we define industries by the ISIC Rev. 4.21) We assume that 

the current owner of each patent was the one that was engaged in research 

for the patent at the time of publication. In the regressions we use the 

year-on-year change in the logarithm of the number of new patents that 

were published each year for all, chaebol, and non-chaebol firms. 

20) We note that the TFP measure derived from their method is the TFPR, rather than the TFPQ, and the TFPR
might contain some elements of markups. However, the dataset does not provide information on individual
plant level data on quantity, so this TFPR measure is the best we can get from the available data.

21) 73.6% of the patents are owned by firms that represent their industry classification by the US SIC during our
sample period. The rest are owned by firms whose main industry classification is the 9th KSIC.
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3. Summary statistics

Table 2 shows the summary statistics of chaebol plants and industries with 
chaebol plants. Through the process described above, we eventually identified 
2,058 chaebol manufacturing firm-year pairs in the micro data out of 2,620 
firm-year pairs in the list that we constructed. The success rate of the 
identification for the entire sample period was 78.5%; this ratio is above 70% 
in every year. Chaebol plants have taken up around 0.4% of total number of 
plants, but their sales shares have amounted to 33.9% in the data, reflecting 
the  strong influence of chaebols in Korean economy. 29%  of the KSIC 5-digit  
industries have had chaebol plants for at least one year during the sample period, 
and the unweighted mean of chaebol sales share in these industries was 31.2%. 
Comparison with the chaebol sales share in all industries (33.9%) implies that 
chaebol plants have primarily operated in industries with larger plants. We 
should also note that the share of chaebols in industry sales increased before 
the crisis and declined only slightly after the crisis. Therefore, our results are 
not driven by major changes in market structure but by the change in conduct. 

The summary statistics for the key variables are provided in Table 3. 

For each industry, we calculate these variables for all, chaebol, and 

non-chaebol plants within the industry. The table shows means and standard 

deviations of these industry level variables for all, chaebol, and non-chaebol 

plants before and after the crisis. Most of the variables have increased after 

the crisis except for the employment. 

In the Appendix Table A1 and Figures A1-A2 we also present the evolution 

of labour productivity and total factor productivity before and after the crisis. 

We compare productivity data from the Mining and Manufacturing Survey 

that we use with the macroeconomic data from OECD. The latter cover the 

whole economy (unfortunately, OECD does not provide sectoral data) while 

our data only refer to the manufacturing firms; so the numbers differ. 

However, the general trends are qualitatively the same. In both datasets, 

labour productivity is 36-39% higher after the crisis than before the crisis, 

the change of total factor productivity is 16-21%, respectively. In both datasets 

TFP stagnates before the crisis; its growth accelerates after the crisis. 
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of the time trend increases from 8 percent per year before the crisis to 19 

percent per year after the crisis; the difference is statistically significant. 

There is also a 2.5-fold jump in the level of patenting activity of non-chaebol 

firms after the crisis (the coefficient at the Post Crisis dummy ranges from 

0.85 to 0.95; exp(0.9)=2.5). 

In Table A10-2, we examine the heterogeneity of these results with 

regard to the share of chaebol firms in the industry before the crisis. We 

add an interaction of the Chaebol share with the linear time trend, with the 

post crisis dummy, and the triple interaction of the Chaebol share with the 

dummy and the trend. For the non-chaebol firms, the coefficients at the 

interactions of Chaebol share with the post crisis dummy and the triple 

interaction are positive (thus in line with the conjecture that the results are 

stronger in industries previously dominated by chaebols); they are however 

not significant, likely due to a small sample size. There are however 

interesting findings for the chaebol firms (and therefore for the whole 

sample). Before the crisis was a faster growth of patenting activity by chaebol 

firms in industries dominated by chaebols (the coefficient at the interaction 

of Chaebol share with time trend is positive and statistically significant). 

However, after the crisis this effect was actually fully reversed: the 

coefficient at the triple interaction is negative, significant and larger in 

magnitude than the coefficient before the crisis. Therefore, after the crisis, 

chaebol firms in industries previously dominated by chaebols had slower growth 

in patenting activity than before the crisis.

In order to check that our results are robust to industry classification, 

we have re-run our main regressions using either 4-digit KSIC codes or 

3-digit ISIC Rev.4 codes. The results–presented in the Appendix Tables

A11-4 to A11-12–are qualitatively the same.

Our results are generally robust to alternative within-industry weighting 

of firms for calculating industry-specific dependent variables (Appendix 

Tables A12-4 to A12-12). For example, in our main specification (Table 

4), labour productivity is defined as the total value added of all firms in the 

industry divided by total number of workers of all firms in the industry. The 
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