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SH7|4t @M =2l(Evidence Based Policy

Making) A}O| &

Design/Redesign
of the Policy
so1u w goig N
ol A HEFTILO| Q| K]

Ex Ante Impact
Evaluation

Ex Post Impact
Evaluation

\ )

Implementation

Monitoring (DB) of the Policy
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Very diversified,
Design/Redesign  Ministerial silos

of the Policy

/~ N

SIx| STEPI ¥&t

Ex Post Impact > Ex Ante Impact
Evaluation o|z2j ? Evaluation
No legal process for ex - Feasibility assessment
post impact evaluations. by MOSF(KDI, KISTEP)
Only routinized *Project/program level
project/program *Not policy level

evaluations.

Very diversified,

Project/program : S
. Implementation  Ministerial silos
perspective, Monitoring (DB) - .
rather than performer of the Policy
perspective —
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STl (Science, Technology and Innovation)
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Three Different Perspectives of Impacts
- Academic, Economic and Societal

> Academic Impacts ~ Research Impacts

- Not the main focus of this presentation

> Economic Impact Assessment (2 WHEXIZ2| XH)
- 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.
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Framework of Impact Evaluation of R&D
Investment in STEPI

Economic Impact

Societal Impact

Microscopic Economic Impact Indicators and Statistics
1st stage 2nd stage > 1st sta 2nd sta
i [ g \ g g st stage nd stage
8~ R&D project Information Innovation policy measures S5 Collecting indicators and Survey for industrial leaders
O - funding size, etc Information %) statistics related to societal and/or the public on societal
%) 2 - financial support for SMEs > | impacts impacts from STI policies
O - academic papers - public procurement ©
S - patents, etc. S
©
+ + Q
\ Linked with enterprise DB Linked with enterprise DB
——
Macroscopic Economic Impact Areas of Societal Impacts
5]
R&D stock © Income / Wealth Food / Clothing and Housing
9 o
8. Physical capital stock < Work Safety
e~
8 Employment 8 Health Government Service
g Trade (incl. technology trade) E Relationship Environment / Energy
v
© Education investment 2] Political / Societal Leisure
- @ || activities
% Locomotion
Transaction
< Social Problems in
cation real and virtual spaces
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STI Policy Demand

Societal Needs,

Government Initiatives

Outcomes
Economic, Societal and
Academic Longer-Term

Impact

Impact(effects on society)

Result
- intial impact
- achievement of clearly
described goals

Planning and

Implement

Objectives

Application
Process

- Commercialization
- Technology Transfer

- Papers
- Patents
- Prototype

- R&D funds - Design (Theory)
- Human Capital - Development
- Time (Experiments)

- Tcs‘(:ng

R&D Process

- Project Management

Evaluation

Efficiency Evaluation

Effectiveness Evaluation

Impact Assessment or Impact Evaluation

(Hwang et al., Impact Assessment of R&D Subsidy on Input Additionality and Firms' Performance Using Firm 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
and Firms’ Performance Using Firm
Level Data: the Korean Case, OECD
Bluesky 2016 at Ghent)

PSM APPROACH

Research Objective:
Analyzing the impact of R&D subsidy on the performance of private firms

Methodology:
Propensity Score Matching (PSM)

Results:

- Beneficiary firms showed greater performance in growth and funding ability 4 years
after receiving the subsidy, compared to those that did not receive.

- Whereas, no clear evidence of profitability growth of beneficiary firms 4 years later.

