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Effects of Diversification on Risk
The Dominance Principle

States that among all investments with a given return, the one with the least risk is desirable; or given the
same level of risk, the one with the highest return is most desirable. Assume that all investments are
reducible to two elements – risk and return.

Markowitz Diversification

Normal Diversification

This type of diversification considers the correlation
between individual securities. It is the combination
of assets in a portfolio that are less then perfectly
positively correlated.

This occurs when the investor combines
more than one asset in a portfolio

Consider 3 possible relationships between A and B.
Perfect Positive Correlation
Zero Correlation
Perfect Negative Correlation
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Diversification vs Risk
Finance Perspective

consider a portfolio of two stocks (stocks A and B in portfolio P)
Expected Return of portfolio = (Weight on A)* (Expected Return of A)
+ (Weight on B)*(Expected Return of B)

Variance of Portfolio = (Weight on A)^2 * (Variance of A)
+ (Weight on B)^2 * (Variance of B)
+ 2 * (Weight on A) * (Weight on B) * Covariance of A and B

Covariance of A and B = Correlation of A and B * Std. Deviation of A * Std. Deviation of B
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Diversification vs Risk

Equation of the Capital Market Line:
Expected Return of an efficient portfolio
= Risk-free rate +{[Expected return on the market
portfolio - Risk-free rate] / [Std. Dev. of the Market
Portfolio] } * Std. Deviation of the efficient portfolio

Efficient Frontier: Upward sloping part of the
Minimum Variance Frontier. A portfolio is said to
be efficient if it has the least risk for a given level of
return, or the most return for a given level of risk.
Rational investors (that is, investors that attempt to
maximize their returns and minimize their risk)
attempt to hold efficient portfolios.

How should investors measure the risk of an individual stock, say ABC,
(when held in a well-diversified portfolio)? This question is equivalent to
asking: How does adding one additional share of the stock of company
ABC change the variance of their portfolio?

Mathematically,
Risk of stock ABC = Change in variance of well-diversified portfolio
when one share of ABC is added to this portfolio
Risk of stock ABC = ( D Vp ) / ( D wABC )

( d Vp / d wABC ) = 2 * Covariance ( Stock ABC, Market)

Beta is a standardized measure of covariance.
bABC = [ Covariance ( Stock ABC, Market) ] / [ Variance of Market]
Beta of portfolio = (Weight on A)* (Beta of A) + (Weight on B)* (Beta of B)
-7-

© Sanghoon KIM

Economic Diversification

Source: UN (2016), FCCC/TP/2016/3

[Definition]
A strategy to transform the economy from using a single source to multiple sources of
income spread over primary, secondary and tertiary sectors, involving large sections of the
population

[Status]
Studies are continuously being undertaken by researchers to understand the complexities,
linkages and performance of implemented economic diversification policies, including:
developing and testing reliable empirical methods to measure economic diversification;
understanding the performance of various determinants driving economic diversification;
and understanding the effect of various policies on sustainable development (e.g. impact
on labour market, employment generation, export growth).
→ owing to the complexity created by differing national circumstances, standardized
conclusive strategies are not advised; there are only lessons learned from experience to be
tested and followed up on.

[Remarks]
Recent developments under the climate change regime have added another dimension to
the objective of economic diversification. Countries are implementing mitigation policies at
the national or international level through bilateral and/or multilateral agreements to
mitigate climate change.
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Economic Diversification

Source: UN (2016), FCCC/TP/2016/3

[Objective]

The objective has been to improve economic performance for achieving sustainable growth;
for example, (1) building resilience against fluctuations in extraregional economic activity
(Nourse, 1968), (2) reducing vulnerability to income loss due to volatility of product price on the
international market, (3)creating job opportunities and alleviating poverty and so on

[Drivers]
1.

Various drivers of economic diversification can be grouped them into 3 categories (The World Bank) :

economic reforms, structural factors and macroeconomic variables
2.

A recent study on exporting firms classified the drivers as internal and external (Navarro-García, 2016);

 internal drivers include export commitments and the experience level of staff and
the structure of human resources;
 external drivers include competitive intensity and distances between the export
firms and markets
 There are many factors other than the impact of the implementation of response measures that drive economic
diversification. Because many of these factors act simultaneously, they need to be understood holistically. In
addition, the factors may vary by national circumstances, and are more quantitative determinants at the firm level.
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Economic Diversification
Drivers and their impacts on economic diversification
Determinant
Economic reforms:

Trade liberalization and access to finance
Economic determinants:

Income (gross domestic product (GDP) per capita)
and productivity
Macroeconomic variables:

Impact on economic/export diversification
Positive driver of export diversification at both intensive and extensive margins, including
unilateral trade liberalization
Positive; quadratic relationship between the Theil index and GDP per capita is mainly driven by
the extensive margin

Preferential market access has an impact on both intensive and extensive margins

Real exchange rate, inflation, terms of trade and
preferential market access
Net inflows of foreign direct investment (as
percentage of GDP)

Concentrates export value on some products and thereby increases concentration on intensive
margin

