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Diversification ? (Various Examples)

Biology and agriculture

 Diversification (biology) emergence of subpopulations that have
accumulated independent genetic changes

» Agricultural diversification involves the re-allocation of some of a farm's
resources to new products or non-agricultural activities

Economics, business and finance

« Diversification (finance) involves spreading investments

 Diversification (marketing strateqy) is a corporate strategy to increase
market penetration

« Diversification of firms through mergers and acquisitions

Others

2 . . . .
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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.

Normal Diversification Markowitz Diversification
This occurs when the investor combines This type of diversification considers the correlation
more than one asset in a portfolio between individual securities. It is the combination
- of assets in a portfolio that are less then perfectly
positively correlated.
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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 Aand B

Covariance of A and B = Correlation of A and B * Std. Deviation of A * Std. Deviation of B

o
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Diversification vs Risk

Return ‘Ihe Efficient Frontier

The Capital Market Line,
=

Return Minimum Variance Frontier

The Value-weighted MARKET Portfolio

Risk-free

asset \

Risk

Return The Efﬁciel}t/Frontiel‘

Risk (Standard Deviation)

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

- How should investors measure the risk of an individual stock, say ABC,
Risk (when held in a well-diversified portfolio)?
asking: How does adding one additional share of the stock of company

Efficient Frontier: Upward sloping part of the ABC change the variance of their portfolio?
Minimum Variance Frontier. A portfolio is said to :
. . cr ] . Mathematically,
be efficient if it has the least risk for a given level of Risk of stock ABC = Change in variance of well-diversified portfolio
return, or the most return for a given level of risk. when one share of ABC is added to this portfolio

. . .. Risk of stock ABC = (D V) / (D wyupc)
Rational investors (that is, investors that attempt to (d V. / dwage )= 2* Covariance ( Stock ABC, Market)

maximize their returns and minimize their risk) Beta is a standardized measure of covariance.

attempt to hold efficient pOI‘thliOS. bape = [ Covariance ( Stock ABC, Market) | / [ Variance of Market]
Beta of portfolio = (Weight on A)* (Beta of A) + (Weight on B)* (Beta of B)
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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.

o R 2 - -
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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. Arecent study on exporting firms classified the drivers as internal and external (Navarro-Garcia, 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.

o~
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Economic Diversification

Drivers and their impacts on economic diversification

Determinant

Impact on economic/export diversification

Economic reforms:
Trade liberalization and access to finance

Economic determinants:

Income (gross domestic product (GDP) per capita)
and productivity

Macroeconomic variables:

Real exchange rate, inflation, terms of trade and
preferential market access

Net inflows of foreign direct investment (as
percentage of GDP)

Investment as a share of GDP

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

Infrastructure

Non-economic determinants:

Volume of products, number of products and
volume of trading market

Remoteness (distance between trading markets)

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

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

Positive

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

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

Positive

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, Carrére C and
Strauss-Kahn V. 2011. Trade diversification: drivers and impacts. In: M Jansen, R Peters and M Salazar-Xirinachs (eds.). Trade and Employment: From Myths to Facts. International Labour Office and

European Commission.

.
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Business Diversification : Definition

The Ansoff Matrix

o -
- B

(2) Gort (1962) p— NP
Heterogeneity in product range produced by the enterprise

Definition and Concept - Still Changing

New Markets

(1) Ansoff (1965)
Market Activity - Penetrate into new market
with new product

Existing Markets

(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

7 RN ® . .
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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)

R 2 - -
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Business Diversification : Type of Strategies

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 information-
asymmetry-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.

o~
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Business Diversification : Type of Strategies

Types of diversification strategies

A

Related Both operational
High constrained and corporate
diversification relatedness
EREREENE,. Do e iy
relatedness
Unrelated Related linked
Low

diversification diversification

\

Low High

Corporate

relatedness
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

Firm performance

Dominant business Related constrained Unrelated business

Level of diversification

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)

6 i [E T Korea Institute for Industrial
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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. :

Related diversification o
yields the best results if
accounting measures are
used to assess firm
performance.

* Industry profitability plays
a major role.

Unrelated diversification
yields the best results if
market measures are used
to assess firm
performance.

Predominant findings in *
developed economies

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 institutions are o
inefficient, greater
diversification can be
beneficial.

Predominant findings in .
emerging economies

Related diversifiers that
are able to create
structures through which
strategically important
resources can be
transferred, will be
successful.

As emerging markets
mature, diversified firms
must learn not only to
acquire, but also to share
intangible resources and
capabilities across other
firms within the same
business group.

Perspectives | External | atemal | Finmcil _|

As systematic risk is not
diversifiable,
diversification is not
beneficial.

A diversified firm can
benefit from internal
capital markets.
Diversification decisions
may be motivated by
managers seeking personal
gains.

Un- or underdeveloped
capital markets lead to the
development of
diversified, hierarchical
firms.

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.

ibo UNITED NATIONS
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Geographic Diversification

Performance

Geographic Diversification and Firm Performance Combining Product and Geographic Diversification
A Product Scope
Related Unrelated
(Cell 1) (Cell 2)
Extensive Multinational Far-flung
replicator conglomerate
Geographic
Scope
(Cell 3) (Cell 4)
: : 3= Limited Anchored Classic
Limited Intermediate Extensive replicator conglomerate
Level of 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.

PP =N s - -
= \0 UNITED NATIONS 6[ET Korea Institute for Industrial
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A Comprehensive Model of Diversification (Examples)

PropucT-RELATED DIVERSIFICATION | PRODUCT-UNRELATED DIVERSIFICATION
Synergy Operational synergy Financial synergy
Economies Economies of scale Economies of scope
Control emphasis Strategic (behavior) control Financial (output] control
Organizati . - Industry-based considerations Resource-based considerations
rganizational structure | Centralization Decenfralization
Organizational culture Cooperative Compefitive « Industry growth opportunities » Value (risk reduction and core
. . R - . . _— « Interfirm rivalry competencies)
Information processing Intensive, rich communication Less intensive communication ., )
* Entry barriers * Rarity
« Power of suppliers and buyers » Imitability
« Threat of substitutes « Organization (different for
. . . * Possible conglomeration related or unrelated diversifiers)
Institution-Based Considerations

FONMallASHitULIONS) InTormall NSHUHoNS!
Diversification
Promote . . ;
product unrelated diversification Nor;qatlvg Pregsur:!s DI 0,':' i3 St
M . iversification “bandwagon .
by banning intraindustry mergers Product/Geographic

Enable or constrain geographic Internalized, cognitive beliefs guide
diversification managerial action
by loosening or tightening FDI policies (e.g., empire building)
Institution-based considerations
INDUSTRY-BASED ISSUES RESOURCE-BASED ISSUES INSTITUTION-BASED ISSUES * Formal institutions constrain or
- - - - o enable diversification
Synergistic motives 1 Enhance and consolidate | ¥ Leverage superior I Respond to formal institutional L
. s . - » Lack of formal institutions
market power managerial capabilities constraints and fransifions .
] promotes conglomeration
1 Overcome entry barriers I Access to complementary 1 Take advantage of market + Informal norms and cognitions
I Reduce risk resources opening and globalization (managerial motives)
1 Scope economies I learning and developing
new skills
Hubris motives I Managers’ overconfidence | I Herd behavior—following norms
in their capabiliies and chasing fads of M&As
Managerial motives I Selfinterested actfions such as
empire-building guided by
informal norms and cognitions

L]
UNITED NATIONS GIE T Korea Institute for Industrial
INDUSTRIAL DEVELOPMENT ORGANIZATION _17- Economics & Trade




Diversification vs Economic Growth
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Economic diversification (Theil index) and growth

170 countries for which data are
available

164 countries, all except six GCC
countries

Product quality (IMF index) and economic growth

174 countries for which data are
available

168 countries, all except six GCC
countries

.
*ie y=-0.448x +10.798 y=-0.5688x +11.128 & | y=4.5488x+5.4897 5 | v=5.2705x+4.8122
R?=0.1853 R®=0.3021 R?=0.2682 R?=0.3751
s
S s - . N N o B . 5 N i N 0 02 0.4 0.6 0.8 1 12 02 0.4 0.6 0.8 1 12

Note: Log of per capita GNI on vertical axes; Theil index of diversification on horizontal axes.