A 4
TABLE 2
- " ATT (Average Treatment Effect on the Treated)
Classification A Year Two Years Three Years Four Years
Later Later Later Later
Sales Growth Rate 188 ™ 08 ™ 647 B i
Growth Rate of Employee 283 e B45 ™ S 7B L I 0 16 < - R
Growth 1
Asset Growth Rate 219 ** 563 ** 761 v {19
Debt Growth Rate 356 "= 808 "~ §I2 o 13T
R&D Growth Rate 387 W™ §82 *™™ 818 el 97y M
Innovativeness Growth Rate in R&D per person 21,1 *** 323 ** 427 ek 30 4 ke
Growth in R&D per Sale -1.46 2.58 -4.19 D1 *
ROA Growth 083 * 2485 ™ 078 -0.32
et ROE Growth 17.6 1191 * 046 2.7
Profitability 1
Profit Growth 7.62 426 * 574 10.24 **
Labor Productivity Growth 0.007 -0.16 -0.001 0.005
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Methodologies,
For Examples

ECONOMETRIC APPROACH

Research Objective:
The impact of government R&D subsidy on the firms’ own R&D activities/investment was analyzed.

Models:

InSelfRD,, = 3, + 3, In SelfRD,, | + 3,DumGRD, , | + 3,DumGRD, , , gDumGRD InSelfRD,, = B, + BGovRD,,_, + B, In Emp,, + B,In Sales,, + B, Profits,, + £, (2-1)
+ﬂ4DumGRDu +7c;1,1 + El.l
InSelfRD, ,,, = 6, + 6,GovRD,

it=1

+0,InEmp,, + 6, In Sales,, + 6, Profits,, + &, (2-2)

The dependent variable InSelfRD,, refers to log-value of R&D expense of firm i in year 7. The dummy variable DumGRD refers to whether or not
firm i received government R&D subsidy in the given year (if yes = 1). Variable Size,, refers to the size of firm i in year, where big-size=1,

mid-small size=2, and venture firm=3. Variable Sector,, refers to the type of business (manufacturing=1, service=2, construction=3, etc=4). v
TABLE 3
Results: ;
Dependent Majar
m i Independent Coefficient
Variable A
Variable

Firms that received the government R&D subsidy in year 7 showed smaller self-investment in R&D in year 7 than those that did not receive the subsidy.

Model 1 InSelfRD,,  DumGRD,, ~ -0.1220*

' ) o Model 2-1 InSelfRD, GovRD,,  p: Negative **
- As the result of Model 1, the result through DID analysis method showed that the firms that received the government R&D subsidy in year / showed ’

smaller self-investment in R&D in year / than those that did not receive the subsidy. Model 22 InSelfRD, GovRD. d,: Positive **
- Firms that received government R&D subsidy in year 7 invested a greater amount in R&D in year 7 + 1 than those that did not receive the subsidy. i i

(Hwang et al., Impact Assessment of R&D Subsidy on Input Additionality and Firms' Performance Using Firm Level Data: the Korean Case, OECD
Bluesky 2016 at Ghent)
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T ALY B7H (Input additionality)
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Lpristock20 | & BIZIGIT7H S XAS (27 H220%) 323 14.03 1.58
|_pristock25 MY BRI SERAS (L7 HE26%) 323 13.85 1.59
I_ex_govsti0 | Ef MY HEAWNLSRAS(A7E10%) | 323 16.22 0.87
I_ex_govstls | Eb &% BHBAVNLSHAS(271215%) | 323 15.06 084
I_ex_govst20 | Ebdg] HEANUSIUAS(Z7HE20%) | 323 14.93 0.82
I_ex_govst2s | Ef M2 HEAWNLSENAS(A7HE05%) | 323 14.80 0.80
l_ex_pristli0 | EbAIY DIZIA S XAS(2I7H10%) | 323 18.34 0.53
I_ex_pristls | Eb Mg QIZIADAUSIAS(Z7HE16%) | 323 18.13 0.52
I_ex_prist20 | Ef AR DIZKATINSSTIAS(Z71220%) | 323 17.96 0.51
l_ex prist2s | Et MY RIZIADNLENAS(Z71E25%) | 323 17.81 0.51