Investment as a share of GDP

Positive

Country‟s population, human capital, quality of
institutions and education

Quality of institutions, larger population and education have positive impacts; about 10 per cent
increase in years of schooling decreases Theil index by 1.1 per cent and number of products

Infrastructure

Better infrastructure increases diversification on both intensive and extensive margins
Once GDP per capita is controlled, infrastructure still appears to be an important driver of
diversification; a 10 per cent increase in infrastructure decreases Theil index by 0.7 per cent

Non-economic determinants:

Positive

Volume of products, number of products and
volume of trading market
Remoteness (distance between trading markets)

Negative (more remote, low diversification, high concentration index), especially for extensive
margin and number of products

Sources: (1) Longmore R, Jaupart P and Cazorla MR. 2014. Toward Economic Diversification in Trinidad and Tobago. World Bank Policy Research Working Paper No. 6840; (2) Cadot O, Carrère C and
Strauss-Kahn V. 2011. Trade diversification: drivers and impacts. In: M Jansen, R Peters and JM Salazar-Xirinachs (eds.). Trade and Employment: From Myths to Facts. International Labour Office and
European Commission.
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Business Diversification : Definition
Definition and Concept – Still Changing
(1) Ansoff (1965)
Market Activity – Penetrate into new market
with new product
(2) Gort (1962)
Heterogeneity in product range produced by the enterprise
(3) Barry (1974)
Industry range which the enterprise take part in
(4) Rumelt (1974)
Degree of different businesses simultaneously pursued by the enterprise

(5) Kaimen & Schwalts (1975)
Degree of production categorized by different industry sector by the
enterprise in certain industry sector
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Business Diversification : Method and Objective
Method
(1) M&A
(2) Internal Development
(3) Joint Venture
Objective
(1) Growth and Value addition
(2) Spreading Risk
(3) Economy of Scope
(4) Market Domination
(5) Internal Market Untilization
(6) Decrease in Transaction Cost : Coase (1937), Williamson (1975)
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Business Diversification : Type of Strategies
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Vertical diversification refers to a firm moving along (upwards or downwards) the value
chain within an industry to secure access to critical resources and to counteract
bargaining power of suppliers and/or customers. As this form of diversification is aimed
at improving the competitive situation of a firm within the industry it already operates in.
Horizontal diversification on the other hand refers to a firm establishing itself along
similar steps of the value chain but within a different industry
Within the area of horizontal diversification (the product scope), a further distinction can
be made between the degree of relatedness of the home and target industries. While
diversification into related industries enables firms to potentially exploit the most
synergies, they are also prone to react in a correlated manner to market forces. Unrelated
diversification, entering industries with no meaningful value chain relationship or
demand-side synergies with the original business, on the other hand, offers the potential
benefits of diversifying business risk and achieving an optimal and informationasymmetry-free capital allocation. However, it comes at the risk of increased coordination
costs (from managing unrelated businesses), the lack of industry specific know-how, and
moral hazard.
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Business Diversification : Type of Strategies
Types of diversification strategies

A distinction can be made between operational and
corporate relatedness. The former refers to the sharing of
operational activities between businesses of a group, the
most extreme form being vertical integration while the
latter refers to the transfer of core competencies between
individual businesses.
Both diversification approaches seek to create value
through the sharing of resources i.e. by exploiting
economies of scope. The key difference is the types of
assets being shared. While operational relatedness is
typically based on sharing physical assets, corporate
relatedness stems from the transfer of intangible assets
such as specific knowhow, brands, or patents

The curvilinear relationship between
diversification and firm performance

Diversification into related industries is traditionally viewed
as a firm‟s preferred mode of portfolio expansion since it
allows the company to take advantage of existing knowledge,
technologies, and resources and as such is deemed less risky.
Although extensive research on the relationship between
diversification and firm performance has been conducted, the
results are contradictory. Nonetheless, a certain acceptance for
the curvilinear relationship between diversification and firm
performance has established itself as the predominant
paradigm throughout the years. This concept argues that firm
performance increases when a company engages in related
diversification and decreases with decreasing levels of
relatedness between the core and target industry
Hitt, Ireland & Hoskisson (2004, 2007)
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Business Diversification : Type of Strategies
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Due to the long-lasting
interest, numerous studies
from different schools of
thought have been
conducted on the topic of
diversification strategies
over the last 60 years.