Export diversification (Finger-Kreinin index) and economic growth

181 countries for which data are
available

175 countries, all except six GCC
countries

Note: Log of per capita GNI on vertical axes; Product Quality Index on horizontal axes.

Export dispersion (Herfindahl index) and economic growth

180 countries for which data are
available

174 countries, all except six GCC
countries

: LAY , 1 ,
5 7
. % * y=0.0427x +7.768 . y=0.0463x +7.5729 ) y = 0.0181x + 8.0109 . oo y0.0227x+7.631
R? = 0.2667 R2=03346 s R? = 0.0041 R2-10.1526
5 5
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 0 20 a0 &0 80 100 20 a0 60 80 100

Note: Log of per capita GNI on vertical axes; export diversification index on horizontal axes. Note: Log of per capita GNI on vertical axes; export dispersion index on horizontal axes.

121 countries for which data are 116 countries, all except five GCC

Economic complexity available countries
(Hausmann index) and -
economic growth : .

v =0.0282x +8.0558
. R?=0.5565

0 20 40 60 80 100

Note: Log of per capita GNI on vertical axes; economic complexity on horizontal axes,

120

20

y=0.0288x + 7.9467
R?=0.6523

0 60 80 100 120

computed as 100*(1 — rank/124) where 124 is the number of countries included.

UNITED NATIONS
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Diversification (Example for countries)

The Evolution of the Scope of the Firm in the
United States: 1950-1970 and 1970-1990

Marginal bureaucratic
costs (MBC)

Marginal bureaucratic costs
(MBCUS|990)

Marginal bureaucratic costs
(MBCUS|950 and |q','0)

Costs/benefits

N Marginal economic henefits
(MEBUSm','o)

Marginal economic benefits
(MEBUS| 950)

D1 D3 D2

Level of diversification

Costs/benefits

Marginal economic

benefits (MEB)
The Optimal Scope of the Firm: Developed
versus Emerging Economies at the Same Time

[
Marginal bureaucratic costs

(MBCDevelupe(IEcon)

Marginal bureaucratic costs
(MBCEmergi ngEcon)

D2 D1 D3 Pz
Level of diversification '

Costs/benefits
l'l'!\

Marginal economic benefits
(MEBEmergingEcon)
Marginal economic henefits
(MEBDevelopedEcon)
Source: Adapted from G. Jones & C. Hill, 1988, Transaction cost analysis of strategy-structure choices
(p. 166), Strategic Management Journal, 9: 159-172. D D3 Dz >

Level of diversification

6 i [E T Korea Institute for Industrial

X% UNITED NATIONS s
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Diversification (Example for Business)

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

Consolidation

(equal mergers) to take advantage of the M&A chaos.
M . . .
e Airbus increased market share during
all M&As) T —— the Boeing/McDonnell Douglas merger
{only one . .
firm survives) Dell invaded the printer market when
Cross border HP was distracted in its merger with
5
Acquisition Com paqg
of a foreign
affiliate
Acquisitions
L (97% of {
all M&As)
Acqmsmon Acquisition
of a private
Iocal ﬁrm local firm
Privatization
(acquisition of a
public enterprise)
'&Jf . D;? HNNALES[JTIQJ\AATngrE\J&ELOP!\ AENT ORGANIZATION <§‘ET Eg;zzlmn?:shgl'?i'l‘f:;;ndu“ﬁal
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Diversification (Example for Business)

Stakeholders’ Concerns During Mergers and Acquisitions

Will synergy Optimistic view Will efficiency &
Investors benefits be of return on short-term
downscaled? investment? revenues fall?

) e, Internal conflicts: .
Synergies difficult i Unrealistic
} fractious management i
to attain euphoria

groups, key staff leave

Top management

Expected to do
MEA + day jobs
at the same time

Concern over
job security

Overwhelmed by

Middle management
scale and scope

When do Who is settin
] What should I . .
Front-line employees lay-offs my priorities
tell my customers? } .
hegin? and objectives?
Service quality No one is listening
Customers So what? dips, relationship to me. Do |
suffers still matter?
c(ﬁ GBS numoanons IET Korea institutefor Industra

DUSTRIAL DEVELOPMENT ORGANIZATION 21




Diversification in the Era of Convergence
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Arthur D. Little “Diversification
Investment Model” framework

Mature or
Emerging?

Mature
Technologies /
Businesses

Emerging
Technologies/
Businesses

Harvest
Expand organically by leveraging
own capabilities

Invent
Invest in developing own innovation

through incubators or R&D

Key dimensions of the four investment models

= = Critically important in
Era of Convergence

Fe=== ===

Acquire
Expand inorganically by targeting
established companies

Scout
Expand inorganically by acquiring
innovators

Source: Arthur D. Little analysis

Make: Invest in own company

Buy: Invest in third party

Global number of unique CVC investors

Make or

Buy?

Dimension

1. Sectors to

e

IDEpere‘Tl on
jcompetencies that wil
1be monetized

endency for 'H'gh-techology
Jacquisitions to be jsectors, focus on
Iwithin or adjacent to  Iconvergence and

:H gh-technology
jsectors within core
1business area

FrEREC 1 Imother company's ldisruptive potential to |
: :bus ness jeore business :
ICan vary significantly, ITypically within core  1Broad span from being IWithin core business
2. Distance depending on the business area or closely close to or extremely area
from Core jcapability/asset that is jrelated areas jfar from the core
Business

Imonetized
1

| lbusiness
1 1

3. Geographical

Focus o
o,

ITypically local (focus on IBoth local and

existing geographies)

IGlobal focus on

Typically local focus (in
Irelevant innovation

coordination with global
lwubs (e.g., Silicon jresearch institutes &
1Valley) Juniversities)

1 1

:iﬂ‘te‘ratiora focus

4. Investment
Size

$

IModerate equity or
Ishareholder debt
Imject'ons, sustained
Jover time

1

1
1
1
IMajor acquisitions at
Ii'ﬁrement, discrete

I1Small acquisitions at ~ IHigh and sustained

'frequem_ discrete IreD spending on a

I"ﬂe'vals Iprogram-by—progran‘
1 |basis

5. Investment

>e

ILater stage, typically
launching a business
line in a commercially

IEarly-stage venture Wery early, “idea” stage

1
1
1 1 1
1
: :capital (Seed to Series l(pre-Seed stage to

250

200 191 188
177 176
164 71 e
157
150 o

100 o5

Q112 Q212 Q312 Q4'12 Q113 Q213 Q313 Q413 Q114 Q214 Q314 Q414 Q115 Q215 Q315 Q415 QI'l6 Q216

m Unigue CVC Investors

Source : ADL (2017) Diversification in the Era of Convergence

Stage 1 . 1 IB) Iprototype]
jproven business model | 1 1
1 1 1 1
I ISteered by a centralizedlSteered by a centralizedlindependent CVC ISteered by a centralized
. r—— linvestment committee linvestment committee linvestment entity (with linvestment committee
Bl 1112 :and executed by Iemd executed by a Isubstartial autonomy Iand executed by an

