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|. THEORETICAL BACKGROUND

Trade and Economic Growth Theories Resoutrce Abundance and Growth Interplay

Classical scholars - Adam Smith (A. A)

Raul Presbish Export pessimism

-Ricardian Model (C.A) .
Hans Singer theoties
D. Meier and D. Seets,
Neo-classical scholars -Heckscher-Ohlin (H-O)
(C.A)
-Leontief’s paradox :
Stolper Samuelson (C.A) Corden and Neary -“Dutch disease” theory
I -TOT volatility Analysis
(C.A)
-Paul Krugman: (NTT)
-Solow's Exogeneous
Growth model Sachs and Warner -Resource Curse theory
-Romer, Lucas, Weil, (paradox of plenty)

Mankwiw: Endogeneous
Growth Model

|. THEORETICAL BACKGROUND

Trade Openness and Economic Growth Resource Abundance and Economic Growth

® Findings from theoretical models

and empirical studies have led to = Resource-intensive countries
non-homogeneous or even non- tend to grow more slowly than
convergent conclusions in the resource-scarce countties.
relationship between trade and
growth. " Natural resource abundance and
economic growth link poses a
" No definitive and unequivocal proof conceptual puzzle and remains a
that trade openness always causes a paradox to date: Resource curse
country’s economy to grow faster or phenomenon or paradox of
always has a positive influence on a plenty.

country’s economic growth.




[I.RESEARCH DESIGN

A. Objective

* Given the controversy on international trade-economic growth nexus and natural resource
abundance-economic growth nexus; this paper tests an economic growth model on 47
resource-intensive countries on the basis of the fundamental principle of comparative

advantage.

B. Key Questions

* This tesearch tries to identify what type of association exist between trade openness and
economic growth, and between resource abundance and economic growth of resource-rich

countries as a group after controlling for a certain number of factors and explains why.

Il. RESEARCH DESIGN

C. Hypotheses

* Hypothesis 1: International trade openness and resource abundance could be the main

determinants of resource-rich countries' economic growth.

* Hypothesis 2: Resource-abundance would not guarantee higher economic growth in resource-
abundant countries. It will depend on the degree of trade openness, human capital (skilled,
educated or trained workers, health conditions), macroeconomic stability, industrial

development, institutional quality, and investments in infrastructures.



II.RESEARCH DESIGN

D. Contribution

* Extension of previous methodologies by using the FGLS estimator, analyzing more
recent data and examining whether the conclusion from existing studies are robust or

fragile to the integration of more control variables;
* Gap filling by analyzing a particular setting of resource-rich countries;

* Lessons learnt for developing resource-intensive countries.

[l. RESEARCH DESIGN
E. Methodology- Data- Variables- Estimation Methods-Equations

a. Data base 47 countries and 10,012 observations

b. Time period Non-ovetlapping five-year intervals from
1987 to 2017

—
Pooled Ordinary Least

Squares (POLS)

Fixed Effects (F.E)
c. Estimation Methods:

””” ——Y
Panel Data
Analysis




Il. RESEARCH DESIGN
d. Variables

Variables

Real GDP per

Growth

Initial GDP per capita
Trade Openness

Trade Openness and Initial
GDP per capita Interaction
Natural Resources
Abundance

Natural Resources
Abundance and
Institutional Quality Capital

Interaction

Human Capital

Physical Capital

Institutional Quality

Capital

Industrial Value Added

Macroeconomic stability

Il. RESEARCH DESIGN
d. Variables

Notation

GDPc

C(GDP);,c—1

TradOp

TraOp*(GDPC); 1
ResAb

ResAb*InstQual

GFCF

InstQual

Definition

Annual growth rate of GDP per capita based on
constant 2010 U.S. dollars. Real GDP per capita
is gross domestic product adjusted for inflation,
divided by midyear population..

Initial real GDP per capita (initial stock of capital)

(Export+Import)/GDP

(Export+Import)/ GDP and Initial GDP per capita

Total natural resources rents (% of GDP): the
sum of oil rents, natural gas rents, coal rents
(hard and soft), mineral rents, and forest rents
Total natural resources rents (% of GDP) and
Institutional Quality Capital

Percentage of population aged 15 and over
enrolled in secondary level

education (regardless of completion status)

Gross Fixed Capital Formation (GFCF)
(GFCF/GDP*100)

Index of Physical Property Rights, Intellectual
Property Rights, and the Legal and Political
Environment

Industry, value added (% of GDP)

Industrial share of GDP that comprises value
added in mining, manufacturing,
construction, electricity and gaz

Inflation rate

Source

World Bank

(WD)

World
(WDI)
Heritage

Foundation

World
(WDI)

Bank




Il. RESEARCH DESIGN

e. Equation

Al + +&j
Ill. EMPIRICAL ANALYSIS
Trade Openness Index and Economic Growth
Distribution across 47 countries, 1987-2017
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EMPIRICAL ANALYSIS

. Regressions and Findings Discussion

Regressions (POLS, FE, RE and FGLS) Results

(F.E) (R.E GLS) (FGLS)
InGDPc_it InGDPc_it InGDPc_it
In (GDPc);;—y 0.0787"" 0.0784"" 0.07769™""
(0.0177) (0.0646) (0.0112)
InTraOp 0.006231""" 0.006971""" 0.08751°""
(0.0457) (0.0450) (0.0423)
In ResAb -0.16129" -0.15132" -0.22179°
(0.0633) (0.0625) (0.0516)
In InstQual 0.0408 0.0399 0.06656
(0.152) (0.151) (0.0134)
In Indu 0.210"" 0.237"™" 0.58729"
(0.00500) (0.00490) (0.00456)
In Infla -0.0504""" -0.0500" -0.02275™
(0.00732) (0.00733) (0.00161)
N 725 725 725
R? 0.337 0.393 0.584

IV. CONCLUDING REMARKS

Major Findings

On average, Increase in trade shares and
industrial value added are associated with
possible higher growth rates

Recommendations for resource-intensive
developing countries

1. Policies that favor openness to
international trade and mostly imports of
intermediate and capital goods to support
industrial development.



[V. CONCLUDING REMARKS

Major Findings

On average higher exports of natural resources or
increase in resources rents are associated with lower
annual growth rates of real GDP per capita

Most of energy and mineral natural resources are
exhaustible, pose real challenges with regard to revenue
management or some risks such as the “Dutch disease”
and civil wars, among others

IV. CONCLUDING REMARKS

Major Findings

Higher exports of natural resources or increase in
resources rents are associated with lower annual growth
rates of GDP per capita

Most of energy and minerals natural resources are
exhaustible, pose real challenges with regard to revenue
management or some risks such as the “Dutch disease”
and civil wars, among others

Recommendations for resource-intensive developing
countries

2. Building up diversified and resilient economies by
developing a growth path outside the resource sector
both in the level and composition of non-resource
exports.

3. Engaging in industrial development (construction of
mining and mineral industries in petroleum refining,
copper; cobalt transformation or steel making) to create
backward and forward linkages.

Recommendations for resource-intensive developing

countries
4. Efficient use of strategies and reforms to enhance the
quality of economic management, transparency,

accountability and political governance, such as the
Extractive Industries Transparency Initiative (EITI)

5. Constitution of a sovereign wealth fund and adhesion
to the International Forum of Sovereign Wealth
Funds (IFSWF) in order to pursue multiple objectives, for
example, short-term and long-term macroeconomic
stabilization, resource curse mitigation, revenue volatility
minimization, “Dutch disease” prevention



IV. CONCLUDING REMARKS

Major Findings

Higher exports of natural resources or increase in
resources rents are associated with lower annual growth
rates of GDP per capita

Most of energy and minerals natural resources are
exhaustible, pose real challenges with regard to revenue
management or some risks such as the “Dutch disease”
and civil wars, among others

Recommendations for resource-intensive developing
countries

6. Use of legal regulations to require multinational firms
exploiting natural resources to closely work with some
domestic firms in order to transmit them technologies
and know-how, and lift their capability and potential to
compete in international markets over time.

7. Policies oriented toward economic development and
inclusive growth to address poverty issue and narrow
wealth inequalities, both issues are major source of
frustration and civil wars in resource-abundant countries.

Thank you
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Motivation

Why ITT channels in the Kyrgyz Republic?