While all theories cover
important aspects of the
diversification
performance dichotomy,
some tend to over-simplify
the real-life complexity or
over-emphasize particular
parameters of
diversification strategies.
As the results of these studies are often contradictory between the different perspectives as well as within
(especially in the context of developed vs. emerging economies), the table above summarizes the
predominant conclusions that can be drawn from each of the three schools of thought (internal
perspective, external perspective, financial perspective). As the following case study will show, a complex
set of factors, from all three theoretical perspectives, influences the success of diversification strategies.
Purkayastha, S., Manolova, T. S. and Edelman, L. F. (2012). Diversification and Performance in Developed and Emerging Market Contexts: A Review
of the Literature. International Journal of Management Reviews, 14 (1), pp. 18-38.
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Geographic Diversification
Geographic Diversification and Firm Performance

Combining Product and Geographic Diversification

Source: Adapted from F. Contractor, S. K. Kundu, & C.-C. Hsu, 2003, A three stage theory of international expansion: The link between
multinationality and performance in the service sector (p. 7), Journal of International Business Studies, 34: 5–18.
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A Comprehensive Model of Diversification (Examples)

Institution-Based Considerations
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Diversification vs Economic Growth
Economic diversification (Theil index) and growth
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Product quality (IMF index) and economic growth

Export diversification (Finger-Kreinin index) and economic growth

Export dispersion (Herfindahl index) and economic growth

Economic complexity
(Hausmann index) and
economic growth
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Diversification (Example for countries)
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The Evolution of the Scope of the Firm in the
United States: 1950–1970 and 1970–1990

The Optimal Scope of the Firm: Developed
versus Emerging Economies at the Same Time

Source: Adapted from G. Jones & C. Hill, 1988, Transaction cost analysis of strategy-structure choices
(p. 166), Strategic Management Journal, 9: 159–172.
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Diversification (Example for Business)
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The performance record is rather sobering.
As many as 70% of M&As reportedly fail.
On average, acquiring firms‟ performance
does not improve and is often negatively
affected.
Acquisitions are the largest capital
expenditures most firms ever make, yet they
are often the worst planned and executed
business activities of all.
Competitors often launch aggressive attacks
to take advantage of the M&A chaos.
Airbus increased market share during
the Boeing/McDonnell Douglas merger
Dell invaded the printer market when
HP was distracted in its merger with
Compaq
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Diversification (Example for Business)
Stakeholders’ Concerns During Mergers and Acquisitions
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Diversification in the Era of Convergence
Arthur D. Little “Diversification
Investment Model” framework

Key dimensions of the four investment models

Global number of unique CVC investors

Source : ADL (2017) Diversification in the Era of Convergence
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4th Industrial Revolution
& Diversification
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4IR and Diversification

PRODUCT ARCHITECTURE
Unified
Architecture

Open-Architecture
Products

Modular
Architecture

Dedicated
Manufacturing
Lines

3IR
Peak of
Mass Prod.

4IR
CNC
Technology

Mass
Individualization

Moving
Assembly
Line

Flexible
Manufacturing
Systems
Optimal
Manufacturing
System

Globalization
Matures

Reconfigurable
Manufacturing
Systems

2IR

Electricity,
Taylor System

1IR MarketOf-One

Craftsmanship

1712

GeneralPurpose
Machine Tools

ML (Production based on Machine Learning)
SPPP (Self-personalizing Products)
MCP (Mass Customization Products)
AMP (Additive Manufacturing Products)

Koren and Ulsoy (2004); Koren (2010) The Global Manufacturing Revolution, John Wiley
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4IR and Convergence
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4IR and Convergence
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Korean Expriences

Economic Diversification : Key Indicators
Economic Concentration and Diversification in the
GCC, G7, and Transformation Economies, 2005
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Real GDP Growth, Historical Volatility, and Risk-Adjusted Performance in the
GCC, G7, and Transformation Economies, 1974–2005

Relationship between Economic
Diversification and Economic
Sustainability

Source Booz&Co (2008) Economic Diversification
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Export Diversification : Korea
Share of Exports to the Highest Trading Partners

Diversification of Market
The share of export to the largest trading partners is a common
index for measuring export diversification. If we look at the share of
export to ten largest markets, the diversification has improved
significantly from around 1970 to the present. The share of the top
ten countries was around 90% until 1970, but since then it has
declined continuously to 60% in 2010. this pattern is an outcome of
expanding to new markets. Until 1990, the United States and Japan
were the two largest markets, and the share of export to these two
countries occupied over 50% of the total exports. This pattern,
however, start to change rapidly from the early 1990s due to the
export to China. From the early 2000s, China has been the largest
market for Korean producers.

Ratio of Top 3 and Top 10 Exporting Goods to Total Export

Diversification of Commodities:
Products from labor intensive process have occupied the top ten
exporting goods. This pattern still continues even in 1990 when
garments/clothes were the largest exporting goods. However, at
this year, semiconductor became the second largest exporting
goods, and since then, capital intensive goods or products
requiring sophisticated technologies has become the major exports
of Korea. This shift of product composition seems to contribute
significantly to the lower diversification of exporting goods.

The rapid growth of exports for last five decades the Korean exports
has got more dispersed across markets but concentration to major
product has increased. It is inferred from the theoretical consideration
that higher competitiveness has generated these patterns.
- 29 -

MTI Classification

Source: Korea International Trade Association, various years
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Export Diversification : Korea
Total Export

GDP of Korea (Nominal)

Source: Kim, D (2012), Export Diversification

Trade Surplus
Ratio of Total Trade to GDP

Data Source: Korea International Trade Association, various years
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Business Diversification : Market Diversification
Business Groups(Chaebol) as a Percentage of the National
Economy (2010)
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Manufacturing Share of Top Thirty Business Groups (1977~2011)

In terms of broader industry categories, business groups represented an
overwhelming share of manufacturing (including mining) and a relatively low
share of services (industries not including agriculture/forestry/fishing or
mining/manufacturing).
The share of the top 30 business groups after 2006 differed little from its level
in the mid-1990s. By 2009, however, it began to rise sharply to pass 45 percent.
This change may be attributable to an economic trend since the late 2000s of
rapid growth for a select few large corporations in mainstay industries like
semiconductors, mobile phones, and automobiles, amid a general drop-off in
growth for other businesses.