ST jrelevant operational

Ibusiness units
.

jcentralized M&A unit at
Ithe HQ level

jover investment
Idecisions)
"

|R&D department
1

:%elative y low risk; risk
lis mitigated by existing lon familiarity of

:Mode'ate risk, depends:H'gh risk due to

\Very high risk that R&D

luncertainty of emerginglprojects will not yield

7. Degree
of Risk A :competercy in field of :bus nesses to be :tecwno ogies :targlblefmeaﬁ ngful
Imvestn'em Iacqu‘ed 1 Iberef\ts
iH\gh FTEs needed to iMode'ate FTEs needed ;LDW FTEs but with the iMode'a‘te FTEs,
8.FTEs lidentify opportunities  Igiven intensity of due  Ihighly specialized skills Irequires excellent
(Effort III | 'and manage new Idiligence and valuation Ineeded for venture-  ltechnical expertise and
Required) = Lactivities I<nowledge leadership

:bus'ﬂessea aunched

:capital investments

9. Time to
Realize

i i
1 1
® :Leas than 3 years :1—5 years
Returns 1 1

More than 10 years

UNITED NATIONS
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41R and Diversification

Reconfigurable Sustainable

Mass Lean Mass
Manufacturing Manufacturing

Production Manufacturing Customization
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£
3
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Manufacturing Craft A\~
Production | Personalized
e .| Manufacturing PRODUCT ARCHITECTURE
Vari Unified Modular Open-Architecture s
ariety Architecture Architecture Products Criteria
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- itk iy s Dedicated
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3IR Globalization Lines
Steady [0
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Demand 1958 Mass Prod. (J\S‘/odz’}ss
22 4IR Flexible
cNC 1980 Mass Manufacturing
Systems
o Technology P Individualization 4
oving
Assembly Optimal
pdeUCt Line Manufacturing
System

Volume
per
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Reconfigurable
Manufacturing
Systems

7 Electricity,
L Taylor System

8% 1IR  Market

Craftsmanship

Product Variety

ML (Production based on Machine Learning)

Heaterogeneous
Customer Needs Progucts 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

Digital Transformation

Infra (IT) Tech-Ind (OT)

Industry 4.0

Manufacturing Innovation

Lower H Higher

Engineering
Service

ce

——
* btw Tech-Indus. .
Enabler Adopter Smart Manufacturing

Decreasze in Working Decrease in Value
Age Population Added

Increase of Global

Global Trade Regulation Competition

Expansion of

Low f"t.h Rate/ Global New Mormal Environmental/Energy Intemational
geing Effect Specialisation

puaJjebay
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4R and Convergence

3 4IR
Vs

INDUSTRIE 4.0 Industry4.0

Products with high added Medium or low added value, High added value M U-fvs ) Manufacturing Service Energy
value and high margins low margins products, high margins ;111 acti €
nnovation AN
CAPEX intensive Labor intensive production Flexible production vs
preduction Amortized or obsolete High ROCE Smart direction y S'f'”zt"‘ )
High level of automation/ means of production Manufacturing Ma"‘,"fa""“ anufacturing
modern machine parc s
Vs Innovation Founda- Smart Factory
Smart Factory tien
PROFITABILITY
(EBIT/added value)
A

. Enabler : IT(information Tech) Adopter : OT(Operational Tech))

% Integrative Design & Simulation Overall Equip. Effect /Oper. Time

H ) ) ) Sustainable Production Process & Energy Optimisation

" |50 RDCE curve Evolution of countries' return on capital employed

(manufacturing, mining & utilities sectors; 2000 to 2014)

PROFITABILITY
(EBIT/added value)

% (e.g.15%)
5 t WHAT? HOW? WHO?

35% | South Korea

. s Aim for lower labor sensitivity, Germany
- LD United improve competitiveness, create Japan
" Brazil @ States . entry barriers United States
¥ China
Spain Semary Produce personalized products France
: at mass production cost Japan
o - 30% United States
o] 000 [T N e Develop technologies and standards, Germany
create export solutions China
South Korea
0% B TP N et A S A RS e R R KR S AN S S A SRR A AR
Ital
. ’ Build flexible production lines to balance Germany
wl 0000 o N TR demand volatility, decrease capital Japan
.Japan .;,;,W """"" 10% cost of geographical expansion China
South Korea
o L LT P PP P T P PP PP PP P
5 1 5
i & = = ‘ » ASSETTURND\;;R Create platform to enable ecosystems, France
{dded vassicapic amvployed) accelerate innovation via incubators and China
Tea, ’ o clusters United States
. ..
e, CET P Reduce convenience at work, make work more France
meaningful for life Germany
Japan
ASSE T TU RNOV ER Reduce use of natural resources, France
improve image of industry Japan
(added value or sales/capital employed)
s - -
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Economic Diversification : Key Indicators

Economic Concentration and Diversification in the
GCC, G7, and Transformation Economies, 2005

Real GDP Growth, Historical Volatility, and Risk-Adjusted Performance in the
GCC, G7, and Transformation Economies, 1974-2005

Economic Concentration

Economic Diversification

(Percentage of Real 2005 GDP) (Diversification Quotient) (% Growth) (% Volatility) (Reward-to-Volatility Value)
16% Canada 6.25

16% Japan 6.12 2.2%
[ 16% o7 g7 | Singapore 3.7% -
a7 17% UK. 5.06 Transformation South Korea 3.8% o
Economies 18% u.s. 5.55 Economies T;::; %
19% France 5.37 w
20% Italy 5.01 o T
23% Germany @ =
¥ @ 3
a 5]
15% Norway 5 3
16% South Korea 5 §
. 16% Ireland g 1.44 @
E 19% Transformation I 1.30 i
19% Hong Kong o 119 y
19% Singapore* ‘g 1.16 "
9 e 110 2
14% |:f Dubal g 0.99 2
1ox IR sorvan : o8 g
1o [ UAE 0.77 3
e = e 565
Economies | 207 NN sce 059 v

= I < 051

so I <ot

Abu Dhabi

so% Qatar

Average GDP Discrete Growth Premium

Discrete Growth Volatility

Sharpe Ratio

| I:l Abu Dhabi and Dubai show the disparity of levels of diversification within a single country

GDP Growth Volatility vs. Concentration
Iin the GCC, G7, and Transformation Economies

GDP Reward-to-Volatility Ratio vs. Quotient
In the GCC, G7, and Transformation Economies

_ Incraasing w=0 0 . Increasing Risk-Adjusted - - 0327 **
012~ Growth Volatility ! CQE_?E 534(:0'_3113 3.0 performance ! D'2§fi :;lcr;llaﬂ
Relationship between Economic
H i H H 0.10 2.5 — @ Transformation
Diversification and Economic g 010 e — 7
. . [ ] {4 -
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™~ 008 > § 20— o T
- Oman -7 E Singapore @ DFranoLrEEnd Nsm:’ -
‘=ar=. L ] _- - QH.IH = US. ® _ :S:DL.RhﬁD'E‘a
£ 0.06 acc K54 ~ - = 15— Hong Kong - — Canada
E Bahrain ] § “JGemany . ~ @ lapan@ WK
= ®  @HongKong -~ S ®Qatar 8 - 7 o haly
g 0.04 —| Singapore .. < 210 - e —
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Japan ) ' Concentration @ Diversification
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Source Booz&Co (2008) Economic Diversification

Concentration Ratio, 2005

Diversification Quotient, 2005
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Export Diversification : Korea

© Sanghoon KIM

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.