Conceptual Framework

ITT
Developed channels:

countries FDI

GDP
of the

Kyrgyz

Imports

» Crispolti and Marconi (2005)
» Ben and Wei (2011)

» Ghazouani and Teraoui (2014)
» Osano and Koine (2016)

» Awosusi and Awolusi (2014)
» Fotros and Ahmadvand (2017)

Republic




Contribution

Q Fill the gap in the empirical literature

on the study of this topic

Limited literature on the‘ topic O The first research work on this object
“Impact of ITT channels in the of study in the Kyrgyz Republic
Kyrgyz Republic”

U Recommendations for the effective

integration of imported technologies in
the economy of the Kyrgyz Republic

Examine impact of ITT channels  Highlight empirically: .
through FDI and import t on the I e rein Che,mnel off I ix
Kyrgyz Republic

economic growth of the Kyrgyz
Republic using multiple regression

analysis and correlation analysis growth of the Kyrgyz Republic

the

2. Impact of ITT channels on economic

Methodology

» Model: Ordinary Least Squares
» Secondary Quantitative Analysis

» Data period: 1993-2017

v Multiple Regression Analysis
InY =a+ 1InFDI + B,InIMP + ¢

(multicollinearity; heteroscedasticity; normality)
v" Correlation of two variables (Gross Industrial Product and Import)

v’ Measurement for technology transfer

growth of GIP
growth of IMT

" [ntegration of Technology Index =

Machinery& Equipment * Value of MI

» [mported Technology as % of GIP = CIP  Value of GDP

* 100




Variable selections
N Jvariable  lawhor  |patasowce |

Multiple Regression Analysis

Gross Domestic Product Crispolti and Marconi 2005; World Bank, National
Acharya and Keller 2007; Statistic Committee of the
Ghazouani and Teraoui 2014; Ben Kyrgyz Republic, National
and Wei 2011; Bank of the Kyrgyz
Foreign Direct investment  Awosusi and Awolusi 2014; Fotros Republic.
and Ahmadvand (2017);
Adeel Abid, Parveen and Igbal

Merchandise Import (2018)

Correlations between GIP and MIT as a Percentage of GIP

Gross Industrial Product World Bank, National
(total output of manufacturing, Statistic Committee of the
industry, construction) Kyrgyz Republic, National
Bank of the K z
Import of technology Jafarieh (2001) . yrey
Republic.

(manufacturing imports, ICT
goods import, computer and

communication imports)

Major Findings

= = o

0087062 0384016 0.23  0.823 -.0709338 .0883462

6184939 0643867 9.61 0.000 484964 7520239

8.605505 .8953578 9.61 0.000 6.748646 10.46236




Continued

Correlations between GIP and Imported Technology

IMT % of GIP
/

-0.6 -0.4 -0.2

GIP%

Continued
Integration technology index of the Kyrgyz Republic
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Continued

Imported Technology as Percentage of GIP of the Kyrgyz Republic
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Conclusion and Recommendation

Import is the main channel of technology
transfer in Kyrgyz Republic
(Crispolti and Marconi 2005; Osano and
Koine 2016; Fotros and Ahmadvand 2017)

FDI, as a ITT channel, is associated
positively, but does not influence
significantly on economic growth .

(Shahbaz and Rahman 2012; Awosusi and
Awolusi 2014; Hunjra et.al. 2014;
Ghazouani and Teraoui 2014)

Weak correlation between the imports of
technology and GIP (Jafarieh 2001)

To diversify FDI structure in the economy of the
Kyrgyz Republic (Awosusi and Awolusi 2014)

To invest in the R&D (Awosusi and Awolusi
2014)

To develop a policy for the cooperation of
national R&D, universities and firms

To increase the level of the technological
management at firm level for the effective
integration of foreign technologies

To import technologies by technological level of
firms . (Ben and Wei 2011; Lai, Wang, and Zhu
2009)

To develop internal R & D policy (Ghazouani
and Teraoui 2014)
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Introduction

Product Selection: Electrical and Electronics

1ISO certificates in manufacturing 64%
ASEAN exports share (2012-2017) 43%- 67%

export value (2019) 56.7%
PHL growth rate (2019) 45%

Effects of product certification on importers
trading across borders?

Ease of Doing Business: Trading Across Borders

e common parameters with product certification
* time, cost and documentary requirements

(Miller 1998)
1 198
970 900 1990
regulatory self .
. g e globalization
compliance certification

. ) “trade weapon”
for identity P

Q voluntary = mandatory

Q conformance evaluation

ASEAN harmonization
to minimize TBT, safeguard

different schemes
process



Conceptual Framework

“~._Government? Exporters® -

N m 7 e
+ developed countries I Porters- + standards _.~°
o+ |mpleme{1’5at|on Developlng Country? + reqmrerpe]"lts

o+ institution “~._ + export'growth

Time, cost, docs.?  + mafketshare

’

. P
Producers’ \~\

+ org;nizlation \\\ .f. . //' PRI
+ technology RN ~c <> arket Sellers
o+ perception *e\rtl |C§;}O“ + price
+ education ANy + innovation
o- investmentin /\t + standards
innovation Consumers® - trade barriers
+ cost + choice + decreased cost
+ standards + status + economic growth
+ corruption + education + requirements
+ innovation efficiency o+ information
+ export performance o advertising

Sources:

5(Blind et. al. 2015, Dimara and Skuras 2001, Giovanetti and Cleto 2018, Houde 2018, Latouche and Chevassus-Lozza 2015, Jang et.al. 2014, Lee and Shin 2013, Plummer 2011, and Stevens et.al. 1998 );etc.
7(Fentisov 2007, Marde 2015), regulatory institution (Berliner and Prakash 2014, Panuov 2016, Rodriguez-Arnaldo and Martinez-Lorente 2014, and Spasojevic-Brkic, et.al. 2015) ;etc.

8(Panuov 2016, Pekovic and Rolland 2016, Spasojevic-Brkic et. al. 2015, Sun and Ouyang 2014); etc.

9(Paunov 2016, Rodriguez-Arnaldo, and Martinez-Lorente 2014) etc.

Figure 1. Schematic Representation of National Quality Infrastructure

Definition of units | National metrology institute
National standards (may be required in standard)
body or bodies Calibrati
Accreditation body standards alibration
v certificate
required for
| National accreditation body |
laboratory
Accreditations accreditation
Certification = Inspection Testing Calibration
body body laboratory laboratory
standards . standards standards standards
Certification : Inspection Testing Calibration
bodies H bodies T laboratories laboratories
Standards - Calibration certificate
required for : : . . _
ik f 2 Certification . Inspection Testing Calibration
certification = . " .
. certificate report certificate
Ry Enterprises |
Benefits Enhanced product quality and compatibility
Enhanced safety
Decreased environmental impact
| Consumers and general public |
Note: Figure 1. Schematic Representationin National Quality Infrastructure as described V' Standards and definitions

by author consist of many other stakeholders V' Conformity assessment process

Source: Guasch, et.al 2007



Government

Methodology

Certification type:
mandatory, ICC
(batch certification)

Sources:
World Bank, DTI,
PSA, ASEAN

Analysis:
semi-structured survey,
interview

time series analysis
Pearson’s correlation
bivariate regression

_ Time, Cost, Documentary requirements

Starting a business
. Dealing with construction permits
. Getting electricity
. Registering property
. Getting credit
. Protecting investors
. Paying taxes
. Enforcing contracts
. Resolving inconsistencies

C. Trading across borders

« Time to import
* Cost of import
» Number of documents to import

border compliance
* Time to export
* Cost of export border compliance
» Number of documents to export border

compliance
44,081 1CC
A C O
E
3,598 firm entries
(09-18)
497
E firms
TAB_score
TAB_time
TAB_cost
TAB_docs
\

Import performance
%Share 1CC
%Share Firms

Characteristics



Major Findings

Table 3.2 Number of Firms Data Entries per Year (2009 — 2018)

Year N: A % C % E % 0 %
2009 259 43 19 94 36 97 37 20

2010 155 149 96 93 60 129 83 10 6
2011 326 307 94 219 67 272 83 25

2012 326 304 93 184 56 268 82 47 14
2013 330 299 i 177 54 260 79 66 20
2014 313 282 90 164 52 240 77 42 13
2015 503 469 93 330 66 416 83 11 2
2016 485 449 93 246 51 373 77 35 7
2017 511 478 94 257 50 392 77 7 1
2018* 390 360 92 169 43 291 75 35 9

I N

Note: *Only January to June of 2018 has 2n available data based on publicly available source. Onefum count per year, if same
fum appears on second year, another count for that fum 15 tebulated to caleulate % distribution of fums on per year basis.
Source: (BPS 2019)