Korean economy underwent a change that was unprecedented in its severity. Because of a sevenyear statistical gap that resulted from this period, there is currently no way of knowing how the
economic share of business groups changed as a result of restructuring.

Share of Business Groups in Subcategorized Industries, Manufacturing Sector (Unit: %)
Share of Business Groups in General Industries, Services Sector
(Unit: %)
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Business Diversification : Market Diversification
Market Position for Business Groups: Percentage for Participating
Industry Types (2010) (Unit: %)

Business Group Diversification (2010)

© Sanghoon KIM

Business groups have ventured into various
industries, in many cases establishing a
monopoly or oligopoly there. For industries
where large business groups were
represented among the top three ranking
companies, the average concentration rate
for those three companies (CR3) was 51.8
percent compared to 43.7 percent for
industries where they were not represented.
In other words, market concentration was
higher in industries where large business
groups held more of a monopoly or
oligopoly.
Business groups were present in 626 of the
1,131 total industries in Korea for 2010
(including all subdivisions), or 55.3 percent.
In numerical terms, a business group
affiliate held the top market share in 23.7
percent of all industries. These industries,
however, accounted for fully 48.5 percent of
all industry sales. Put differently, the
industries where business groups held the
top market share tended to be relatively
large in scale ― a phenomenon that was
especially noticeable in manufacturing.

Generally, diversification is found to be more widespread the higher-ranked a business is. The top five business groups are
participating in an average of 88 industries each, a number that declines the further one goes down the rankings. Differences in
main industry specialization by business group scale were not found to be large.
Source: Lee, J., (2014) KDI Policy Forum Vol. 262 November
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Business Diversification : Market Diversification
Annual Average Herfindahl Indices for Korean Manufacturing
Industries from 1999 to 2015
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Korean Standard Industrial Classification (Revision 9) for Manufacturing

Annual Average RCA (revealed comparative advantage) Indices
for Korean Manufacturing Industries from 1999 to 2015

Source : Lee, J., and Yu, B-K., (2018), BOK Working Paper, No 2018-25
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Business Diversification : Samsung

© Sanghoon KIM

(Frent, 2017a, p. 25)

Source: Maier (2017) „Corporate diversification strategies‟
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Patent (USPTO) Registration : LE vs SME
Number of patents registered in USPTO (by Country origin)
World
Rank

Country

1

%
('15)

CAGR
('07~'15)

2007

2008

2009

2010

2011

2012

2013

2014

2015

Japan

33,354

33,682

35,501

44,814

46,139

50,677

51,919

53,849

52,409

33.3%

5.8%

2

S. Korea

6,295

7,549

8,762

11,671

12,262

13,233

14,548

16,469

17,924

11.4%

14.0%

3

Germany

9,051

8,915

9,000

12,363

11,920

13,835

15,498

16,550

16,549

10.5%

7.8%

4

Taiwan

6,128

6,339

6,642

8,238

8,781

10,646

11,071

11,332

11,690

7.4%

8.4%

5

China

772

1,225

1,655

2,657

3,174

4,637

5,928

7,236

8,116

5.2%

34.2%

6

Canada

3,318

3,393

3,655

4,852

5,012

5,775

6,547

7,043

6,802

4.3%

9.4%

7

France

3,130

3,163

3,140

4,450

4,531

5,386

6,083

6,691

6,565

4.2%

9.7%

8

UK

3,292

3,094

3,175

4,302

4,307

5,213

5,806

6,487

6,417

4.1%

8.7%

9

Israel

1,107

1,166

1,404

1,819

1,981

2,474

3,012

3,471

3,628

2.3%

16.0%

10

India

546

633

679

1,098

1,234

1,691

2,424

2,987

3,355

2.1%

25.5%

11

Italy

1,302

1,357

1,346

1,798

1,885

2,120

2,499

2,628

2,645

1.7%

9.3%

12

Sweden

1,061

1,060

1,014

1,434

1,711

2,081

2,271

2,767

2,633

1.7%

12.0%

Others

8,400

8,695

8,994

12,326

12,942

14,361

16,636

18,547

18,705

11.9%

10.5%

77,756

80,271

84,967

111,822

115,879

132,129

144,242

156,057

157,438

100.0%

9.2%

Total

Number of
USPTO
patents for
leading
companies

Rank
(„15)

Country

1

U.S.