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.

Share of Exports to the Highest Trading Partners

100
a0
80
70
60

% 50
10
30
20
10

0

1960 1965 1970 1975 1980 1985 1990

Year

1995 2000 2005 2010 2015

—4—US+Japan —@—Top 3 Top 10

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

70

60
50 +

40

%
30
20 1

10

MTI Classification
0

1975 1980 1985 1990 1995

Year

2000 2005 2010 2015

——=Top 3 —E=Top10
Source: Korea International Trade Association, various years
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Export Diversification : Korea

. Total Export Source: Kim, D (2012), Export Diversification
GDP of Korea (Nominal) P Do ), Exp fi
600
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Business Diversification : Market Diversification

Business Groups(Chaebol) as a Percentage of the National
Economy (2010)

(Unit: %)
Sales Workiorce
Rank . i i . . i .
All industries | Manufacturing Services All industries Manufacturing Services
op 5 1.3 19,0 7.3 29 84 1.6
Top 10 188 361 99 47 13.7 25
Top 30 26.1 455 16.1 6.7 16.2 4
Top 55 29.1 499 184 80 187 55

s groups out of all businesses with at least one employee,

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.

Manufacturing Share of Top Thirty Business Groups (1977~2011)

50

45

40

35 +

30

25

$5]

10

(Unit: %)
1977 1982 1988 1994 1999 2004 2009
— Top 10 Top 30

Korean economy underwent a change that was unprecedented in its severity. Because of a seven-
year 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: %)

Beverages

Cigarettes

Textiles

Clothing, Accessories, Furs

Leather, Bag, Shoes

Wood, Timber
Pulp, Paper, Paper Products

Printing, Recording Medium Reproduction
Coke, Coal, Petroleurn Refining Products
Chemicals, Chemical Products |

Medical Substances, Pharmaceuticals
Rubber, Plastic Goods
Non-Metal Mining Products —

Primary Metals” |
Processed Metals
Blectronic Parts, Connputers, Viden, Sound, Communications Equipnents.

Food Products T . I l ‘ | ' |

Medical, Precision, Optical Devices, Timepieces
Electronic Equipment Manufacturing -—

Other Machines, Equipment |

Cars, Trailers”

Other Transpartation Equipments

Furniture ‘

Other Products

0 10 20 30 40 50 &0
mTop 10mTop 30 Overall

Share of Business Groups in General Industries, Services Sector
(Unit: %)

Flectricity, Gas, Steam, Watenverks
Sewage. Wastewater Treatment, Recyding, EnvironmentRestoration

Construction

Wholesale, Retail Sales

Transportation
Accormnmodations, Restaurants.

Publishing, Video, Broadcasting, Information Services

Finance, Insurance

RealEstate. Rental

Spedalist, Scientific, Tednological Servies

Facilty Administration, Project Support Services

Fublic Administiation, Deferse, Sodal Insurance Administration
EducationServices

Public Heakh, Social Services

A, Sports, Leisure Services

Association Groups, Repairs, Other Personal Services
80
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Business Diversification : Market Diversification

Market Position for Business Groups: Percentage for Participating Business groups have ventured into various
Industry Types (2010) (Unit: %) industries, in many cases establishing a
monopoly or oligopoly there. For industries
Business group market position 19 2™ or 3 Other Total where large business groups were
i No. of industries 237 317 447 100.0 represer}ted among the top three ra_mking
B - Sales 485 311 20.3 1000 companies, the average concentration rate
No, of industries 242 201 55.7 100.0 for those three companies (CR3) was 51.8
Manutacturing Shioments 696 175 130 1000 percent compared to 43.7 percent for
| No. of inductries 236 386 379 1000 industries where they were not represented.
Services - — — - In other words, market concentration was
Sales 39.3 37.0 23.6 100.0

higher in industries where large business

. . e groups held more of a monopoly or
Business Group Diversification (2010)

oligopoly.
Avg. no. of Avg. no. of Avg. main industry Business groups were present in 626 of the
participating industries participating areas specialization” 1,131 total industries in Korea for 2010
(all industries) (mining and manufacturing) (%) (including all subdivisions), or 55.3 percent.
1¥~5" 88.0 59.3 66.0 In numerical terms, a business group
6"~10" 80.0 87.8 56.6 affiliate held the top market share in 23.7
11"~ 15" 78.4 210 485 percent of all industries. These industries,
16N~ 20" 0.6 1.0 587 however, accounted for fully 48.5 percent of
515mo5" 49.2 3.4 66.8 all industry sales. Put differently, the
26" ~30" 312 100 612 industries where business groups held the
31555 20.9 161 622 top market share tended to be relatively

large in scale — a phenomenon that was

Note: 1) Indicates share of main indusiry (subcategory) out of all business group sales. . . . .
B ' o e 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, ]., (2014) KDI Policy Forum Vol. 262 November
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Business Diversification : Market Diversification

Annual Average Herfindahl Indices for Korean Manufacturing Korean Standard Industrial Classification (Revision 9) for Manufacturing
Industries from 1999 to 2015 -
1.2
- 10 Food products
1.0 11 Beverages
12 Tobacco products
0.8 13 Textiles, except apparel
0.6 14 Wearing apparel, clothing accessories and fur articles
. 15 Tanning and dressing of leather, manufacture of luggage and footwear
0.4 16 Wood and products of wood and cork, except furniture
17 Pulp, paper and paper products
0.2 |
II | |I | | I | 18 Printing and reproduction of recorded media
0.0 II Il L] I I I |I = Il II II l. II II I' I] I; I i Il 19 Coke, hard-coal and lignite fuel briquettes and refined petroleum products

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 20 Chemicals and chemical products, except pharmaceuticals and medicinal chemicals

21 Pharmaceuticals, medical chemicals and botanical products

mHI Country mHI Product

22 Rubber and plastic products

Annual Average RCA (revealed comparative advantage) Indices 23 | Other non-metallc mineral products
. . Basic metal products

for Korean Manufacturing Industries from 1999 to 2015 “ o prodes
25 Fabricated metal products, except machinery and equipment

3.0 Electronic components, computer, radio, television and communication
26 equipment and apparatuses

25 27 Medical, precision and optical instruments, watches and clocks
28 Electrical equipment

29 Other machinery and equipment

30 Motor vehicles, trailers and semi-trailers

31 Other transport equipment

2.0
1.5
1.0 32 Furniture
33 Other manufacturing
0.5
oo 1 ® I I I - i I
021 )

10 11 12 13 14 1516 17 18 19 2
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Source : Lee, J., and Yu, B-K,, (2018), BOK Working Paper, No 2018-25
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Business Diversification : Samsung