Table 3.1 Number of ICC Data Entries per Year (2009 — 2018)

Year N; A 7 C " E 7 0 %
2009 2416 596 || 25 || 950 |[39|| 805 |[33|| 65 3
2010 962 155 || 16 || 312 |[ 32| 472 |[49|| 23 2
Q1D 4254 590t 1642 | 35| { 1614 38 || 408 | 10
2012 4193 435 || 10 || 1566 || 37 || 1878 || 45 || 314 7
2013 4321 453 || 10 || 1671 || 39| 1686 || 39|| 511 | 12
Qo1 4385 5821131893 {43 ({1588 | 36 | | 322
C2015> 6761 1515122 H1813—| 27+ 30354 45 | | 398
C2016> 6493 1481231697 {11 3942 H 61 | | 373 6
2017 6498 569 || 9 || 877 |[13 || 3753 |[ 58 || 1299 | 20
Q018> 3797 735119} 507 {13 1| 2085 4|55 || 470 | 12
I e/ e/

Note: *Only January to June of 2018 has available data based on publicly availzble source. Number of ICC per year represents
%a share of ICC mports, N.. A.C and E mostly follow BPS groupmgs while group O alse meludes LPG, monpblog chairs,
lighter, fire extmguisher, brake fld, helmet and visors. The certificate of exemptions warenot accounted.

Source: (BPS 2019)




[Correlations and Regression Matrix Analysis
Table E.1 Correlations and Regression Results of Product Groups

Para- TAB_score Tab time Tab. _cest Tab_docs
Variables meter
Dependent: X {09-18) (09-18) (09-18) X (09-18)
{10-15) [(10-15) {10-15) (10-15)
EQODB_scgre P X 0514 X -0.308 X 0.438 X -0.515
(2010-2015) 5 X 0297 X 0.552 X 0.386 X 0.296
TAB_score P N/ 0.576 00o61| 0.323 (-0.868 | X E
5 0.082 0002 ) 0362 |oo26 ) x
R* NSA 0.331 0924 0104 0747 X 0.859
SIAE 2.499 0.465  2.892 x 0.008
E: %N, P -0.756* | |-0.821~ || -0.760" 0.803 | -0.636 [0.822% | X 0.687
5 [0.011 J [ 0_1}45J | 0.011 I 0.054 | 0.066 | 0.045 J X 0.139
R* 0.074 0727 0.067 0.645 0.140 0.675 X 0.459
atdE 14077 4178 14.131 3.370 13564 3225 X 4159
%o Ms P 0.272 -0.631 -0.259 0513 0375 |0 885+ | x 0.350
E 0.447 0.179 0.470 0.298 0.286 0.19) X 0.496
R* 0.074 0.399 0.067 0.263 0.140 0.783 X 0.123
atdE 14077 2.222 14131 0.45% 13564 1335 X 2.683
An TN, P -0.401 -0.485 0.149 0.612 0.363 0720 X 0.200
5 0.251 0.329 _ 0.680 0.196 0.303 0.107 X 0.704
Fa M P 0.134 -0.871 |-0.417 0.727 -0528 | 0.BEg~| X 0.726
5 0.712 0.024 |0.230 0117 | o018 ) x 0.102
%N P 0.875*+| 0.646 0.796 0582 -0729 X -0.356
5 | 0.002 I 0.166 0.006 0.077 0101 X 0.489
% My P 0.527 -0.348 0.238 0.183 0733 X 0.065
5 0.117 0.452  0.509 0.613 0.097 X 0.903

Figure 4.2.1 (N,) New firms rate (growth rate) applying for ICC (2009 - 2018)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50

-1.00

-1.50

2009 2011 2014 2016
A groupA ¢ group C group E



Firm Characteristics Group E

Number Shifts
of years (S)
7to10 8

0

5to6 8
1

3to4 11
2

1to0 2 5
7
Count 43

With gap Both Fixed

(G) (B) (F)
6 2 Importing41
0 0 Not importing4
1 2 4
3 0 11
4 2 41
0 1 10
2 3 Importing96
10 1 Not importing210
26 11 417

Interview Results

Cost
Depends on import value
Depends on type

Cheaper electrical imports

Low labor cost

Time
Time varies on type
Faster on-line application

Documents
Docs. requirements varies
Certification type varies

Other observations
10+ yrs. importer
Import frequency depends on
season
Lacks information
Promotes competitiveness



Conclusion

Possible Implications

(++) Cost of importation  « |ncentives in frequent
#N; (6 &1oyrsperiod) - jmportation (competitiveness)
#N; (10 yrs period) * High demand, technological
) Ui ed imperia e advancement (innovation)
%N. (10 yrs period) « Company certification
strategies (efficiency)
Import and exit behavior  « Short period import
Erms 2 yrs and substitution effect
ixed product import 7-10 yrs
* Import surge (TBT)

Flexible technical * Regulation have varied effects
regulation to products and importers
(choice)

Conclusion con’d...

(o) Documents * policy review on mandatory
and optional document
Other observations requirements
were found
statistically
insignificant.
(-)TAB_score * reduced cost and time may
(6 & 10yrs period) ease up and increase import of

product but does not
necessarily increase importers

(++) stong positive; (-) moderately negative; (0) not significant



Recommendation

Further research on the following:
The effects of increase in number of certification bodies
versus import or export performance and compared with
other countries.
The impact of promotion versus firm performance.

|ICC on importers of other industry

Comparative analysis on other certification types
Certification and development of standards in other countries
The effects of technological advancement

The level of technical training in the system of certification
and impact on the quality of service of CABs

THANK YOU!
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INTRODUCTION

e N
> SME’s Plays an essential role in driving the growth of Indonesian

Economy

> 97% of employee, 60% of GDP, 98% of total firms.

> After 2008, government interest to develop SME's in Indonesia ->
Ministry of Small Medium Enterprise

> In globalization era, the success orientation of SME has changed,
from domestic sales to foreign market sales.

> Consumer needs for high quality product standard have increased.

> SMEs need to improve the quality of their products, one of them by

$ improving the management of its system.

> Product certification and Quality management system aim to
support economic activities, consumer protection, safety and health.

.

$

PRODUCT CERTIFICATION IN INDONESIA (SNID

> Product standard certification or product qualification is the process of
certifying that a certain product has passed performance tests and quality

assurance tests, and meets qualification criteria stipulated in contracts,

regulations, or specifications (typically called "certification schemes" in

the product certification industry).

> Basically applied voluntary, will be mandatory In the context of public
interest, security, safety environment and national economic development.

> Mostly type 5 of product certification, QMS+Quality product testing.
> Most of SME's implement product certification because its mandatory.
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RELIABILITY TEST

Variable Reliability Cronbach (a)
Leadership 0,899
Resource and Documented Information 0.810
Operation and Performance Evaluation 0.899
Product Quality 0,876
Operational Performance 0,960

Business Performance

Source: Calculated by the author using SPSS 24

NORMALITY TEST

Fraquency

Dependent Variable: Sum_OPF

Regression Standardized Residusl

Expected Cum Prob.

jormal P-P Plot of Regression Standardized Residual

Dependent Variable: Sum_OPF

o =
Observed Cum Prob

Correlation coefficient (a) | Reliability Criteria
0,946 0,90 <r<1,00 Excellent
0,80 <r<0,90 Good
0,60 <r<0,80 Fair (acceptable)
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0,00 <r<0,60 Very Poor
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t CONCLUSIONS AND IMPLICATIONS

From this study, it was found that SME's in Indonesia has statistically been able to
implement product certification and quality management systems as include in it.

. Factors such as leadership, documented information, resource utilization, operations,
performance evaluation and product quality have a significant positive impact relationship
on operational performance.

. This study underlines the importance of commitment and involvement of top management in
carrying out the quality management system.

. Interestingly, the leadership factor does not have a significant impact on SME's business
performance. This may have something to do with the type of leadership adopted by most
SMEs in Indonesia which tend to be transactional.

IMPLICATION FOR SME’S

Major Finding Implication For SME’s

- Top management commitment has
positive and significant impact to
operational performance

- Top management has no significant
impact to business performance

- Resource utilization has significant
and positive relationship to SME’s
performance

Determine planning policies
Optimizing all the resource
Encourage the
improvement

continuous

Consider to shift from transactional to
transformational leadership style

Maximizing human resources,
Monitoring and measure adequate
resource

Maintaining infrastructure and work
environment properly in accordance
with product certification requirements.



IMPLICATION FOR SME’S

Major Finding

Implication For SME’s

Documented information has significant
and positive impact to SME’s performance

- Plan what documents are required in
the quality management system.

