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I.

II. : R&D
(STEPI)

III. : R&D
R&D

2
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(Evidence Based Policy
Making)

3

Design/Redesign

of the Policy

Ex Ante Impact

Evaluation

Implementation

of the Policy
Monitoring (DB)

Ex Post Impact

Evaluation
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4

Design/Redesign

of the Policy

Ex Ante Impact

Evaluation

Implementation

of the Policy
Monitoring (DB)

Ex Post Impact

Evaluation

Feasibility assessment
by MOSF(KDI, KISTEP)
Project/program level
Not policy level

No legal process for ex
post impact evaluations.
Only routinized
project/program
evaluations.

Project/program
perspective,
rather than performer
perspective

Very diversified,
Ministerial silos

Very diversified,
Ministerial silos

STEPI

>
?

=
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I.

II. : R&D
(STEPI)

III. : R&D R&D
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II-1. R&D 1
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Three Different Perspectives of Impacts
: Academic, Economic and Societal

- Not the main focus of this presentation

Economic Impact Assessment ( )

- Rich data and quantitative methodologies

- Pursuing better policies by looking at the past.

Societal Impact Assessment

- No well-known quantitative analysis tools

- Informed Delphi Survey based on insights of experts

- Pursuing better policies by looking at the future.
9
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Framework of Impact Evaluation of R&D
Investment in STEPI
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(Hwang et al., Impact Assessment of R&D Subsidy on Input Additionality
Case, OECD Bluesky 2016 at Ghent)
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Methodologies,
For Examples

(Hwang et al., Impact Assessment of
R&D Subsidy on Input Additionality

Level Data: the Korean Case, OECD
Bluesky 2016 at Ghent)
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Methodologies,
For Examples

(Hwang et al., Impact Assessment of R&D Subsidy on Input Additionality
Bluesky 2016 at Ghent)
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R&D

Q 1. R&D

R&D ?

( ) ?

Q 2. R&D

, R&D

?

R&D R&D ?
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II-2. R&D : 2
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II-2-1. R&D
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R&D

: * **

* , ( ), ,

4

** , , , 4

?

?

?

?

:

- (2000~2014)
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R&D

1

_ (2008)

- 7 59

(14 )

(4 )

19
: , KISValue
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R&D

2

_ (2008)

-

3,150

- (1,440 ) 2.2

20
: , KISValue
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3 R&D

3

_ (2008)

- 180

- ,

2.6~9

21
: , KISValue
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R&D

4

_ (2008)

- 6

-

4

22
: , KISValue
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R&D

23

?

-

-

5

:
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R&D

24

?

-

( )

2014 1 10 , 2 3 , 3 3 62.5%

?

- ,

-

?

-

- 92 71 (60) (61)

,
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2002~2014

2014
2002
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:

2002~2014

2014
2002

2014
(-)
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II-2-2. R&D
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R&D

- , ,

-

-

(Outcomes, Impacts)

28

- 63 -



R&D

-

-

-

29

< (2011-2015) >
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R&D

-

-

- Propensity Score Matching (PSM) Difference in Difference (DID)

- PSM :

- DID : ,

30
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R&D

(1)

- - , ,

- -

- - R&D 4

- , R&D

31
1: *, **, *** 10%, 5%,1%

2: ATT ( ) (%p)

ATT

1 2 3 4 5

2.1 5.8 *** 9.2 *** 15.7 *** 14.6 ***

9.0 *** 11.8 *** 12.5 *** 13.7 *** 15.5 ***

8.3 *** 13.2 *** 16.8 *** 19.2 *** 22.3 ***

10.7 *** 17.5 *** 22.7 *** 25.2 *** 28.9 ***

ROA -0.19 -0.9 ** -1.19 *** 1.19 -3.5 ***

ROE -4.2 61.6 51.5 6.2 195.6

-2.3 -4.3 -42.8 * 7.8 -19.0

R&D 49.7 *** 57.7 *** 27.2 *** 10.7 -0.17

1 R&D 33.5 *** 37.6 *** 12.7 ** -0.2 -13.9
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R&D

(2)

- ,

-

32

1: *, **, *** 10%, 5%,1% )