I Fresh fields

Samsung’s new business areas

Targets for 2020
Investment, Sales,
Sector $bn Ownership $bn  Jobs Status
Solarpanels 5.1  100%SamsungSDI @ ... 8.5 10,000  Production beganinJanuary
LED lighting 7.3 50% Samsung Electronics, 15.2 17,000  Already selling in South Korea

50% Samsung Electro-Mechanics

E-vehicle batteries 4.6 50% Samsung SDI, 50% Bosch 8.7 17,600 Initial operations began in

............................................................................................................. November2010 ..ovcvioreee.
Biotech drugs 1.8 40% Samsung Electronics, 1.5 1,000 Factory to begin in 2013;

40% Samsung Everland, developing biosimilars

10% Samsung C&T, 10% Quintiles now for patents expiring in 2016
Medical devices 1.0 100% Samsung Electronics 8.5 10,300  Blood-testing unit available,

X-ray machine ready in 1-2 years,
acquired ultrasound maker

Sources: Samsung; The Economist

I unit: revenues in billion euros (Frent, 2017&1 p. 25)
CGircular chaebol
Corporate structure of Samsung Group, simplified version, September 2014 Country | Revenues Main medtech activities
‘ 1 Medtronic I I 26.06 Wide range of therapeutic devices
3 1 [re—
Philips* — 2452 Imaging devices and healthcare IT
{,5_}:.;_." .
= ,,,df,’;':;ies. ‘ ' J& Medical Devices BE= 22.70 Wide range of therapeutic devices
Abbott . = 18.84 Diagnostics and cardiovascular devices
Laboratories ==
/ GE Healthcare L= 16.54 Imaging devices, life sciences and healthcare IT
"/ Slemer]s | 13.54 Imaging devices, life sciences and healthcare IT
\ Healthineers
S BectonDickinson = 1128 Surgical devices
Samsung 1 / —
Card Roche Diagnostics H 10.52 In vitro diagnostics and diabetes care
Samsung
= =
! Stryker - 10.23 Orthopaedics, surgery supplies, neurology
2 Boston Scientific = 7.58 Cardiovascular, medical surgery instruments

Source: (LSA @ Untisted 0.0 *Formerly Samsung Everland . / . . . .
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)

V';/g:s Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 ('(Z)L/%) (.gfff\;)
1 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%
Total 77,756 80,271 84,967 111,822 115,879 132,129 144,242 156,057 157,438 100.0% 9.2%
Number of Rank No. of_ No. of firms No. of Pe_ltents % (patents withir_1 30 Average no. _of US_P'_I’O
USPTO (15) Country Patents in within in 30 t_)y _the firms firms/total no. in patent per firm within
USPTO within rank 30 USPTO) rank 30
patents for
Ieading 1 u.S. 140,969 12 26,757 19.0% 1.6%
Companies 2 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%
Ol=e =3 TH 157,438 30 155,119 98.5% 3.3%
CHSIET forea iyt o ncstril
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Korean Strategy for Economic Growth

NPLs < A
Innovation Technological === Import of Technology
Capability Catching-Up &
\ Absorptive
Capacity Exports Earnings + Learning
R&D Investment,University Industry Initial Competition at bottom end
and Research Institutes of many markets

An Economy of Scope arosed in the form of the capability to diversify

Corporate Diversification (Related & mostly Unrelated)

Government As Rent creationThrough ¢
Entrepreneur Financial System

5 .
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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

Source of Productivity (Staged)

A
100 r Profit/Total Asset

80 | ._’_/.\"-.—.——. Trad.

6.0

Wl -

Tech
2.0

0.0

-2 -1 6 1 2 3

250 Value Added/Total Asset

23.0

21.0 | ./’\.__—o\\
Trad.
17.0 | y
High Value Added Via Optimization

Scale Economy ﬁ Specialization 15.0 ' e s .
Customization 2 -1 0 1 2 3

Tech-Based companies
produce more profits and values

<70s & 80s>
Capital-based Growth:

Increase of Labor Force e

(Infrastructure & Urbanization) (Resource Mobilization &
Allocation)

<60s>
Element-based Growth:
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SME Promotion Strategies in Korea

Paradigm shift to new normal, GVC, inclusive
growth, and the forth industrial revolution Future

Shared growth and |
2010°s
globalization of SMEs

Knowledge-based 000" S|

innovation
Techunology ,
s " 90°s
innovation

Investment 70~80’s
induction

Factor 056025

investment

Supported by cheap labor

_ ° . .
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Status of SMEs in Korea

SMEs are the main source of jobs in the business sector There are large differences in the SME contribution
to employment and value added across countries,
Percentage of all persons employed, total business economy, particularly in manufacturing

2014 or latest available year
Percentage of total employment and total value added

_ ) L el R in manufacturing, total SME (1-249 employed persons),

10 R EEEEEEEEEOEEEEERENEE Y EIEYE 2014 or latest available year
90_% | ggﬁéggggggggggh g?g%gé Employment share, %
80 |5 £ : PEEGEEEEEEEEBE EESEd
g EEfEEEEiEEE e BEEZES 10y
0 1§ g EEleeeEas 2 ) iiEiid
: g i g fE |
% % I I g F 'g I 80 L e
| II IIIIII I g KOR P‘.E?.WA
it | : |
I I I I I I o 1SR ‘cu{;@ H" f
80 | IR B oLy
I I .Lakw D"é.‘s&"“fﬁsn ‘:ﬁw
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40 + .
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20
Source: OECD (2017), Entrepreneurship at a Glance 2017, 10 |
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Value added share, %
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Status of SMEs in Korea

20000000 © . - 100
@ No. of Enterprises : 99.9%

18,000,000 - - 90

16,000,000 | M | 2o @ Employment: 87.9%

14,000,000 - - 70 ® Export: 37.5%

12,000,000 - - 60 359

52.1 328
10,000,000 - - 50 II II
12

: 13 '16

8,000,000 | L 40
6,000,000 - - 30 X N
®» Employment by Business Size
LE & HPE (12%) Micro—Enterprises
4,000,000 - r 20 1.94 million (38%) 6.05 million
2,000,000 | L 10
Small-sized
BT
Medium~-sized Enferprises b) 3.96
0 - -0 (25%) 4.01 million milion
'00 ‘01 '02 '03 ‘04 '05 '06 '07 '08 '09 '10 11 12 13 14
mmm Total (A) No. of Firms mm SMEs (B) No. of Firms
m Total (A) No. of Employees SMEs (B) No. of Employees #® Added Value by Business Size
—#—Ratio (B/A) No. of Firms —&— Ratio (B/A) No. of Employees

SME (51.2%)

LE & HPE (48.8%)
http://www.mss.go.kr/ (2017)
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Status of SMEs in Korea