- The document must be in the form of
quality manuals, procedures, work
instructions and also the records
needed.

Operations factor plays an important role
in improving company performance

- Use of statistical process control

- Integration of quality factors to the
product design.

- Implementing continuous improvement
and corrective action in all lines of the
company.

Product quality related to the performance
& has the most impact to business
performance

- Use product quality factor as indicator of
company performance evaluation

POLICY RECOMMENDATION

Consider to invite SME’s to
discuss about tech. regulation
before enforce product
certification.

Simplification of application
process

Provide subsidies

Provide more infrastructure

- Expensive
- Long process

Lack of knowledge
- Lack of awareness

- Lack of resources

- Complexity of application

- High standard that

cannot achieved ~

- Encourage SMEs awareness
- Provide training about QMIS
- Provide assistance

- Provide financial assistance

(laboratories-certification body)

Collaborate with others stakeholders

including SME’s before formulating

standards of product

- Encourage “standards awareness to
SMEs

- Consider the capability of SMEs
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Factors affecting SMEs’ growth
: A comparative meta-analysis between Germany and South Korea

Minseo Kim(First author, Konkuk University, mskim.konkuk@gmail.com)
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This study analyzed the effect size of predictors that affects the growth of SMEs in Germany and Korea
using meta-analysis. A total of 34,154 studies from six databases in English and Korean were collected, and
finally 38 studies were selected by sorting related empirical studies. A total of 288 effect sizes was used by
classifying the predictors from these studies. The classification was conducted based on resource-based
theory and innovation-based theory. As a result, the effect size and ranking of factor of predictors that lead
SME growth in Germany and Korea were different. However, the key factors in both countries for firm
growth was entrepreneurship and innovation. In Germany, investment in human capital and physical capital
for R&D was the important factor that led a firm to grow with global competitiveness.

Keywords: SMEs’ growth, innovation, entrepreneurship, mittelstand, meta-analysis
Introduction

After the global economic crisis, Germany experienced a rapid economic recovery based on strong and
sustained growth in manufacturing. A report by the World Bank in 2018 said that the value added of
Germany’s manufacturing sector accounted for approximately 30% of EU total gross value added in
manufacturing, while the total gross value added of Germany stood at 3.55 trillion euros. The driving force
behind this economic resurgence is the achievement of Germany’s “Mittelstands,” which generally refers to
the country’s small-medium enterprises(SMEs), which account for approximately 98% of Germany’s
manufacturing sector and plays a pivotal role in increasing employment and exports. Among the Mittelstands,
1,307 companies in particular are classified as “hidden champions(HCs)”, relatively small but global market
leaders in niche products(BMWi, 2015). Most of the HCs produce unremarkable products, but they belong
to the top three companies in the world or number 1 on their continent, with less than 5 billion dollars in
revenue(Simon, 1990). Simon(1990) reported that the core competitiveness of HCs’ continuous profitable
growth came from exceptional management skills such as strong leadership, employing experts, sufficient
fundraising, and constant innovation activities. As a role model for sustainable economic growth, other
countries have considered the application of strategic insights of HCs to their manufacturing sectors. In 2011,
the Korean government launched the “Global Strong and Small Enterprises Nurturing Policy” to turn
promising small companies into successful HCs. Korean SMEs that are in similar size and high value-added
range to German HCs have been classified as “High-Potential Enterprises(HPEs)”. The selected companies
have been supported by various subprograms to accelerate their performance in the global market. Despite
the Korean government’s efforts, however, the ranking of global manufacturing competitiveness of Korea
has dropped from third in 2010 to sixth in 2016, while the ranking of Germany has risen from eighth in 2010
to third in 2016(Deloitte, 2016). These facts indicate that the Korean government needs to find new

alternatives to enhance the competitive advantages of the manufacturing sector. Therefore, this study focuses



on the factors that affect the performances of German and Korean SMEs. This suggests that comparing the
performance determinants of German and Korean SMEs may yield effective means to establish a new

paradigm for nurturing policies for Korean HCs.

Conceptual Model and Research Question Development

There are two mainstream company growth theories: the resource-based theory, and the innovation-based
theory, or so-called Schumpeterian model. According to the resource-based view, companies can create
sustainable competitive advantages through core competencies(Prahalad & Hamel, 1990). Core
competencies derived from the optimal combination of multiple given resources enable companies to possess
inimitable capabilities and to achieve sustainable performances in the marketplace. These resources include
not only tangible resources such as financial assets and human resources, but also intangible resources such
as process of organization, capabilities, information, and knowledge controlled by a company(Barney, 1991).

Another view is the Schumpeterian model, an innovation-based endogenous growth model introduced in
1911(Schumpeter, 2011). From this perspective, technological innovation and entrepreneurial activities are
the main driving forces that transfer the productive resources of a static economy to dynamic innovations. It
emphasizes the importance of innovations that can increase the productivity of production factors and
develop differentiated products for long-run growth. It also explains that the success of innovations results
from investments in R&D, knowledge, skills, and searching for new markets. These innovation-oriented
activities, consequentially enable knowledge spillovers to occur in organizations and stimulate creative
destruction.

Based on these classic theories, many previous studies have tended to analyze the relationship between
a company’s performances such as revenues, growth in sales, imports and exports, market shares, and
innovations, and its resources or investments such as assets, human resources, capital investments, R&D
intensity, etc(Block & Schwens, 2016; Capon et al., 1990; Crook et al., 2012). These empirical studies have
focused on the factors that influence a company’s growth according to Gibrat’s rule of proportionate
growth(Gibrat, 1931), but their results have been inconsistent due to differences between samples, time
frames, and methodologies. Therefore, the large number of studies on firm growth with heterogeneous and
sometimes even contradictory findings calls for studies to synthesize and generalize the evidence on key
factors that determine growth.

This study integrates SMEs’ growth factors based on two theories for a comparative analysis between
Germany and Korea. These predictors are classified into firm characteristics, CEO characteristics, and
innovation characteristics (Table 1). Furthermore, a meta-analysis is conducted to obtain generalized results
of previous empirical studies and a better understanding of how different effect sizes of determinants are.
The research questions are as follows.

Research Question 1. Which factors among firm characteristics, CEO characteristics, and innovation
characteristics that affect SME growth have larger effect sizes on firm growth?

Research Question 2. Is there any different factor that affects SMEs growth between Germany and Korea?



Materials and Methods

Database development and coding

The data for meta-analysis were collected from studies on German Mittelstand and Korean SMEs.
Studies on Mittelstand were collected from Proquest, EBSCo, and ScienceDirect by the following process.
1) The database was searched using the terms “Mittelstand,” “Hidden champion,” “Germany,” “SME,”
“Innovation,” and “Success”. 2) The articles retained were screened by articles including “Scholarly Journal,”
“Studies,” and “English,” until 3,227 articles remained. 3) Studies that repeated were excluded, and 139
articles were selected. 4) Finally, 18 articles were selected for analysis by thoroughly checking the analysis
model and variables. Studies on Korean SMEs were collected from “KISS,” “KCI,” and “DBpia” by the
following process. 1) The data base was searched using the terms “SME,” “Innovation,” and “Success.” 2)
From 30,927 articles, repeated studies were excluded and 323 articles were selected by checking abstracts.
3) And from the 323 articles, empirical studies on “Innovation type SMEs,” “Innobiz SMEs,” and “Korean
global hidden champions” were selected. “Innovation type SMEs,” “Innobiz SMEs,” and “Korean global
hidden champions” means companies with innovative competitiveness and global competitiveness that are
similar to hidden champions. 4) Finally, 20 articles on Korean SMEs were selected for the analysis. In all,

38 articles were used for the empirical analysis in this study.

Variable classification

Firm Characteristics The resource-based view is a perspective where the firm historically determines
the collection of assets or resources that are tied “semi-permanently” to the firm(Caves, 1980). A firm’s
resources are classified into static and dynamic resources. Static resources infer a stock of assets that are
appropriate semi-permanently, while dynamic resources infer capabilities, including an organization’s
learning capacity, which generate additional opportunities over time(Barney, 1991; Peteraf, 2003; Rumelt,
1984). By possessing resources which other company cannot imitate, firms can lead with a competitive

advantage which consequently enables the sustainable growth of firms.

