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a’a* Abstract

[@ Research Backgrounds

» Due to its significant economic and social impact, the pharmaceutical industry

holds a crucial position within a country

» While the pharmaceutical industry in Korea has experienced consistent growth
in market size and production capacity, it faces challenges in new drug
development on the global market compared to other leading countries like

US and Europe

» New drug development is recognized as a sector prone to market failure with
high risks of failure and long-term costly development process. Therefore, the
government R&D investment assumes a pivotal role, particularly for latecomer
countries like Korea. Enhancing efficiency of government R&D investment

becomes even more important.

[ Features of New Drug Development

» A ‘new drug’ refers to a pharmaceutical substance with either a new compound

or a new indication

- New drug development can be categorized into ‘new drug’, ‘incrementally

modified drug(IMD)’, and ‘biosimilar’ based on the type of pharmaceuticals

- New drug development also can be categorized into ‘basic research’, ‘target
identification’, ‘candidates discovery’, ‘preclinical trials’ and ‘clinical trials’

according to the development stages

» The features of new drug development can be summarized as high risks-high
returns, challenging regulatory approval, high level of appropriability, and

indispensable entry to the global market
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- The industrial leadership shifts in pharmaceutical industry between countries
did not occur as readily as in other high-tech industries like automobiles,

semiconductor, shipbuilding etc.

[@ Status of government R&D investment in new drug development

» There is a continuous increasing trend in government R&D investment in new
drug development. From 2008 to 2020, government R&D expenses and the
number of national R&D programs and projects related to drug development

have increased by more than threefold.

» Scientific outcomes(number of SCI papers and citation rates), technological
outcomes(number of patents registered in Korea or US), and economic
outcomes(number and amounts of technology transfers) resulting from

government R&D investment continue to show an increasing trend.

- Nevertheless, the ‘technology strength(TS) index of new drug development

in Korea is still at a lower level compared to leading countries

[ Efficiency of government R&D investment in new drug development

» ’Efficiency is defined as the ratio of output to input. To calculate the efficiency
of government R&D investment and analyze determining factors, data

envelopment analysis (DEA) and panel regression analysis were employed.

- The sample is national R&D programs in new drug development conducted
between 2008 and 2020

» The average efficiency of government R&D investment in new drug development

is gradually increasing

- Efficiency tends to be higher in the ‘compound discovery’ stage compared

to the ‘preclinical and clinical’ stages

» Positive influences on the efficiency of government R&D investment are observed
for the ‘ratio of government research fund and the ‘ratio of investment in

small and medium-sized enterprises(SMEs)’
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- Conversely, higher proportions of ‘direct costs’ and the ‘ratio of doctoral

researcher’ are associated with decreased efficiency

[@ Cases of government R&D investment in new drug development

» Korea Drug Development Fund (KDDF) conducted R&D program with the goal

of launching global new drugs throughout the entire drug development cycle

- Various R&D projects were supported, exceeding the goals with 17 global
technology transfer and fees reaching 19 trillion KRW

* SK Biopharm — Cenobamate(Phase 2), Yuhan Corporation — Lazertinib(Phase 1/2), JW
Pharmaceutical Corporation — JW1601(preclinical), HanAll Biopharma — HL161(under
candidate)

» The implications derived from the above cases are as follows: @ Reviewing
and selection of project goals from the perspective of private investors,
@ Flexible adjustment of goals and plans based on changes in the development
process, and @ Setting specific goals for global new drug launches and

government support accordingly.

[@ Conclusions

» Enhancing efficiency of government R&D investment are needed to achieve
goals targeting global markets and developing new drugs, beyond simple

quantitative performance indicators

» For enhancing efficiency, strategic focus at each stages of drug development

process and policy measures such as creating an ecosystem for SMEs are required

» Reconsidering the direction of government R&D investment from the perspective
of private investor, and providing customized support specific to the needs

of R&D institutions

Vi
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