100.0%
—
BO.O%
60.0%
40.0%
20.0%
4,000,000 0.0%
Share of exporters among SMEs (2016)
(Unit: %)
Korea -20.0%
3,000,000
us
40.0%
2,000,000 Germany
Canada
1,000,000 I Source:KITA
o - —_ _I | m _J J J J —lll J
Sewer/Waste
Treatment, Raw Publishing, Video, . Business Facility
. . . . 5 lized, Art, Sports & Ri & Oth
Agriculture, For Electricity, Gas, | Materiol Wholesale & Accommodation |Broadcastingand | Finance & Real Estate & peciatze Management & Health & Social shorts epair s et
! Mining Manufacturing , Construction Transportation Science & EducationService Leisure-related Individual
estry & Fishery Steam & Water | Reproduction & Retail & Restaurants Information Insurance Rental . .| Business Support Welfare )
Technical Service N Service Services
Environmental Service Service
Restoration
A B C D E F G H I 1 K L M N P Q R s
= Total (A) No. of Firms. 1,144 1,998 393,361 607 7,124 128,018 986,370 375,483 701,262 36,628 10,897 11,529 97,607 47,753 149,274 100,703 96,608 300,680
— SMEs (B) No. of Firms 1,144 1,997 392,665 594 7,09 127,794 968,662 375,381 701,181 36,506 10,777 11,395 87,391 47,188 149,194 100,680 96,566 300,532
m— Total (A) No. of Emplyees. 11,940 14,331 3,018,150 12,520 71,050 1,003,634 2,935,726 984,789 2,055,340 450,612 183,149 185,278 765,794 932,803 502,751 730,544 273,101 681,435
SMEs (B} No. of Emplyees 11,940 13,538 3,185,560 8,868 66,892 930,813 2,833,469 914,971 2,021,946 362,444 110,129 108,727 557,169 593,499 489,119 721,686 253,823 656,650
—#=— Ratio (B/A) No. of Firms 100.0% 99.9% 99.8% 97.9% 99.6% 99.8% 98.2% 100.0% 100.0% 99.7% 98.9% 98.8% B9.5% 98.8% 99.9% 100.0% 100.0% 100.0%
—&— Ratio (B/A) No. of Emplyees 100.0% 94.5% 81.3% 70.8% 94.1% 85.1% 96.5% 92.9%% 98.4% B80.4% 60.1% 58.7% 72.8% 63.6% 97.3% 98.8% 92.9% 96.4%
SME Ratio by industry No. of Firms 0.0% 0.1% 11.1% 0.0% 0.2% 3.6% 27.8% 10.6% 19.8% 1.0% 0.3% 0.3% 28% 13% 4.2% 2.8% 2.7% 8.5%
SME Ratio by industry No. of Emplyees 0.1% 0.1% 245% 0.1% 0.4% 69% 18.4% 6.2% 12.9% 28% 1.1% 1.2% 48% 5.8% 3.1% 4.6% 17% 43%

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!!

@ i [E T Korea Institute for Industrial
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Diversified Measurement and Support

21 Acts (2017)

| Constitution of R.O.K. |

Framework Act on SMEs

SMEs promotion Act

Acton faciitation for
purchase of SME-
manufactured products
and Support for
Development of their
Market

Special act on support
for human resources of
small and medium
enferprises

Special act on the
development of
fraditional marketplaces
and shopping districts

SMEs Cooperative Act

Acton the promotion of
technology innovation of
small and medium
enferprises

Acton Special Measures
for the Promotion of
Venture Business

Special act on the
promotion of business
conversionin small and
medium enterprises

Support for small and
medium entferprise
establishment act

Acton special measures
for support fo small
entferprises and small
commercial and
industrial Businessmen

Acton Support for
Femail-owned Business

f

Acton the fostering of
sole-proprietor creative
businesses

Promotion of disabled
persons’ enterprises
activities act

orcement decree of The Iramework act on sV

Acton Special cases
concerning the
regulation of the special
economic zones for

specidlized Regional
Development

Industrial Bank of Korea
[ Act

Acton Regional Korea Credit Guarantee

Guarantee Fund Fund Act

Balanced Regional
Development and
Fosterage of Local SMEs

Legal Framework for
Diversification of SMEs

o~
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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 th?

further emphasis upon ‘“Technology Financing’ issues. LT e IO el

= Business Strategy + Technology Strategy

Business Strategy

Technology Strategy

1
1
i SME
+ Technology leader :’ Technology
or !
1

1
1
1
1
1
, Cost
1
1
1
1

. ot | Financing
Protection Differentiation Fast Technology follower !
& Competitiveness e R
Growth "
Traditional
\ / \ SME Financing )

SME Policy Direction in Korea

* Monetary Policy * Industrial Policy (National Strategy)
(Growth First Distribution Later) l * Focus on cultivating competitive firms
* Focus on SME access to financing ex) Firms with Technological Excellence

Mostly Bank Loan l & Innovation Capability
* Credit Guarantee is dominant « Differentiated evaluation is crucial

Dilemma between Efficiencies and Equal Opportunities

“Selection & Concentration” and “Even Allocation of Resources” — Initiation of KTRS
* Korean Venture System (Special measures to overcome “Even Allocation of Resources”

MR : . .
L‘]:\ﬁ? UNITED NATIONS IE T Korea Institute for Industrial
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Diversified Measurement and Support

1. Management Capacity
2. Technology

achnology B (Vl‘V]-O)
Business Organization Capacity
.| Technological Competence el ‘
- Technology
Marketability : T Business Grade
[—. Business Feasibility — ' (AAA-D)
Corporate -
Environment Factors
L~ Risk Level
(R1-R10)
l 1
life-cycle of
technology — il ——— I—
commercialization A
The KTRS was developed by the [ TRM ] [ Tech Valuation ] Tech Valuation

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.

R&D Planning

R&D evaluation

[ Certification ]

Consulting

KTRS and KTRS-based industry specific TRSs

| Feasibilty study

KTRS Start-up

- One person biz
- Innovative-knowledge based service evaluation
- Cultural Centents Evaluation

UNITED NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATION
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Diversified Measurement and Support

. PRO INNO EUROPE The SME loan guarantees are based on an SMEs technology and
fﬁ INNG \ . oy . .
> NETS (r I N N O business prospects as opposed to its financial assets. What makes it
unique compared to European systems is the very structured and
\v N E TS formalised Technology Appraisal system which it operates

o e o through a network of technology appraisal centres. (page 8)

South Korea SME 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
X course practical challenges which would need to be overcome.

* *
age 24

Xk (page 24)

Europe.an. (from “South Korea SME Innovation Support Schemes’, Final Report on IPF(Inno-Partnering
s 2 Commission Forum) Review visit to South Korea, EC, April 2012)

Everything that we do today is less valuable than KTRS... S

(from IPF Conference Report, Nov, 2012)

International Exchange Programmes @ June, 12, 2013

Japan JEC (2013.2, 2013.12)

Taiwan SMEG (2014.11)

Singapore SPRING(2015.4)

WIPO GREEN & UN : Philippines Manila Seminar (April 2015)

Vietnam KSP (2015.5)
-, 7
/@ JRABY UNITED NATIONS dfiET Korea Institute for Industrial
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Target Setting : SME Strategy Diversification and Positioning

Comprehensive Countermeasure for Enhancing SMEs’ Competitiveness

Start-Up e Growth Restructuring
(T) R&D, C&D Support
(H) Innovative Executive; High Profile
Technical Manpower
Innovative . (F)Investment expansion .« [T-ise
(M) Simplifyi
Start-up (T) Technology Assessment
Process (Mk) Procurement of Tech. Prodict ‘\‘T/
— s - =
(M (M) Management Consulting Couglon - (M) Workout '
Support fo (Mk) Efficiency of Public Procurenfient _—
self- Technology — SF) Cfedlt Bureau for SME — _1»/ (F) Collection
Commercialisa arketing
Supporting fon ) Logistics () MEA
F) (H) Manpower
Start-up (M) Expansion of
Finance e I SMEs’ Range
(F) Expansion of Regional Credit
Guarantee _—
- - — B —— . ——
Small
(Mk) Support for
Enterprise Conventional Trade Market
e —
(M) Management Consulting for Small Businesses —
—— I—