_78_




0z

B R&D AH¢

7F A

A Il
— =

Q

21

HI

25741}
72 10% #4712 15%
B
modal 1 modsl 2 model 3 model 4
Dependent variable: |_va
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|_govetock1l 0.032+ -0.031
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constant —1.221%=* -0.433 —1.358== —0.804
Industry dummies s 4 =3 g
Year dummies = 7 = 5
Dependent vanable” |_md_pri
|_va (Lag 1year) 1.097 %= 1.008++=+ 1.080%== 0.991%==
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|_ex_prist10 0211
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Industry dummies s 4 =3 g
Year dummies = 7 = 5

FHD: * pd1; #= pl05; #== pd O, A

Cinlsi4ol 6T Cin| 4ol Z s M2

E =+ pl 1=+ pl 0
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LTS 20% 712 25%
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meodsl 5 meodsl § model 7 meodsl §
Dependent variable: |_va
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d I7H HF E Xl.Ol 7=|X-||)k'|7(|- 7| ():|
— = | — O o O
AL EXet X 2A 2HZE0 1(Tf22H)
nbSk=anli =SHEg 1
4
EHAL EZ Q4 ERAL EEQR
Mgt 1.521166*** 0.406321 1.324108*** 0.381591
EAE(K)
) 0.529601*** 0.043429 0.54205*** 0.039347
RH2o| AHEER2Y
S AR (L)
) 0.113795*** 0.029136 0.126702*** 0.027098
SO AHEEEY
R&D A5 (2)
B 0.169425*** 0.033569 0.157095*** 0.030586
AL ERLO] AHE B
Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Hausman Test
3.669664 3 0.2994
- 7|& AR EL 240 MEH A/ Y FXte| AE EHEE2 = SHEo met
21.96%~28.12%°2| A1IE E Q. AMEfJE(2004)0| HAF M= HAFI|LO| AF=EIHA M2 13.9%.
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ARNYEXIQt ZHdEo| A 2MAN 2D nYFat2H vs VECM 2 )

dng st VECM
tH 4
=8+ EERA =ZA 5 EEQA
g 1.521166*** 0.406321 2.296280**
XEASK)
XH2O| AFEEFEA 0.529601*** 0.043429 0.548813** 0.13640
—— U'ETTEao
SARR(L)
=0 AHEEREEAN 0.1137957 0.029136 0.083942 0.12440
o—l UEa "o
R&D A £(2)
o1 L) RIS AE BRI 0.169425"* 0.033569 0.328189*** 0.13154
i =T NMN=TE 7o

-I-

- VECM 2d 2XM A7}, 7718 EXIO| At= El

>.
r|o

0.3281892 2 FHE|Y
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(L =
Eob Xp2O| A= EFE Y2 0.5488135 H O ﬁ-_rWH%* Kb 2f E'P‘UHIE Eﬁlmoi 7ot S.
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o GDPZ7tg CEI|0E AHe7|0l= ATHE7I0 =
1993~2014 4.76 0.81 2.41 1.53
100% 100% 17.07% 50.70% 32.23%
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o2 uilgiN SRR R0l it AN YTl Jj0jmTt YTjH o2 ofEl Aoz ety
- 0= AEfY (2004)0] APOIME XIH YT HOZ £M7|Zho| /0| MO[gS HO|Lt ZIH A
Ao Bl Aol ol0i2e 04 o=AL 2A AR SE S Slofel
- HFH AQTNEO] 7|0 = 32.23%E E O MEfH (2004)2| 24 Z1f0Ql 281% HELCt A 2 A
O 2 LIE}H.
-0l AT, 50| AHAY 7|0z SOIS Gtef ATl Tl HTjXoE 1 F2YO)
XD ee olo|E
2713H 2l GDP F7+8 U TFP 57}
FilEs GDPZ&7t& TFPS7tE
1993~2014 4.76 2.20
- ENZADL 2N 7|7 59 GDP 57122 B 476% A5 His| ZRAMAES BR 2.20%
A53 HOE LiErY
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® 7|¥o| £ RAD Fxtof OX| = FE