1 2

( ) 0.001532 *** 0.003091 ***

^2 ( ) -3.87E-06 **

( / ) 0.001854 * 0.003326 **

^2 ( / ) -7.53E-06

( ) 0.023369 *** 0.026765 ***

^2 ( ) -0.00062
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II-2-3. R&D
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Backgroud

- R&D / R&D

- , R&D

- R&D ,

- R&D ,

- , R&D ,

R&D

34
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(R&D )

-

(Doern and Phidd

- Vedung(1998) ,

,

- R&D /

(1997)

Rothwell(1992)

Thomas(1990)

(2009) R&D

(2008) R&D R&D

(2007) R&D R&D

Oerlemans et al(1988)

Brennan, Dooley(2005)

, (2006) R&D
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( )

- (Combination)

-

-

- ,
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- 2010 (KIS)

1) 2010

2)

set

3) 2010

- 3924

-

37

( / ) log(2009 ), log(2009 )

( ,%) (2010 2009 )/2009 *100

(%) (2010 2009 )/2009 *100

(%) (2010 2009 )/2009 *100

R&D 2007 ~2009 R&D /2007~2009

R&D 2007 ~2009 R&D /2007~2009

R&D 2007 ~2009 R&D /2007~2009

log(2009 /2009 )

2

2

2

( ) log(2009 )

2009 R&D /2009

OECD HT,HMT,LMT,LT
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- R&D
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- ( , )

-

- R&D

- R&D

- R&D

-

-

- 1) R&D

, 2)

- R&D R&D

- ,
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( 6 )

II-2-4. R&D
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R&D

- , , , R&D

-

, R&D

- ,

(spillover)

-

- , ,

( ) ( )

.

41
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R&D

- .

-

, .

-

.

- (3SLS ) , ,

.

42
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R&D

-

KISTEP

-

,

17 1995

2013

.

-

(

),

4 (10%, 15%, 20%,

25%)

43

- 78 -



R&D

44
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R&D

- 4 / /

/

-

-

,

.

-

,

,
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R&D

- /

- ,

-

,

- ,

, .

- ,

( 1, 3, 5, 7),

( 2, 4, 6, 8).

-

46
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II-2-5.
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.

- .

- ,

.

48

- .

- 29 .

- 1993-2014 , VECM .

- TFP

GDP .
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49

_1( )

-
21.96%~28.12% . (2004) 13.9%.

1.521166*** 0.406321 1.324108*** 0.381591

(K)

:
0.529601*** 0.043429 0.54205*** 0.039347

(L)

:
0.113795*** 0.029136 0.126702*** 0.027098

R&D (Z)

:
0.169425*** 0.033569 0.157095*** 0.030586

Hausman Test
Chi-Sq. Statistic Chi-Sq. d.f. Prob.

3.669664 3 0.2994
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50

_2( vs VECM )

- VECM , 0.328189 .
0.548813 .

-
.

VECM

1.521166*** 0.406321 2.296280**

(K)

:
0.529601*** 0.043429 0.548813** 0.13640

(L)

:
0.113795*** 0.029136 0.083942 0.12440

R&D (Z)

:
0.169425*** 0.033569 0.328189*** 0.13154
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51

- 90
.

- (2004)
90 .

- 32.23% (2004) 28.1%
.

- ,
.

GDP TFP

- , GDP 4.76% 2.20%

GDP

1993~2014 4.76 0.81 2.41 1.53

100% 100% 17.07% 50.70% 32.23%

GDP TFP

1993~2014 4.76 2.20
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(1) (+) .

- 0.169425 , 1% .

- (2004) 1981~2002 .

(2) .

- , 1993~2014 17.06%, 50.70%, 32.23%

.

- 90

.

* ,

, .

52
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R&D (Input additionality) (Impact)

R

&

D

ROA

5 3.5%
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STI (Input additionality) (Impact)
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R&D

- 15 70

- R&D

- R&D : , , , , , , , , ( ) ,
, , R&D

- 15 R&D : R&D

- R&D : , , , , , R&D
R&D

, R&D

- , , R&D , R&D

- , R&D vs. R&D .

R&D
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I.