2

No. of
Patents in
USPTO

No. of firms
within in 30

No. of Patents
by the firms
within rank 30

% (patents within 30
firms/total no. in
USPTO)

Average no. of USPTO
patent per firm within
rank 30

140,969

12

26,757

19.0%

1.6%

JAPAN

52,409

10

19,101

36.4%

3.6%

3

KOREA, SOUTH

17,924

3

9,125

50.9%

17.0%

4

GERMANY

16,549

2

2,017

12.2%

6.1%

5

TAIWAN

11,690

1

1,758

15.0%

15.0%

157,438

30

155,119

98.5%

3.3%

미국외 출원인 전체
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Korean Strategy for Economic Growth
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Korean Strategy for Economic Growth

1. Policy Loans (1960-1980)
: Interest rate was controlled by government for specific sector
2. Export Finance
: Interest rate subsidies (Korea Export-Import Bank)
3. Export Insurance
: Korea Re-insurance Corporation (1968) (privatized in 2002),
Korea Export Insurance Corporation (1992)
4. Corporate Procurement Loan Scheme
: Introduced by Bank of Korea (2000)
5. Credit Guarantee System
: Korea Credit Guarantee Fund (1976),
Korea Technology Credit Guarantee Fund (KOTEC, or KIBO) (1989)
6. Non Performing Loans
: Korea Asset Management Corporation (1997) (now absorbed to KDB)
7. Government Venture Capital Fund
: Korea Venture Investment Corporation (2006) (Fund of Funds)
8. Second Tier Stock Market : KOSDAQ (1996), KONEX (2013)
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Industry Development Strategies in Korea
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Source of Productivity (Staged)

Tech-Based companies
produce more profits and values
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SME Promotion Strategies in Korea
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Status of SMEs in Korea
SMEs are the main source of jobs in the business sector
Percentage of all persons employed, total business economy,
2014 or latest available year

Source: OECD (2017), Entrepreneurship at a Glance 2017,

SMEs are less connected than large firms to
international knowledge networks
Firms engaged in international collaboration for
innovation, by firm size, as a percentage of product
and/or process-innovating firms in each size category,
2010-12

Source: OECD (2015), OECD Science, Technology and Industry Scoreboard 2015
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There are large differences in the SME contribution
to employment and value added across countries,
particularly in manufacturing
Percentage of total employment and total value added
in manufacturing, total SME (1-249 employed persons),
2014 or latest available year
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Status of SMEs in Korea

http://www.mss.go.kr/ (2017)
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Status of SMEs in Korea

(2016)

In Korea,
More than 50% of SMEs are reside in Retail (27.8%), Accommodation & Restaurant (19.8%) and Manufacturing (11.1%) sector
In terms of employees, these 3 sectors are also outstanding, represent more than 50%
Number of employees per firm is approx. 8.1 for manufacturing, while retail is 2.9 and accommodation is 2.8
Most of SMEs, especially in service sector, do not have much competency for diversification!!
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Diversified Measurement and Support
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Legal Framework for
Diversification of SMEs
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Diversified Measurement and Support
For SMEs and Technology Innovation
The Paradigm Shift Requires Change in Business Strategy of SMEs
The paradigm shift in SME policy also influenced on the
further emphasis upon „Technology Financing‟ issues.

Competitiveness Enhancement
= Business Strategy + Technology Strategy

SME Policy Direction in Korea
More Consorted Focus on
Innovative SMEs

SME policy
• Monetary Policy
(Growth First Distribution Later)
• Focus on SME access to financing
Mostly Bank Loan
• Credit Guarantee is dominant

• Industrial Policy (National Strategy)
• Focus on cultivating competitive firms
ex) Firms with Technological Excellence
& Innovation Capability
• Differentiated evaluation is crucial

Dilemma between Efficiencies and Equal Opportunities
- “Selection & Concentration” and “Even Allocation of Resources”

* Korean Venture System (Special measures to overcome “Even Allocation of Resources”
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→ Initiation of KTRS

Diversified Measurement and Support

The KTRS was developed by the
author (Sanghoon Kim) and his
team in 2003~2005.
Also, initial financing framework
was designed by the KTRS team
with several other teams related to
asset management.

- 45 -

© Sanghoon KIM

Diversified Measurement and Support
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The SME loan guarantees are based on an SMEs technology and
business prospects as opposed to its financial assets. What makes it
unique compared to European systems is the very structured and
formalised Technology Appraisal system which it operates
through a network of technology appraisal centres. (page 8)
…..
In terms of transferability, in principle there is no reason why such
a system could not be used in a European context. There are of
course practical challenges which would need to be overcome.
(page 24)
(from „South Korea SME Innovation Support Schemes‟, Final Report on IPF(Inno-Partnering
Forum) Review visit to South Korea, EC, April 2012)

Everything that we do today is less valuable than KTRS…
(from IPF Conference Report, Nov, 2012)

International Exchange Programmes

June, 12, 2013

Japan JFC (2013.2, 2013.12)
Taiwan SMEG (2014.11)
Singapore SPRING(2015.4)
WIPO GREEN & UN : Philippines Manila Seminar (April 2015)