CEO Characteristics Entrepreneurship has emerged as an important concept on both the individual and
corporate level(Miller, 1983). An entrepreneur is someone who destroys the existing economic order by
introducing new products and services, exploiting new raw materials, creating new forms of organizations,

and founding new businesses and markets(Schumpeter, 1934). Entrepreneurship is described as

LR N3 2

“innovativeness,” “risk-taking,” and “proactiveness.” Firms with a high degree of entrepreneurial
management tend to exploit promising opportunities more frequently than more conservative firms.
Therefore, the relationship between entrepreneurial management and the growth of firms can be expected to

be more positive.



Innovation Characteristics Innovation is a key factor in creating economic performance. The innovation
capability of a firm refers to the ability to utilize technology for competitive product development,
technology commercialization or related internal resources. This can be measured by various factors of the
input and output of innovation activities. From the perspective of input, R&D, represented by innovation, is
an indispensable strategy to improve the added value of products and services through product and process
innovation and cost reduction(Kim & Kim, 2014). Many studies have shown the positive influence of
innovation on rapid growth firms(Briider] & Preisenddrfer, 2000). And the relationship between innovation
and firm performance verified by empirical studies might be influenced by firm size, age, and industry
affiliation(Bausch & Rosenbusch, 2005). In this study, product, process, marketing, and organizational
innovation, innovation intensity, R&D intensity, and R&D employees have been categorized by subfactors

of innovation characteristics. In particular, product, process, marketing, and organizational innovation is

defined by the OECD(OECD, 2005).

Table 1. Determinant factor classification

Factor Subfactor

Definition

Reference

Firm

Size

Characteristics

Age

Finance

Subsidy

Size of firm (no. of employees, turnover,
sales, etc.)

Age of firm

Index of financial situation (Cash flow,
revenue, property, assets, etc.)

Whether public subsidies are received

Audretsch & Elston(2006), Beck et
al.(2019), Classen et al.(2014),
Gruenwald(2016), Harms(2010),
Harms et al.(2010), Kim(2013), Lee et
al.(2014), Steeger & Hoffmann(2016),
Yoon(2015), Yoon & Seo(2014)
Almus & Czarnitzki(2003), Andries &
Czarnitzki(2014), Audretsch &
Elston(2006), Bartz & Winkler(2016),
Calabro et al.(2017), Classen et
al.(2014), Czarnitzki & Dlanote(2015),
Harms(2010), Rammer et al.(2009),
Rammer & Schmiele(2008), Steeger &
Hoffmann(2016)

Almus & Czarnitzki(2003), Audretsch
& Elston(2006), Czarnitzki &
Dlanote(2015), Gruenwald(2016),
Harms(2010), Kwak(2011),
Park(2011), Rammer &
Schmiele(2008), Schafer et al.(2017),
Steeger & Hoffmann(2016)
Park(2011), Rammer et al.(2009),
Schafer et al.(2017)

CEO

Entrepreneurship

Characteristics

Degree of entrepreneurship:
innovativeness, risk-taking, proactiveness

Bouncken et al.(2016), Harms(2010),
Kim(2014), Lee(2016), Yoon &
Seo(2011), Yoon & Seo(2014),
Yu(2017),

Innovation

Product Innovation

Characteristics

Process Innovation

Marketing Innovation

Organizational Innovation

Innovation Intensity

Introduction of a good or service that is
new or significantly improved with respect
to its characteristics or intended uses
Implementation of a new or significantly
improved production or delivery method
Implementation of a new marketing
method involving significant changes in
product design or packaging, product
placement, product promotion or pricing
Implementation of a new organizational
method in the firm’s business practices,
workplace organization or external
relations. Searching for external sources or
cooperation agreements with external
partners

Degree of innovation activity (investment
in current innovation expenditure, patent
stock per employee, number of technology

Kim(2014), Rammer &
Schmiele(2008), Rant & Cerne(2017),
Yoon(2015)

Kim(2014), Rammer &
Schmiele(2008), Yoon(2015)
Rammer & Schmiele(2008), Rant &
Cerne(2017), Steeger &
Hoffmann(2016), Yoon & Kim(2010)

Andries & Czarnitzki(2014), Beck et
al.(2019), Classen et al.(2014), Hertel
& Menrad(2016), Hyun & Choi(2013),
Kwak(2011), Lee et al.(2014),
Rammer & Schmiele(2008),
You(2018)

Andries & Czarnitzki(2014), Beck et
al.(2019), Classen et al.(2014),
Czarnitzki & Dlanote(2015),



alliances, etc.) Harms(2010), Hertel &
Menrad(2016), Hyun & Choi(2013),
Kwak(2011), Lee et al.(2014), Lim &
Peltner(2011), Park(2011), Rammer &
Schmiele(2008), Steeger &
Hoffmann(2016), Yoo(2016),

You(2018)
R&D Intensity The ratio of expenditures on R&D to a Almus M & Czarnitzki(2003),
firm's sales Gruenwald(2016), Han(2008),

Harms(2009), Kim(2013), Kim(2016),
Lee et al.(2014), Lee et al.(2014), Lim
& Peltner(2011), Park(2011), Rammer
et al.(2009), Scha fer et al.(2017),
Steeger & Hoffmann(2016),
Y00(2009), Yu(2017)

R&D Employees The number of R&D employees Andries & Czarnitzki(2014),
Kim(2013), Park(2011), Yoo(2009)

Firm Growth The results of innovation activities of a firm can be labor-saving progress, capital-saving
progress, and neutral progress where capital and labor saves at the same ratio by technological
progress(Harrod, 1939; Hicks, 1932; Solow, 1956). This is based on production function and highly related
to financial performance such as efficiency and effectiveness. Furthermore, innovation can create and diffuse
new knowledge that contributes to expand the economy’s potential to promote the development of advanced
products and processes(OECD, 2005). In this study, innovation performance is defined as financial
performance in quantitative terms and innovation success, which is non-financial performance from a
qualitative aspect. Financial performance includes labor productivity, efficiency (the average of cost saving,
reduction of costs by progress innovations), and effectiveness (the average of competitive position, growth,
reduction of costs by process innovations). And innovation success includes new product development,

process and market development, and product quality improvement.

Meta-Analysis Procedures

To answer these questions, this study engaged in an assessment by establishing a metricized baseline
based on 38 empirical studies, with a total of 288 effect sizes. We conducted coding and analyzed the effect
size based on correlation using Comprehensive Meta-analysis (CMA) 3.0. Using the methodology of
Borenstein et al.(2009), it recalculates the effects of meta-analysis, employing a random effects model.

In previous studies, most research provided a correlation matrix that was selected as the effect size metric
for the meta-analysis. However, few studies reported beta coefficients (f) or t-statistics (¢), and not a
correlation coefficient (»). Therefore, f and ¢ have been transformed into »(Peterson & Brown, 2005; Wolf,
1986).

The equations for transforming z or § into r are as follows.

t2 t2
r= |5 orr= [o——m—
t2+df t2+ny, +n, -2

r=p+.051 (A =0 =1, [L<0 =0)

In Meta-analysis, r is converted into Fisher’s Z (z) for minimizing biases, since the distribution of



transformed r is under the asymmetric distribution. The equation for transforming r into z is as follows.

1 1+r
o= tin(2)
2 1-r

Under the assumption that studies with larger samples are more reliable and accurate, studies that have
a larger sample size are weighted using formulas of inverse-variance weighting (;) and weighted averages
(M). Lastly, to report estimated effect sizes, z is converted to r for ease of understanding and

interpretation(Borenstein et al., 2009).

Results and Discussion
Identifying Heterogeneity and Publication Bias

To identify heterogeneity, the null hypothesis that all studies have a common effect size is assumed and
tested. The classical measure of heterogeneity uses Q statistic and / statistic based on Cochran(1954). The
null hypothesis of Q statistic is that Q statistic is equal to the degrees of freedom (df ), and follows a central
chi-squared distribution with df = K-1(where K is the number of 7). And the p-value can be reported for any
observed value of the Q statistic. In general, the null hypothesis that the studies are homogeneous is rejected
when a p-value is less than 0.05(Borenstein et al., 2009). If the heterogeneity of the studies is confirmed, the
random effect model should be preferred. In this study, high heterogeneity is verified since p-values are less
than 0.05 and /# values are over 90%(Table 2)(Deeks et al., 2008). Therefore, the random effect model is

used since we do not assume that studies within each subgroup share a common effect size.

Publication bias can be checked by fail-safe N, which shows the reliability of research results. When fail-
safe N is lower than 5K=+10, it is considered hard to rely on(Rosenthal, 1979). In this study, there is no

publication bias since fail-safe N for the entire model is higher than 5K+10.