(T) Technology, (H) Human Resources, (Mk) Marketing, (F) Finance, (M) Business Infrastructure

2N |JNITED NATIONS
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Industry Diversification and Convergence Strategy

Transformation of the value chain due to the production and Manufacturing revolution: Correlation between future
issues and principle technologies

consumption

Production and
consumption revolution »

hyper-connected platform
’

Nudear Energy

_——
*
Global Governance Technology Space Exploration
e ogy
Production == :Consumption / GHG Reduction Technology .
Produc- Consum New Rerx /
tion ption .
Nation Security g
Reunification st
Big Data 3
s R
DO g ~—
o Wearable Device R
! A 1 _Manufacturing
trategies™  Revolution

Real-time interworking of value chain via <— @ Increased added value via a hyper-connected platform

g
o a hyper-connected platform
Fight aga

4
W Real-time feedback
2 ey
> <€——Real-time Real-time— F
g feedback feedback uture @ -
i<t \ / N Stem Cell
< Com E
The 2000s
* ital
(2] The 1970s-1980s Cybercrime
@ Economic Issues @ Sodal Issues
@ Political Issues @ Environmental Issues @) key technologies
Value chain
MIST (2017)
IE T Korea Institute for Industrial
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Technology & Industry Promotion in Korea
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Emerging Technologies / Industries by Korean Government
& Keyword 4IR : Smart, Servitization, Sustainable, Platform

Innovation Growth Engine

: MIST (Dec.2017)

Convergence
Service

Industry Base

Energy
Bio-Health

Big Data
Mext Gen. Communication
Al

Autonomous Vehicles
Drone

Customized Healthcare
Smart City
VR/AR

Intelligent Robot

Intelligent Semiconductor
Advanced Materials
Innovative Mew Drugs
MNew & Renewable Energy

New Industries MOTIE (Dec.2017)

Electric/Smart Car
loT Home Appliances

Semiconductor-Display

[ e e e e

The Present state and outlook of major
industries by sector

National Strategy

For Growth

Autonomous Vehicles
Smart City

ARNR

Light Materials

Al

Momentum for Fu

Private

e

Smart Car

Contents for MR
Wearables

Intelligent loT

Intelgt. Semiconductor

Gov. with Private

Unmanned Vehicle
Intelligent Robot
Big Data

Advanced Materials

: MOTIE (Aug.2016)

For Well-Being

Precision Medical Egs
Mew Drug

Carbon Resource
Fine Dust

=+ (2017.10)

ure Growth

: MISP (Mar. 2016)

Private with Gov.

Deep-Sea Plant
Wirtual Training
Wellness Care

Government

Smart Bio Production
Renewable Energy
Disaster Management
DC Elec. Distribution
CO2 Generation
Materials Processing

=

Automobile

é’c’*

Transportation

¥

Energy

Medical Care

]

Retail

L g

Knowledge service

¥

i
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
: Food
1

1

1

I

1

1

1

I

Resources

* The emergence of self~driving cars
* Production tailored for different needs

* The introduction of various
vehicle-based services

* Enhanced connectivity of transportation
and infrastructure

* The emergence of personalized
transportation service

* Evolve towards eco—friendly transportation

* Diversification of consumer choice
* Shift towards distributed network
* Increasing eco—friendliness

* Personalized treatment based on
personal big data

* Shift in the concept of treatment
based on genomics

« Integration of various distribution channels

« Wide-spread of 3D printing

« The development of marketing based on
big data and Al

* Human-friendly and eco—friendly
consumption

* The establishment and advancement of
knowledge-based system

* Various livelihood and
business services

* Globalization of food chain, diversified
consumption patterns

* The spread of precision farming and
plant factory

* The expansion of ICT's linkage to the distribution
of agricultural, livestock, and fishery products

* Promation of personalized food market

* Agile supply of resources for
personalized production

* Increased demand in rare metals for
high-tech industry

* Increased cooperation despite
conflict among nations

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

Qutlooks Status of Korea

* The development and application of

smart car technology

* Lack of cooperation between

enterprises and industries

* Preemptive construction of

intelligent transportation system

* The need for a future transportation

system investment strategy

* Vulnerable in large-scale

SW architecture

* Policy obstacles due to stakeholder conflict

* Weak interaction between researcher

and hospital/medical staff
/healthcare providers

* Exportation of medical information

system and service

* The development of the Internet and

mobile shopping

* The Spread of 020 omni-channel

consumption

* High reliance on foreign

core technology

* Competitive in the area of high capacity

distribution processing technology

* Strengthen international

competitiveness in the food sector

* The development and partial diffusion

of plant factory model

* Legal grounds, institutions, and

social consensus are required

* Policy focused on simply quantified goals

and technology roadmap

* Lack of broad consideration for

interested parties

% UNITED NATIONS
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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 :

Business Financial Inst.
Model (of Transaction)

Enterprise

Scale X Industry X Market X

3 s - -
L GGy unmeo namons @'E T Korea Institute for Industrial
CAREC Y52 INDUSTRIAL DEVELOPMENT ORGANIZATION -50- Economics & Trade
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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).

o R 2 - -
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Diversification Measurement
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characteristics of economic diversification measurement tools and indices

Underlining Theory

Basis of making judgment on diversification

Relationship between index and
diversification

Herfindahl-Hirschmann and
ogive indices

Entropy index (Shannon
entropy index)

Hachman index and location
guotient

National average index

Portfolio variance

Input—output matrix

Input—output model: a
unified framework

Industrial organization
theory (absolute
specialization indices)

Economic base theory
(export base theory)

Regional business cycle

theory

Portfolio theory

Economic development
theory

Portfolio theory

Location theory

Equal distribution of employment across sectors is the
highest benchmark of diversification (McLaughlin, 1930; Tress,
1938)

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

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))

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

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

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

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

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,
1985)

The lower the value, the more
diversified the economy

The higher the value, the more
diversified the economy

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

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

The lower the variance, the more
diversified the economy

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

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

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.