Vietnam KSP (2015.5)
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Target Setting : SME Strategy Diversification and Positioning

Comprehensive Countermeasure for Enhancing SMEs’ Competitiveness
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Industry Diversification and Convergence Strategy

Transformation of the value chain due to the production and
consumption

Manufacturing revolution: Correlation between future
issues and principle technologies

MIST (2017)
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Technology & Industry Promotion in Korea
Emerging Technologies / Industries by Korean Government
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The Present state and outlook of major
industries by sector

& Keyword 4IR : Smart, Servitization, Sustainable, Platform

* MOTIE : Ministry of Trade, industry and Energy ;
MITP : Ministry of Science and ICT (MISP for last regime:Ministry of Science, ICT and Future Planning)
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Policy Implementation upon Diversified Measures

Support Policy Differentiation may relief conflicts between stakeholders as well as
promote the activities.
(eg) Evaluation and Financing Model need to be based upon :
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Measurement
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Diversification Indices
The indices for diversification level can be classified into two groups:
(1) group 1 : measuring a country‟s absolute specialization

: indicate the level of specialization in a country (e.g. if a small number of
industries exhibit high shares of the overall employment of the country or the
income of the country).
• (eg) ogive index, entropy index, Herfindahl-Hirschmann index, Gini index,
diversification index
(2) group 2 : measuring a country‟s economic structure from a reference group of industries

• (eg) Theil index, relative Gini index, inequality in productive sectors).
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Diversification Measurement
characteristics of economic diversification measurement tools and indices
Method
Herfindahl-Hirschmann and
ogive indices

Underlining Theory
Industrial organization
theory (absolute
specialization indices)

Entropy index (Shannon
entropy index)

Basis of making judgment on diversification
Equal distribution of employment across sectors is the
highest benchmark of diversification (McLaughlin, 1930; Tress,

Relationship between index and
diversification
The lower the value, the more
diversified the economy

1938)

Equal distribution of employment across sectors is the
highest benchmark of diversification (Palan (2010))

The higher the value, the more
diversified the economy

Hachman index and location
quotient

Economic base theory
(export base theory)

The resemblance of the employment distribution of a State
or region to that of the nation is a measure of economic
stability (Hachman (1994), Sentz (2011))

The higher the value, the more stable
the economy; a sector with a high value
is an export sector

National average index

Regional business cycle
theory

A region‟s share of stable or unstable sectors is a measure
of economic diversity

As the region‟s share of economic
activity approaches the country‟s share
for all sectors, the index approaches
zero

Portfolio variance

Portfolio theory

Captures the characteristics of individual industries, and
inter-industry relationships with regional growth and
instability (Conroy (1974, 1975), Markowitz (1959))

The lower the variance, the more
diversified the economy

Input–output matrix

Economic development
theory

Economic diversification is viewed as driven by
simultaneous changes in production, consumption and
trade patterns

Diversification may be expedited by
forces of unbalanced growth, especially
the faster growth of sectors with high
income elasticity of demand

Input–output model: a
unified framework

Portfolio theory

Compares the growth and stability impacts of diversification
strategies involving changes in the level and mix of
exogenous final demands (Siegel et al. (1995))

Determines the growth and stability
impacts of different diversification
strategies, resulting from changes in
input–output relationships in the input–
output matrix

Location theory

Concerned with the spatial distribution of economic activity,
including the development of spatial clusters. The theory
holds that the cost of production is lower in industrial
clusters, and this is an important reason for specialization
and regional competitive advantage (Hoover and Giarratani,

Economic clusters also benefit from
linkages between a region‟s firms and
sectors. However, a diverse economy
with unlinked firms and sectors may
also benefit from economic clusters.

1985)
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Diversification Measurement

Bryce & Winter, 2006,2009

The concept of relatedness in strategy research was first employed to assess the linkage
between diversification strategy and performance (Chandler (1962)). Building on Chandler,
developments in strategic management have emphasized that firm portfolios in which
businesses are interrelated should produce higher levels of performance than portfolios in
which businesses are unrelated (Rumelt, 1974; Montgomery, 1979; Rumelt, 1982; Teece, 1980,
1982; Ramanujam and Varadarajan, 1989).
The hypothesis is that combinations of related activities are expected to produce economies
of scope in production (Teece, 1982; Panzar and Willig, 1981). These economies are an
important potential source of performance differences between firms that pursue strategies
of related diversification versus unrelated diversification. Since diversification strategy is an
aggregate construct, however, relatedness is typically assessed at the aggregate portfolio
level, with differing levels of inter-activity relatedness within the company being combined
through some explicit or implicit weighting scheme. Accordingly, the most commonly used
measures of diversification contain at least two components: (1) A component that assesses
the degree of relatedness among activities; and (2) a component that weights activities,
providinggreater weight to activities accounting for a relatively greater proportion of the
business
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Diversification Measurement
Diversification Measures

Relatedness Measures

In contrast to diversification measures which operate at the portfolio level, relatedness
measures are designed to assess the relationship between two activity classifications and are
therefore directly useful at the activity level. Relatedness measures are thus typically used as a
component in a diversification construct in order to assess a portfolio-level strategy. In the case
of the concentric index, for example, the measure is simply a weighting on intra-portfolio
relatedness distances.