« H|X|7|Hoj H]|&l| 4 = 2k 97.9% =7} S7HEA 22|, 2016) o5 R&D X|3lo| M7t AE B FI}
. ElZM 0.21(2H4219|, 2016) « EfMH W8 R&AD AEQ| HIPIHX] JHAMERE 2 0.219

® 7|9 X R&DEXLO O]X|& &3
SY zHo| XA\ of ]3] 11% H SXHFA AL, 2016)
o 347|% xjale £yjo|2t A}

« 21 57.7% / 39 27.2%

SN NN NN NN NSNS NS SN NN NN EEEEEEEEEEEEEE *H*I_*o.l %7'_

- 493 RElE B3} AL
X| Al Xt E
Stock
\ 4 v
MAF =7} 201 =7}
o'L- © T o o
712 gz | @ o— .
R&D X|& Stock
= o M | Bi7gRoAs | xy gm
+ HIX| 27| Hojl Hlsf 411 = I %] 27| 2) che]
ok 11.9% Z7HEtA219], 201 5E$3.5% LA
- . « HX| 27| 2ol Hls) 411 3 s x
SLI19X 8 HIxI 271U of 12.1% Soh@ugel 2016) :
sl 549 & 22.3% =7} = .
- E471Y B UK el :
5'—=| 14.6% =7} - .
ngEE TEEY %
Scale-up
+ HIX| 27| ol H|sY 411 :
. oF 10.8% ZIHEHAI212|, 2016) ® fsssesssnsusnsssnsnnnannndp
- F47|Y gL HIX|HTI L :
H|sl| 5HE 15.5% =7} . Global AI%I-HE

*H—E—E' %7" NSNS EEEEEEEEEEN

e FnEEFZo| HELIHE 57.7% AL
(X212, 2016)

— . A|HEM AT} . Positive
sessenp . SES O L] O Not Positive
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2714 (Input additionality)
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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)

Ex post impact evaluation . o , ,
« Data linking: NTIS + Financial statement information

« R&D subsidy — Other kind of instruments (e.g. R&D
voucher)

Redesign of the policy

Ex ante impact evaluation « Necessary but skipped frequently

 Interest coordination and resource reallocation

Implementation . .
« Scale up decision for policies

« Accumulation of data for behaviors not only for

Monitoring projects/programs
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5 Instruments for Supporting Firms' R&D
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
. Not that main instrument for firms' R&D activity
. 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
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Resources for R&D Subsidies

R&D Performers
* Public Research Institutes

« Universities

« SME

« National Research Institutes
 Large Firms

e 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
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Alternative Instruments and an
Example of Resource Reallocation

R&D Subsidy

Equity
Investment

R&D Loan

R&D
Guarantee

R&D Voucher

« around 4 Billion USD

* Well established

 Very small, not

distinguished from
other public loans
with broader purposes

» Well established
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R&D Subsidy

Equity
Investment

R&D Loan

R&D
Guarantee

R&D Voucher

« < 1 Billion USD

 For young enterprises

« 1.5 Billion USD (just

an example)

« 1.5 Billion USD (just

an example)



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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Conceptual Design of R&D Voucher 1

4 )

Government x No Decision by Firms

Ministries and Agencies

\ /
I l @ Selection

@ Application

® Payment

~ ('R&D Service)
@ R&D Service Provider

l Public Research

Institutes, Universities,
\R&D Service Companies,j

etc
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Conceptual Design of R&D Voucher 2

4 )

Government x Decision by Firms

Selection of Partners
«Approval of Payment

Ministries and Agencies

e

@ Application

@) Selection and Provision of
R&D Voucher

®_R&D " (" R&D Service
Provider

Public Research Institutes,
Universities, R&D Service

Companies, etc.
@ Payment by R&D Voucher\ /
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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 implemented — resistance by stake holders without sufficient interest

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
. Doing ex post impact evaluation — Redesign suggestion of policies for R&D activities of

firms — implementation of one alternative instrument (R&D voucher) — monitoring and

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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