-53-
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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

o~
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Diversification Measurement

Diversification Measures Relatedness Measures

Measure Mathematical Form Empirical Relatedness Component Primary usage Source Measure Mathematical Form Empirica Relatedness Component Primary usage Source
Base Base
1. Herfindahl L. Patterns of None in standard measure. Diversification Berry, 1971 1. Scherer input- X-y R&D flows | Based on similarity between Tests of the Robins and
Index D=1- Z“,- firm revenues Gollop and Monihan (1991) | research; e.g. Berry, output matrix- R=cosd [ \‘\ < based on profiles of technology resource-based view | Wiersema,
B within insert Euclidean distances 1971, 1975; based o B patent inflows 1995
where n = number of portfolio among product class input wherecos/tlis the Fearson usage data Scherer, 1982
activities in portfolio and s shares correlation coef nt between >
= each activities’ share industry categories X and y,
2. Entropy " ) Patterns of Entropy calculated Diversification Jacquemin and which are centered vectors of
D=3 s Inflfs,). firm revenues | separately for 2- and 4-di research; e.g. Berry. 1979 technology inflows from all
o . within industries; difference in Palepu, 1985 other industry categories
where 5, is the share of portfolio; SIC these scores is relatedness. 2. Occupational \2 Occupa- Based on similarity between | Tests of the Farjoun, 1990,
sales in segment J. hierarchical categories tional occupational classes resource-based view | 1994
structure , v are the normalized classes between industries
3. Wrigley-Rumelt | Categorization into one of Patterns of Business is related if Diversification Wrigley, 1970; of percent employee
categorizations nine categories based on firm revenues revenue from largest group research Rumelt, 1974 g into occupational class &
three ratios: specialization, | within of related activities (defined in industries 7 and j. These
vertical, and related portfolio by researcher) is greater distances are further clustered
than 70 percent (related into related industry gr
ratio) while no single (RIGs)
industry’s revenue is greater 3. Technological R, = Z Pr(i|c)V,. Patents Based on assignments made | Tests of the Silverman,
than 70 percent distance e by the Canadian Patent resource-based view 1996, 1999
(specialization ratio) (patents) where relatedness of firm i to Office of patents to
4. Concentric nl Patterns of Based on distances in the Diversification Caves, Porter and industry j is a sum across patent industries of likely use.
D Z Z S5y firm revenues hierarchy of the SIC system: | research; e.g. Spence. 1980 classes ¢ of the probability that which in turn are matched to
o within pairwise relatedness Montgomery and patents of class ¢ are assigned to the US SIC system using
where s the percentage portfolio; SIC | decreases as codes share Wernerfelt, 1988 industry 7, multiplied by the Silverman’s (1996) U.S.
sales mn ~|||du,1|‘_\- Forj, and hierarchical number of firm patents in each Patent Class—U.S. SIC
ry=Oiffandjhave the | gpueppe class concordance
same [llrc‘:.-thgl.l code, 1 if 4. Present Measure J,—H, All Implicit in methodology and | Tests of the Present study
they have identical two- ia o, diversificati | arising from economy of resource-based
d u‘\delsj(l.ni.ku[l1101 :"’_“- where J is the count of the on moves scope arguments view: examination
di ell-e:?:“fol.d,;:{\m:; number of firms diversi in the US of longitudinal
= into industries normalized using | Manufac- expansion decisions
the hypergeometric distribution; | W
7 is converted to a weighted ceonquay;
distance matrix and shortest path
scores through this matriy
become inter-industry
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.

L]
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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 = Y1 ; 57

where Siis the share of economic activity in sector i of the total economy and 7 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.

o~
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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 = ),/-; S; In (sil) — 21 S In(S)

where 7 is the number of sectors, Siis the share of economic activity in the inindustry and In 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).
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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):

Si—i 2
Ogive index = 2?’:1#

N
where N is the number of sectors in a country and Siis the sectoral share of economic activity for
the insector.

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 S: 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:

1 1

Hachman index = -
M [S3tare /SNy x sgtate] T [LQ X Sgtat]

where S...is the State’s share of employment in the inindustry, Si..,is the country’s share of employment in the i
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 Sis.is the insector’s share of economic activity in the State or region, Sicour

N . ) , . R . .
(§7tate — Sicmmtrj' )2 is the country’s average share of economic activity in the issector and N is the
NAI = Z SCountry number of sectors. As the region’s share of economic activity approaches the
i=1 i 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.

NALI 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.

)

[]'H N ) ) N
p=Xi 1 S{of (Xi)+Xi 4 Ej=1,j¢i5;'5jcfij(xi,xj)

where Si and Sj are the shares of economic activity (employment, income, output, X) of the ith and jth sectors, gi2 is the
variance of economic activity in the ith sector and o7j 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
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. Herfinda Revenue
Tobin's q In(EV) D/E OIR RER Caves hl Entropy Growth
Rate
Tobin's g 1
In(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
Revenue Growth Rate 0.1 0.03 0.06 0.12 -0.01 0.03 0.01 0.02 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 four-
digit 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.

Abs _Capacity, = pr Z d;p,
i J
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Economic Diversification : Key Indicators

1

Finger-Kreinin index of export diversification

* Index from 1 (no diversification) to O (full diversification)

* Relative to average structure of exports elsewhere
Herfindahl-Hirschman index of market concentration

* Index from O (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

= |[MF index of export diversification — what you export
2 « 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
3 = 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
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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

TRIGGERS FOR DIVERSIFICATION TYPES OF
DIVERSIFICATION

‘ Synergies

‘Resourct Dependence

‘ Efficiency of Scale/ Scope

HORIZONTAL
‘Bargaining Power
Technological discontinuities
‘ Economic Environment
VERTICAL
‘ Firm's Strategy/Position
Network Ties
Profit/Growth CONCENTRIC
‘ Dynamic Capabilities
‘ Competition
CONGLOMERATE

‘ Risk Appetite

‘ Exploit R&D for by-products ¥

‘ Excess cash/Resources

‘ Managerial Motives

DECISION
INFLUENCERS

Resource Endowment ‘

Org str,, culture, systems ‘

Network Externalities ‘

Timing of Entry ‘

Industry Characteristics

Regulatery Impact ‘

Expected synergies ‘

Information Asymmetry ‘

Supporting Industry
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Diversification Issues

Levels of diversification: VLS oF
. . - DIVERSIFICATION INFLUENCERS
triggers and decision
. Synergies
influencers _
Resource Dependence
Efficiency of Scale/ Scope
- Resource Endowment ‘
Bargaining Power
Technological discontinuities SELATED Org str. culture, systems ‘
Economic Environment Network Externalities ‘
Firm's Strategy/Position
Timing of Entry ‘
Network Ties
Industry Characteristics ‘
Profit/Growth
‘ Regulatory Impact ‘
Dynamic Capabilities
UNRELATED Expected synergies ‘
Competition
Information Asymmetry ‘
Risk Appetite
r Supporting Industry ‘
Exploit R&D for by-products
Excess cash/Resources
Source: Dhir Sanjay and Dhir Swati, (2015), Managerial Motives
'Diversification Literature Review and Issues', Strat.
Change, Vol. 24 pp.569-588
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Diversification Issues

M Od eS Of d |Ve I’SIfIC&tIOn . TRIGGERS FOR DIVERSIFICATION MODES OF DECISION
. . . DIVERSIFICATION INFLUENCERS
triggers and decision _
. | Synergies
influencers
| Resource Dependence
| Efficiency of Scale/Scope
- Resource Endowment ‘
| Bargaining Power
INTERNAL
Technological discontinuities DEVELOPMENT Org str., culture, systems ‘
| Economic Environment Network Externalities ‘
| Firm's Strategy/Position
ALLIANCE Timing of Entry ‘
| Network Ties
Industry Characteristics ‘
Profit/Growth
ACQUISITIONS Regulatory Impact ‘
| Dynamic Capabilities
Expected synergies ‘
| Competition
Information Asymmetry ‘
| Risk Appetite
Supporting Industry ‘
| Exploit R&D for by-products
| Excess cash/Resources
Source: Dhir Sanjay and Dhir Swati, (2015), | Managerial Motives
'Diversification Literature Review and Issues', Strat.
Change, Vol. 24 pp.569-588
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Thank you

Sanghoon KIM

sanghoon_kim@hotmamil.com;
Sanghoon_kim@kiet.re kr