- 55 -

© Sanghoon KIM

Herfindahl-Hirschmann index (HHI)

Industrial organization theory

HHI is widely used to measure market concentration and also economic diversity. It is
further used for macroeconomic specialization analyses. It measures the extent to which a
particular economy is dominated by a few sectors (i.e. if a monopoly exists) and is calculated
as follows:

Herfindahl−Hirschmann index =

𝑛
2
𝑖=1 𝑆𝑖

where Si is the share of economic activity in sector i of the total economy and n is the number of
sectors in the economy (e.g. the share of exports (or employment) by sector i in the total exports)

This theory assumes that the organization of the industrial sector in a country accounts for
its level of economic diversification. A greater number of sectors in a country represents less
market concentration meaning higher diversification.
The value of the index ranges from zero to one. A country with a perfectly diversified economy
will have an index close to zero. A higher value indicates more concentration or greater
specialization.
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Entropy index

Industrial organization theory

Also called the Shannon entropy index (SEI). This compares the existing economic activity
distribution among industries in a country with an equi-proportional distribution, and is
calculated as the negative sum of employment shares multiplied by the natural logarithm of
employment shares of each single industry, as follows

Entropy index =

𝑛
𝑖=1 𝑆𝑖

ln

1
𝑆𝑖

=−

𝑛
𝑖=1 𝑆𝑖

ln(𝑆𝑖 )

where n is the number of sectors, Si is the share of economic activity in the ith industry and ln is the
natural logarithm.
Considering that equally distributed economic activity is considered more diverse, higher entropy index
values indicate greater relative diversification, while lower values indicate greater relative specialization.
If employment is used as an indicator of economic activity, the equal distribution of employment among
all industries will result in a higher entropy index. The minimum value of zero would occur if
employment were concentrated in one industry (i.e. maximum specialization).
Because SEI measures in logarithmic form, the relative weights of large industries are reduced compared
with the HHI or the ogive index. This means that countries that are specialized as a result of having large
industries will be shown as being more specialized by HHI and the ogive index than by SEI (Palan, 2010).

S : Upper Industry Classification, i : Lower Industry Classification
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Ogive index

Industrial organization theory

The distribution of economic activity (which can be a share of employment, exports, income
or GDP) among sectors in a country and is calculated as follows (McLaughlin, 1930; Tress, 1938):
1

Ogive index =

𝑁
𝑖=1

(𝑆𝑖 −𝑁)2
1
𝑁

where N is the number of sectors in a country and Si is the sectoral share of economic activity for
the ith sector.

The ogive index can also be explained as a linear transformation of HHI (Palan, 2010).
An even distribution of economic activity among sectors represents higher economic
diversity. With N sectors, an equal distribution implies that Si is equal to 1/N, the ideal
share for each sector, and the ogive index equals zero, meaning perfect diversity.
HHI is an easily computable index and is regarded as superior to other indices used to
measure absolute specialization. SEI can be problematic if industries with an employment
share of zero are contained in the sample. The Gini index is more time-consuming to
calculate and fails to meet other criteria for preferred indices.
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Hachman index (+NAI)

Economic base theory

Export base theory assumes that economic growth is driven by export demand. This hypothesis was
derived by Frank Hachman. The Hachman index is a measure of how closely the employment distribution
of a State or region resembles that of the nation as a whole. The index value varies between zero and one,
where one means that the State or region has exactly the same industrial structure as the nation and zero
means that it has a completely different industrial structure. The Hachman index is calculated as follows:

where 𝑆𝑖𝑠𝑡𝑎𝑡𝑒 is the State‟s share of employment in the ith industry, 𝑆𝑖𝐶𝑜𝑢𝑛𝑡𝑟𝑦 is the country‟s share of employment in the ith
industry, N is the number of industries and LQ is the location quotient for that State in the corresponding industry.

Similar to export base theory, regional business cycle theory assumes economic instability is driven by
export demand and measures instability in terms of the difference between stable and unstable sectors. To
test this relationship, a region‟s share of stable or unstable sectors is used as a measure of economic
diversity. The economy in a region is considered stable if its sectoral composition is similar to that of the
nation. This hypothesis is tested by the national average index (NAI), which is calculated as follows:
where 𝑆𝑖𝑆𝑡𝑎𝑡𝑒 is the ith sector‟s share of economic activity in the State or region, 𝑆𝑖𝐶𝑜𝑢𝑛𝑡𝑟𝑦
is the country‟s average share of economic activity in the ith sector and N is the
number of sectors. As the region‟s share of economic activity approaches the
country‟s share for all sectors, the NAI approaches zero. As the region‟s share
diverges from the country‟s economy, the NAI becomes increasingly larger.