Results of Meta-Analysis

Table 2 presents the effect size for relationships between predictor variables and firm growth. The results
provide information on the number of » (K) and effect size (ES,). In the case of Model 1, the subfactor of
firm growth, including financial performance and innovation success, was analyzed by 288 K. In Models 2
and 3, firm growth verified each ES, by dividing the subfactors into financial performance and innovation
success. And a few nonsignificant predictors were found. In particular, subsidy did not have an impact on

financial performance and innovation success.

The results show that CEO characteristics has the highest ES, relationship between firm growth from
Model 1(Research Question 1), and the ES, of CEO characteristics is also higher than other predictors from
Models 2 and 3. In addition, the ES, of innovation characteristics has a positive relationship with firm growth.

In particular, in Model 2, financial performance has high ES, of innovation intensity and R&D employees,
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while in Model 3, innovation success has a significantly high £S, of four types of innovation. Based on these
results, we can confirm that entrepreneurship and firm innovation are key success factors for a firm’s growth.

These findings support previous research based on the innovation-based growth theory.

Table 2. The effect size for the relationship between predictor variables and firm growth

Model 1 Model 2 Model 3
Predictor Financial Performance Innovation Success
K ES; K ES; K ES;
Firm characteristic
Size 21 0.15s1 * 12 0.240 * 9 0.037 *
Age 17 0.101 * 10 0.131 * 7 0.085 *
Finance 48 0206 * 39 0274 * 9 0.027
Subsidy 9 0.012 * 2 0.030 7 0.008
CEO Characteristics
Entrepreneurship 29 0342 * 13 0363 * 19 0326 *
Innovation Characteristics
Product Innovation 10 0.090 * 8 0.041 * 2 0461 *
Process Innovation 6 0.086 * 4 0.020 2 0374 *
Marketing Innovation 6 0.187 * 4 0.060 * 2 0469 *
Organizational Innovation 42 0271 * 11 0.086 * 31 0342 *
Innovation Intensity 34 0228 * 18 0303 * 16 0.164 *
R&D Intensity 51 0.144 * 36 0.092 * 15 0211 *
R&D Employees 11 0219 * 4 0259 * 7 0.196 *
K 288 158 130
(0] 9887.300 5999.990 3887.311
df(Q) 287 157 129
P 0.000 0.000 0.000
r 97.097 97.383 96.692
Fail-safe N 9338.000 2875.000 4368.000
*P<.05

As aresult of Research Question 2, we verified that the predictors that affect the growth of SMEs in each
country were different(Table 3). The firm characteristics of Mittelstands in Germany have a stronger positive
effect size on growth than in Korea. And firm size and age are important factors for Mittelstands’ growth.
These results and the fact that 45% of Mittelstands are family-owned companies imply that maintaining
generational continuity builds up tactic knowledge and management strategies, which plays an important

role in creating business performances'.

Table 3.Comparison between Germany and South Korea

Germany South Korea
Predictor
K ES; K ES;

Firm characteristics

Size 14 0.198* 7 0.047*

Age 15 0.140* 2 0.080

Finance 34 0.162* 14 0.312*

Subsidy 7 0.008 2 0.030
CEO Characteristics

Entrepreneurship 2 0.252%* 27 0.348*
Innovation Characteristics

Product Innovation 6 0.030* 4 0.242%*

Process Innovation 2 0.016* 4 0.168*

" Federal Ministry of Economics and Technology, www.bmwi.de.



Marketing Innovation 5 0.085* 1 0.784*

Organizational Innovation 28 0.159* 14 0.506%*
Innovation Intensity 20 0.134* 18 0.342%*
R&D Intensity 14 0.170 37 0.132%*
R&D Employees 2 0.358* 9 0.191%*
*P<.05

In Table 3, the Mittelstands in Germany show high effect sizes in R&D intensity and R&D employees in
innovation characteristics, while SMEs in Korea show high effect sizes in innovation activities. In Germany,
investments in R&D human resources and physical capital have been considered key success factors for
Mittelstands’ growth. Indeed, around 82% of all apprentices who are trained by various programs are
working in Mittelstand companies?. This investment in R&D employees with capital investments of
innovations by a company itself and the government contributes to promote cooperation between researchers
and private firms and to strengthen firm competitiveness. Due to these efforts both the public and private

sectors, Mittelstands have been able to outperform other SMEs.

However, to generalize these results, it will be necessary to analyze more related studies. We used
inverse-variance weighting and weighted averages to reduce differences between predictors, but there are
significantly large differences between predictors since each country’s predictors have different sample sizes.

Thus, follow-up studies will need to collect more related studies to balance the number of K in each predictor.

Table 4. Comparison of top 5 success factors: Germany and South Korea

Ranking Germany South Korea
Financial performance Innovation Success Financial performance Innovation Success
1 Innovation Intensity R&D employees Entrepreneurship Marketing Innovation
2 Size Entrepreneurship Finance Organizational innovation
3 Entrepreneurship Organizational innovation Innovation Intensity Product Innovation
4 Finance Marketing Innovation R&D employees Innovation Intensity
5 R&D Intensity R&D Intensity Organizational innovation Process Innovation

Finally, we compared the analysis result ranks of each country’s growth subfactors with high £Sr, which
are financial performance and innovation success(Table 4). The five highest factors of ESr for German
Mittelstand and Korean SME development were drawn by financial performance and innovation success.
The factors, R&D intensity and R&D employees, could be considered firm characteristics because the
relationship between R&D intensity and finance, as well as the relationship between R&D employees and

firm size, is highly correlated(Dierickx & Cool, 1989). In this case, it has been verified that expanding

2 Federal Ministry of Economics and Technology, www.bmwi.de.



innovation strategies based on a firm’s discriminatory ability is essential for rapid growth.

Specifically, in the case of Germany, entrepreneurship and investment of human resources and finances
in R&D were the key factors for firm growth. And in the case of Korea, culture and efforts for innovation
and entrepreneurship were the key factors for firm growth. Innovation intensity was the most important
predictor of financial performance for German Mittelstands, while entrepreneurship was the most important
predictor for Korean SMEs. For innovation success, possessing R&D employees was the most important

predictor for Mittelstands, while marketing innovation was the biggest success factor for Korean SMEs.

Conclusions

This study conducted a meta-analysis to verify and confirm the effect size of predictors on firm growth
by combining data from previous studies on SME growth. By comparing Germany’s Mittelstand, with strong
competitiveness in the global market, and Korean SMEs, for which global competitiveness has fallen
recently, we provided strategic implications for the growth of Korea’s SMEs. The verification results of the
research questions show that, first, entrepreneurship has a larger effect size on firm growth than other factors
in both countries(Research Question 1). Secondly, R&D investment, including human resources and

physical capital, has a strong relationship with Mittelstands’ growth(Research Question 2).

Although the proportion of R&D expenditure to GDP by public institutions in Korea is the highest among
OECD countries, R&D investments in SMEs are low. To promote Korean SMEs’ sustainable growth, it is
suggested that SMEs acquire competencies to develop competitive technologies and products by increasing
R&D investments. Furthermore, human resource development programs, such as Germany’s apprenticeship
system, will be necessary to secure skilled employees, while there should be industry-university linkages for

the continuous education and training of workers.
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This paper analyzes Vietnam’s science and technology system and ODA demand for the
S&T cooperation programs based on survey data. We discuss first the issues about
Vietnamese economic and social situation, trade, ODA and S&T system and policies.

To understatnd the demand for the S&T ODA programs, we implement a survey and
interviews with S&T policy-decision makers and specialists in Vietnam. The survey
methodology would make clear potential demands and needs of the aid beneficiaries. The
survey results show that Vietnam respondents agree for lack of S&T expert and
technology managers in Vietnam. Accumulation of S&T human capital by education and
training is recognized as one of the most important factors for Vietnamese social
development and economic growth in the long run. The high demand for training
programs of S&T experts and researchers implies need for expanding Korean—Vietnam
economic cooperation, specially in this S&T field.