II. : R&D (STEPI)

III. : R&D
R&D

57
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A Case of Evidence Based Policy Making:
R&D Support Programs for Firms in Korea

Data gathering from the existing monitoring system(NTIS)

Data linking: NTIS + Financial statement information
Ex post impact evaluation

voucher)
Redesign of the policy

Necessary but skipped frequentlyEx ante impact evaluation

Interest coordination and resource reallocation

Scale up decision for policies
Implementation

Accumulation of data for behaviors not only for

projects/programs
Monitoring
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Activities

R&D Subsidy

The most popular instrument at this moment

But the effectiveness being questioned severely

Equity Investment in Very Early R&D Stage

Public VC funds(including the public fund of funds by SMBA(Small and Medium Business

Administration), already established

Public R&D Loans

Normally public loans have broader purposes as supporting competitiveness and

innovation, or protecting SMEs. (SBC, Small and Medium Business Corporation; TCB/TDB,

Technology Credit Bureau/Technology Data Base)

Public R&D Guarantees for Loans from Commercial Banks

KIBO(Korean Technology Finance Corporation), well established

R&D Voucher

Just started in 2016 from the self-reflection of the effectiveness of R&D subsidies
59
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Resources for R&D Subsidies

R&D Performers

Public Research Institutes

Universities

SME

National Research Institutes

Large Firms

Government

High Potential Enterprises

Miscellaneous

(Billion KRW, 2015)

7,823 (41.4%)

4,262 (22.6%)

2,790 (14.8%)

958 ( 5.1%)

628 ( 3.3%)

618 ( 3.3%)

613 ( 3.2%)

1,182 ( 6.3%)

~ 4 Billion USD

(source) 2015
, MSIP, 2016
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Alternative Instruments and an
Example of Resource Reallocation

around 4 Billion USDR&D Subsidy

Well established
Equity

Investment

Very small, not

distinguished from

other public loans

with broader purposes

R&D Loan

Well established
R&D

Guarantee

0R&D Voucher

< 1 Billion USD

For young enterprises
R&D Subsidy

Equity

Investment

1.5 Billion USD (just

an example)
R&D Loan

R&D

Guarantee

1.5 Billion USD (just

an example)
R&D Voucher
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Conceptual Design of Alternative
Instruments

Public R&D Loans

Accountability of firms improved as a liability, preventing moral hazard

No extra burden in terms of cash flow for firms: No interest

No limitless individual responsibility for founding firms: No individual joint guarantee

No Collateral

Leverage of the loan mechanism: 10~15 times of the annual budget

Supporting in-house R&D activities of firms

R&D Voucher

Preventing illegal transaction between firms

Creating the R&D service market with exactly the same size as the budget

Decision by firms, not by government in doing R&D (topics, goals, roadmaps, etc.)

Supporting purchase of R&D services and IPRs by firms
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Government

Ministries and Agencies

R&D Service
Provider

Public Research
Institutes, Universities,
R&D Service Companies,

etc.

Firms

Payment

Application

Selection

R&D Service

No Decision by Firms

Conceptual Design of R&D Voucher 1
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Government

Ministries and Agencies

R&D Service
Provider

Public Research Institutes,
Universities, R&D Service

Companies, etc.

Firms

Application

Selection and Provision of
R&D Voucher

R&D Service

Payment by R&D Voucher

Decision by Firms
Selection of Partners
Approval of Payment

Conceptual Design of R&D Voucher 2

- 99 -



Ex ante Impact Evaluation,
Implementation and Monitoring?

No ex ante impact evaluation for the policy of R&D voucher

No legal process for ex ante impact evaluation for policies

Short terms of decision makers in charge of the policy (Pali-Pali culture of Korea)

Implementation and Monitoring

Implemented by government with the help of agencies, without necessary engagement

by the policy designer

But sizable introduction from the first year of 2016 over around 600 billion USD

Pali-Pali

coordination

No specific monitoring system for the policy, therefore no systematic accumulation of

policy data

We are just waiting for the outcomes and impacts of the policy
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Conclusions
Experience of the evidence based policy making

We experienced a very practical case in the area of supporting R&D activities of firms

waiting the outcomes and impacts of the policy

What should be done in the future

To do ex ante impact evaluation for polices not only for projects/programs

To find more evidences for the existing policies: scale-up and leap to be a global player

from the domestic SME status

To establish a monitoring system for the policy and systematic accumulation of policy

data, which could be utilized for impact evaluation in the future
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Impact Evaluation For,

Justification vs. Better Decision
Making
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