NAI can be considered a relative measure of economic diversity because it measures the amount of
disparity between a country‟s and a region‟s industry distribution.
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Portfolio index

Although portfolio theory was originally applied to financial assets, extended its usage to the analysis of
economic diversification. Following the portfolio concept of investments, if every sector is considered an
individual investment in a region, the bundle of sectors represents a portfolio of investments in the region
studied. Similar to financial investments, an economic portfolio of sectors has a relationship with expected
returns and associated risk, where expected returns may include income, employment, products, exports,
industries, etc., and risk includes economic instability.
Every region has a limited set of resources to be utilized. In this context, economic diversification aims to reduce instability in
aggregate returns to the region by allocating its limited resources to the portfolio of sectors.
By capturing the characteristics of individual industries and inter-industry relationships relating to regional growth and instability, the
portfolio framework assists policymakers in developing appropriate diversification strategies that can serve the purpose of stimulating
economic growth and stabilizing the economy.

A region‟s portfolio variance, representing regional instability : The regional instability is the

weighted sum of the variances (individual sector fluctuations) and covariances (intersectoral fluctuations) for a given
economic activity. Thus, the regional economic stability is sensitive not only to the fluctuations of the individual sectors
but also to the correlation of fluctuations between sectors.

where Si and Sj are the shares of economic activity (employment, income, output, X) of the ith and jth sectors, 𝜎𝑖2 is the
variance of economic activity in the ith sector and σij is the covariance of economic activities in the ith and jth sectors.

Lower portfolio variance indicates a more diversified economy. Studies have found that portfolio variance
is a superior measure of economic diversity in explaining regional economic instability compared with
other measures of diversity. However, portfolio variance cannot be used to establish a relationship
between diversity and instability because it does not measure diversity independent of instability
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Portfolio index
Correlation Coeffcient between Variables
Tobin's q

Tobin's q

ln(EV)

D/E

OIR

RER

Herfinda
hl

Caves

Entropy

1

ln(EV)

0.08

1

D/E

0.12

0.16

1

OIR

-0.02

0.21

-0.15

1

RER

0.27

-0.03

-0.07

-0.13

1

Caves

0.03

0.07

-0.01

-0.02

0.07

1

Herfindahl

0.05

-0.01

-0.03

-0.09

0.04

0.82

1

Entropy

0.05

0

-0.02

-0.08

0.04

0.8

0.99

1

0.1

0.03

0.06

0.12

-0.01

0.03

0.01

0.02

Revenue Growth Rate

Revenue
Growth
Rate

1

Data : Korean enterprises enlisted in KRX between 2001-2010 (exclude Finance sector)

(Caves Index) To measure technological diversity, we calculated a concentric measure of diversification
originally used by Caves, Porter, and Spence (1980) using firm patents, which we translated to fourdigit SIC codes using the concordance index developed by Silverman (1999).
where i p = the proportion of patent applications in 4-digit SIC i in year t;
j p = the proportion of patent applications in 4-digit SIC j; and ij d =
1,2,3,4 if i and j are in the same 4,3,2,1-digit SIC, respectively. The index
ranges from 0 to 2 and is increasing in diversity.
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Economic Diversification : Key Indicators


Finger-Kreinin index of export diversification
•
•



Index from 1 (no diversification) to 0 (full diversification)
Relative to average structure of exports elsewhere

Herfindahl-Hirschman index of market concentration
•
•

Index from 0 (no concentration) to 1 (extreme concentration)
Sum of squares of the shares of each sector in total output




Merchandise exports only, not services
Short coverage, from 1995 to date



IMF index of export diversification – what you export
•



© Sanghoon KIM

Theil index: Sum of measures of diversity across sectors (vertical diversity or extensive margin, meaning
new export products or new export destinations) and diversity within sectors (horizontal diversity or
intensive margin, meaning a larger volume of exports of old products)

IMF index of product quality – to whom you export
•
•

Measures average quality demanded in exporters´ markets
Model-based index from 0 (low quality) to 1.2 (high quality)



Goods only, not services; will be updated to include services





World Bank measure of share of manufactures in exports
World Bank measure of share of manufactures and services in total output – to include services
Economic Complexity Index by Hidalgo and Hausmann (2009)
•
•
•

Ranks countries by the diversity and complexity of their export structure
Limited coverage: Goods only, not services
Short coverage, from 1995 to date
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Diversification Issues
Types of diversification:
triggers and decision
influencers

Source: Dhir Sanjay and Dhir Swati, (2015),
'Diversification Literature Review and Issues', Strat.
Change, Vol. 24 pp.569–588

- 63 -

© Sanghoon KIM

Diversification Issues
Levels of diversification:
triggers and decision
influencers

Source: Dhir Sanjay and Dhir Swati, (2015),
'Diversification Literature Review and Issues', Strat.
Change, Vol. 24 pp.569–588
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Diversification Issues
Modes of diversification:
triggers and decision
influencers

Source: Dhir Sanjay and Dhir Swati, (2015),
'Diversification Literature Review and Issues', Strat.
Change, Vol. 24 pp.569–588

- 65 -

Thank you
Sanghoon KIM
sanghoon_kim@hotmamil.com;
Sanghoon_kim@kiet.re.kr