Keywords: ODA, Vietnam’s S&T system, S&T policies, ODA demand
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1Z2H(18.0%), T2 (8.5%), *M}TTW.BA) wolw, Al Wske] g9 4t
Z1ERRE ] vl o]l 20091 o] Fell = 30% olstE vrolF o mA 2012 9
4v) EoF §AVE 73.4% 5 AAsE 5 dF Z&o] Tuistal Atk 4t okl
#3671 =0DAE £ w, 2003'd 2.0%°1A 2006} 1.8% A% ZHAskdth7E 2012

i e
ol
-
u

mo rL X rlf Mz oo vz
o
o f

o 34%7HA F7belte 5 St i*ﬂi‘ Bolal glov, M= ey E

cRAe® AT 7= FET FEIH

Hopd A9 A4S B, 20159 K ICAQ] AA ALFY 63729 oA w&
Hokel HlFo] 209% %2 71 Hlvol i 7= gy A woprt 17.9%, Ko s
o TEAA Lokt 44 165%, sHA ok W T o] 147% T o ® UE
v o

Fare] A9 ODA &0l F2 ofrlopmrbel FJFH o] Aar, Fdoprlol 57t
gk gh=e] FAYERT= 25%0 Eekar vk 20109 A FolA dA g 267 F
A @™ ToA ofAot= 12740 2F}HA=T 53] FdotAol wUtRE M
, AmdlAlol, dejd, FrRYo}, des FEHEE § 67w AZHAT. A
1 FAYxE BY AA Adad 63729 d F obAlol w7EC g dx7t
39.7% % 7HE Ea okZ Yt 21.7%, THV 108% w9 «o® vy 9l
KOICA7F A3 EoF T 7@ dduA Eof oprtolx oA =7pd Bl F o]
M w2 mke WMEdeR ‘45}‘/}1 29, A=dAlo}, F, gk, FEY

o dhes 5ol g0 rtm

4

ofMIQE w7t EFe F8 Y o X1 A HokREe AV e, AHEAV e, AR
A, AAEA, w5 AAMNL Fo] EFFETE gh-ol At I FAH JeFH ke
WA E R Zor} CoST(Committee on Science & Technology)$t 319 $1¥3] 7}

G Zoke] AradEds AJXT A A Fo FHEEoks Ve
nlolzz AT, AWpsr, 7|48 HFet Solth, 3} oA te 73y
woF UstE A AVIEHS HASGA XA ey CoSTSh oA vhgFd g4 AL
S AP gtor 53], A= Hd Ado] IAPH L YD

=

2 m{%

5) ofAIRF W wetrle FHAI = sl ApARE 2l AgE(2016) HE.



& dw-olAd AP Bl e, o] F Fwe] A
319tk 2004 gk-of A 3

55 AEANS s b Ao £LH FYE
Uaol B FEAWO AW, 20059 ol AHes] AT F-opAlet A%
A e Fdstedeh. Betl & o Hetr1ed A gL 2

2 9
& ARTE ARAL FAALE A% 3}

3} ok Al Sk U318
AQe BESHT Uk APAS, 4F J%, AaA, vtelam AA4FY, /13,
AFYE Ex FAFGEoR AN/ DRAAR ARkl A FHBE
L
[e)

28, R&DAE 3, 7lE/hEd} Ads F§=HS 3 opAlt FAdd

1. Wed ZA 2 #gstr]= AAg ZA

1. 44 438 2 4

19860l =¥ Z=o]Reol(Doi Moi) &3 ODA 91, 2=l F4 o=
Ed AAZE wE S22 dAFsta o ZolRol Ao VA wde A
AAAL] EQde S w04 R FA T2 24, 2FAEe] udE, FAd
HWtY el AE, w738 x2A 0 AS, Lela g B ABAe] Bis soldd

(=782 &9 3, 2000).

1990 % ol2jg F Aol FEAow HEauA Aol FIHAo U ofA
d FEAVIR AT FA F2E g w3 E A, A% 2000
3 2] A HF A7 thAl Sl E A 20000 -2010d A B A G EC] 7.26% ]
23 o ol HEYS AAGFES oF 5% AAAH FHE FASHL o
AdE GA wig e Heln

g5 GDP= °F 1,700%] Zel®= AlA 5891l 191" W& GDP7F 1902€ & =
AA 1392 FALST7FE BREo] Bl gl 1909 GDP S717F #A
Har vk dWEES] 1070d AR G AT A # el o] 5 ES 20203 192
GDPE 3000-3200 €& 94 HE= star A

rﬁ FE
=



<a¥ 3> wWEY FAAGE, 199 GDP ¥ 1209 2 HGDP
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)
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9]
o
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e F N
3 '8
g
o L
© 1 L ©
T T T T T T !
1990 1995 2000 2005 2010 2015
year
° dgdp GDP per capita
log(GDP per capita )
) A A4 E(dgdp), 1919 GDP, 1919 A A GDP.

20123 o] o]0 F A ZAE
W FAb Gk oo x| glef o] Sl

A 71z2e AE A2 7heAdol o

E<ny
=

715,

o

{

o= FA7Id S aFTEA Azl

g% FETE AEHE A3 A

l:lc]—];_'_

g

s

1990 1995 2000 2005 2010 2015
ear
o dimpo dexp
ltopen
) FE5 7 (dexp), 7Y F7HE (dimpo), 7 4 7H ¥ %= (Itopen)
HMEGS 379 69 U=, 169 A=, wqddez 9ot M
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Ee] IgAA gt 7%, F5L 3909 mdmIHEsE 49, £9
ofth. 2013W Wt R = Addiv] oF 30.22% Sk 2839 e E h
= 1399 g dMEYE @5 4iA o FASTben 1919 A5
(6289] &el), 291 &3 (2589 ©@l), 391 w= (2059 EE)olth. +F
ol o 32.2% SUbR 21099 ©el, F9L 254% FTUHE 7179 @ E
A FAE oF 28% TUbske] 13929 @ @At gtk HulEW
of FA AFol el Pl whet A AFAA ] FFo] AA FheHv
A EA R FOE FESH Ak s wWEd Zilz?j FES A
7 F A2 2000 o] F A &E] a1 gl o]
= %SH HRZZEA A W FAS Gdhsa 71E3
A AR
d, 94, ool 20%, 23 AF}dol
AT & wdA A9, oAl SAbsE
= QIT7E oF 53%E AbA s glol MlEW BAC dlig X v #=
doFEel v e dAelA B o wEde] Adgze BA 4
HAE S wstd det A AAbska 9l

>

Ir
NN
oW o
oo o2 2 N - & ol Joh
Mg 4 @ 7 on H

2
=)
of
i
2
%2
S
29,
Av)
o,

39%, 32 Akqdel 41%E FA S 9}\:} zq A

2. ME FH3t7)% A%t 4

WEY A7 4gd2 #dd 2242 94 AR A (Office of Government: OoG)ZE
3} 8t W & 5 (Ministry of Science, Technology and Higher Education)”} 3L, 314
AE7t2 45 de F349 AE7#< JJr?i.W]%zéz—'iﬂ%ﬂ(Natlonal
Council for Science and Technology: NCST)7}F 3t % #str|&we] RAZ
7} 8} 7] <2 B (Ministry of Science and Technology: MoST)¢} WlEwe #3749
(Vietnam Academy of Science and Technology: VAST)® 4 o 9t}
#HE7]EH-(MoST)E Al #3r|& FAE #Agste FAR HAA ZE9
He7)s AR A AYy =S T8k, A4, AAANE, FEEE E 7]

A, ATk B4 ), Ak Ae] v gRA agla AFE A D7) Holn
OoG HA 2tsle] #strledd &S Fdste AF71Ho] AFHo o,
WEFARE Ugty 22 A5 uSU|#HS 99ty wIdEAEE HEY w43
g sle e AL E BYsa A
W Eol 3387 dy v EGAE 38 (Vietham Academy of Social Science:



VASS)el dtigte] 7lzd7s43 M2 e dAa&s Z3sE SHor 337
% %248 ¢ 933 Yk VAST 9 VASSE #49 %7 poz tse 3
G @AY ATETE o] Vel AMHn Jeom ATE FFEE F gt £
15070013 o] % dtwolst mAW Ale F oAje] wEY Fhste] Fe A%
atel i,
<29 5> MEY ZR 24 74
Office of the Government Mational Council for
—————————————————————————————— Science and
Department of Science and Technology Policy
Education
53 i Vietnam
Ministry of Ministry of i
Ministries Education and Science and gc_adem\,r D; UN.E“OQ?
Training Technology nghnrfgiggy DIVEEAlies

(2). #s71= &

Ministry-affiliated
research
institutions

(Survey and analysis institutions)

MISTRASS (National Institute for Science and Technology
Policy and Strategy Studies)

MASATI (Mational Centre for Scientific and Technological
Information)

Universities

YISTEC (Vietnam Centre for Science and Technology
Ewvaluation)

(Support crganizations)

NAFOSTED (Mational Foundation for Science &
Technology Development)

SATI (State Agency for Technology Innovation)
HHTF management board

{Hoa Lac Hi-Tech Park management board)

=]

|

T8 A= ZA

#3871 &=S 87l 98, 2000 #HErlew, 2005 A A AAAY, 2007 2}
ZlEoldH, 2009 d SlolEy 5 Ui VEHS A Aldstal . o
a7 Eo]l AP e AL A AL, AP a9 38 SFRS, FIEA, g9




R&D 917] %, de, g B, 493 9T A
0% F4 W AW AR 8, AFFA/#e A4, R&D FBH7}, RD A3
Fgud Ago] TFH vk EF SoldslEe] WA W T4 AA, TA
e %7 2 Agud AW A% Fo FAH drh 53 solwge Tz o
& ! &

2~

=

wEY AA A oy

Zo 2k HFE v Zadta Quh. 20139 V]ES HwW AR oA oF 100074
Dong(eF 574 ¢)ola o]F I|dr|wdit 204 &(F 43
1 2

[
AR A WFE 640lv] A PR o4 Ffo

r >
=
=
o
N
it
£2
2
rlo
ol\
N

N
o

ol
&

32
o

& o2kl A

a= et | FARG%) | qaddd
2006 5,429 1.85
2007 6,310 16.22 1.81
2008 6,585 4.36 1.69
2009 7,867 19.46 1.62
2010 9,178 16.66 1.60
2011 11,499 25.28 1.58
2012 13,168 14.51 1.46
2013 14,144 7.41 1.44

2+ &) OECD(2014), Science and Technology in Vietnam

HEYLS 2011d 1€ 10713 A AAEAAZE 2011-2020(Socio-Economic

Development Strategy)g 33 v}, 1070d 7] dAddegFe o] e

Lgsol vk 10/ o1& Akl %A Q¥ AL B}, 2ol 3o}
Newde 25, H9714e AU wae 9Edon F§suA 3

rr

Aot

20208714 AR 87| ERFAA ohAt Tk £F W el AA FFE
Egats Zelth 202087b4 GDPlA ety &l go] A s wFL 20%74A)
shojel s, etr)&oldt MF S 29014, stold AES] AN FL 45%717 ol
al

L 91T 10008 3 AFASE AU £A4E 1-128 02 F/A7E A ol
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W87 vl Eo] GDPAA A 8k= BT 1.5% 2%
ARt & e ito] AAs= v T 2% ©|7% 2% °17%
10008 7% A7 g dAYo] A 9-10 11-12
GDP % ato] %9 H]?r 45%
gtold wd AAYo A 5,000 10,000
SAFEe] A8 A 30 60
#etrlE 7149 A 3,000 5,000

HEY QR o3t 2011d wWEYe R&D A& 574 2940% & (Dong)(F
2659 9¥)°o. 2 GDP tiH] 0.21%° s Fgrrt. o]= ofAlQt= 7l A 7FEE et wy
ojAlo} H T} vkl Bzl Hl 2 FEolARE QIEv[Alole} W Hrhe ¥ F
Z o] tH(UNESCO Report 2010).

2011d H-&9d R&D AF9 7|49H
3 7140l 28.4%, thdto] 3.13%, & < F
74.1%, 714 o] 18.1%<% A=} Hlﬂz‘sﬂi‘?i 45
ol AR AR R&D HFTE F43A4

9l o},

R&D % #3849 0TS 2d 719S A 33A771383 gstey 71z
T oHlZF o] 30%, SE&ATFEe] 53%, MEAFe] 17%E A s . Sl
NBS BA o] HlFe zZ+z 35%, 50%, 15%°]al thatel A9 zhzb 41%, 50%,
9% 2 YEtYIL ). ol FFATFIHe] o] ygte] A FeHog 4 A
A7l ZNEATF v Fo] wi LA
ok 20119 Ao =A== 105,230

TS A7 645%, 59719
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A vebda gon 33 =X Ao
oz Fe Ao7 FHFAH o]iL o]F AAdATF
27k 43844 02 41%° A FEke] o gATAIE g er w2 ez dey

a A 1q’(OECD, 2014).

IV. Ed #4357l ODA 8 X4}

& 20169 11¥€-12€9 717 B9 2

W EYe 137l ODA F8 FAES
1 ZALE AABG LS < 3> AAE W

2 ouEY A1 AFsste] W

i
S

o
P

6) olofl tisi ~tAlgH 22 A2 1(2016)
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By webr)e w4 Eeod £28 B, WEY AEAE A ARl 7
wro}, Wekukel Zo] Aw v Hetr) &AM B AL NEFIATAL F
3nha A4stn Uk wW AT H3r)E Fode AERA AP BR
368% U QlmulAo}, ZFRTlcl mekul 5 ByolAol #AE mrh Ard o
= A yEd

ge @9 #8s 2sed zeadd 0 Fast 0 %A deow @
Fol ol wEuThE MEY 47 Yol @& w1 A5sE Aoz Yy

aogleh @3 U s $d w&FA Zeady NE4d Tzl

SER

]
d% qel 4 A= A
8 4583 A,
N&Ad Zeaded g +o 94 B4 dEdn gden 2 ok oy
F% HUE AR BEFAS W/ E § AssE Ao Yeym ok

<¥ 3> #/e AKHZTZOY FQ
A TR _ R | 3 -
qE J‘—. - %ﬁ_ ;‘(} A 5]]:“
« WEY Y 05 des]eg
g T 8 20 2.95 0.69 2 4
. Q;Eﬁ% U o vEAg A8 20 3.25 0.72 2 5
s MBS 2wl 19 3.68 0.82 2 5
e
e WEY Y #87|E wsFd
zahdd 0% res B8 0 |3 08 2] 0>
< Fae #es)e A wd
W&EHA T2 b ZA7) 20 3.20 0.77 2 5
o] B
. Hj%% Y 7leddZzz a9 20 3.85 0.75 2 5
e
. il}é% iélﬁ%"’égil%‘ﬂ 20 3.60 0.75 2 5
. 3 A Ao 71&=Aq
Ej%- ;ngyj %E}oﬂo s 20 3.40 0.68 3 5

<E 4>9) AAE AHE w9, MEY WAM A& BFFA Folo R
rﬂsﬂ 5397} Yeseti gwlgd Hlal STl Mel wKFU Fol 5%uwol Yesth
gate] @ vlolAe] Bas1EE el dal HA Aol
el e E mameage 447008 AAE GIEAA 1 Ad A
o= tehtam gov 44T FF

2
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AEgn wes | @@ | wEaAd | A2 | A
c WET UelA %
ey 19 153 0.51 1| 2
Tl Ae] F% whEd
e o 19 1.05 0.23 1| 2
- AEAY F8E weEa
A, 19 2,05 118 1| 4
<3 5> AAE wlEES v A Fof wszeafe Fo8 A
AR, 4 METS Asd dAAg A%rle Ha Y vd A gz
Aol 3 o7k HiF 3952 7 A JdEbya o
Geom B84 AAAD AW, B3 &% FAEA, %7 R&D, HlA vt
o B A whe Y S8 Fow Usum itk AW 7} Hoh %
NE &S AGAAA, F7 B SN0 xeG Ao P WK ER Y
Foe e Z2ad Hl&) vAg Aol wk FjHom vhA YEhal gl
<E 5> A AAH Ho7144H B WY £o
A Z29Y FEF B | BEEA | A& | H
- Ss] & ZpEA 19 38 | 050 | 3 | 5
< 2} HelE AE 20 375 | 085 | 3 | 5
e 19 395 | 0 | 3 | 5
- A% 20 3’5 | 097 | 2 | 5
- AHAR 20 375 | 072 | 3 | 5
. 3871 <=3 3z
A7y ohelERAl sl 20 360 | 050 | 3 | 4
C FEATA 19 379 | 019 | 3 | 5
- akste <7 20 395 | 076 | 3 | 5
- S A A 20 390 | 019 | 3 | 5
. S7F R&D =213 20 380 | 095 | 3 | 5
SEErEE 20 380 | 083 | 3 | 5
C 994 19 574 | 105 | 2 | 5
<E 6> AAE A A Vedd woF wszEad o8 BY, Ve
o d AAE @RS AmuAckel og FANAAY AF Be S wd
. thgow R&D TRUH, A4 9 24 49, A4 A&Edel 1§ Fe
5o ¢oz yuum Qu. e AESAE, ERe, Eun Fopel
& AA MNFAAAY B Aol olUuAW FUACE Ge £9F nmolw
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