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SESSION A1

How Does Trade Protectionism Affect Al
Investment in Firms?
Evidence from the US-China Trade War”

Taekyun Kim?, Sukwoong Choi®, Gangmin Park®

ABSTACT

This paper explores the impact of trade protectionism on Al investment in firms. Given the global
resurgence of trade protectionism, it is crucial to understand this phenomenon within the context
of information systems (IS) literature. However, this area has received insufficient focus, and
the effects of trade protectionism on Al investment remain unclear. We argue that increased
tariffs on Chinese products reduce competitive pressures on US firms, thereby boosting their Al
investments and fostering innovation. Empirical evidence shows a notable rise in Al investments
among US firms protected by the trade war, leading to Al-driven innovation. We delve into
the mechanisms behind this investment, including slack resources, value chain complexity,
and existing technological expertise. Our research underscores the unintended, yet positive,
consequences of protectionism on Al investments and subsequent innovations in US firms.

keywords

Artificial Intelligence (Al), Trade Protectionism, the 2018 US-China Trade War, Competition, Al Investments,
Human Capital

1) We thank organizers and audiences of 2023 International Conference on Science of Science and Innovation (ICSSI),
2023 Informs Annual Meetings, 2023 Conference on Artificial Intelligence, Machine Learning, and Business
Analytics, and 2023 Conference on Information Systems and Technology (CIST). This paper was previously
circulated under the title, “How does competition affect Al investment in firms? Evidence from a quasi-natural
experiment in the United States.” All errors are our own.

2) SKEMA Business School. taekyun.kim@skema.edu.

3) Massry School of Business, University at Albany, State University of New York. schoi27@albany.edu.

4) Corresponding author. Software Policy & Research Institute. gangmin.park@spri.kr.
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SESSION A1

Antecedents of firm innovation responses to
deregulation

Hee Jin Mun®, Yerim Chung?

ABSTACT

The removal of institutional restrictions on a specific domain of innovation activity (innovation
deregulation) has the potential to alleviate problems associated with regulatory hindrances to
innovation. Although innovation regulation compels firms to comply with its rules and standards
or face penalties, ensuring uniform compliance with deregulation can be challenging because of
variations in firms’ motivation and capabilities to exploit the opportunities deregulation offers.
Thus, deregulation’s innovation goals may not always be achieved. Based on the deregulation on
incrementally modified drugs (IMDs) in the Korean pharmaceutical industry, we propose motivational
and capability factors that are expected to accelerate firms’ utilization of the opportunities
created by deregulation. Based on research on performance feedback, this study argues that
depending on performances relative to aspiration levels, firms are motivated to release IMDs to the
market. Furthermore, based on studies of knowledge management, it is proposed that both the
specialization and scope of knowledge assets represent innovation capabilities, and the interaction
between these two distributive characteristics enables firms to conduct the market release of IMDs.
The empirical findings showed support for the proposed hypotheses. Building upon these empirical
results, we discuss the theoretical implications and offer insights for policy considerations.

keywords

Innovation deregulation, Innovation regulation, Knowledge assets, Performance feedback, Pharmaceutical
industry

1) Electronics and Telecommunications Research Institute, Senior Researcher (hjmun99@etri.re.kr)
2) Yonsei University School of Business, Associate Professor, Corresponding author (yerimchung@yonsei.ac.kr)
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SESSION A1

Adapting Innovation Strategies:
Response of Korea to China-US Trade Frictions

Dongnyok Shim"

ABSTACT

The purpose of this study is to empirically estimate whether the influence of the main
instruments affecting technological innovation in Korea has changed in the context of the return
to nationalism triggered by the tariff war between the United States and China in 2018. We use
internal R&D activities as a factor affecting technological innovation represented by productivity,
and foreign direct investment and imports and exports as means of external knowledge
absorption as explanatory variables, and examine whether their influence on productivity has
changed since 2018. We estimated TFP by firm using data from the Business Activity Survey for
all firms with 50 or more employees, and estimated TFP by industry by weighted average. The
model was then estimated by linking the variables to industry-specific R&D investment, FDI, and
imports and exports.

keywords

Technological innovation, US-China Trade war, R&D, Export, FDI

1) Konkuk University (sk4me@konkuk.ac.kr)
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A framework to Identify knowledge flows
across multiple disciplinaries:
Case study of Electric Vehicle
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ABSTACT

This study introduces a framework to identify knowledge flows across various technological
fields using patent records. As technology rapidly evolves and product life cycles shorten, firms
are investing more in R&D to remain competitive. The growing importance of interdisciplinarity
in technological innovation makes it crucial to understand knowledge flows across multiple
disciplines. While previous studies have used citation analysis and text mining to address this,
they fall short in accounting for the dynamic nature of technological change. This paper proposes
a framework that combines technological space and citation analysis for a more comprehensive
exploration of knowledge flows.
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Scaling Frugal Innovations:
A Multi-Case Analysis Using a Triple Bottom
Line Framework

Kidest Tefera Wondimu®, Eun Hee Kim?*

ABSTACT

This research endeavors to bridge significant knowledge gap by conducting an in-depth examination
of the intricate nexus between frugal innovation and sustainability within the framework of the
Triple Bottom Line (TBL). Through a systematic analysis of diverse frugal innovation cases, the
study seeks to elucidate the multifaceted impacts of these innovations on economic prosperity,
social equity, and environmental integrity. The research questions delve into intricate relationships
between frugal innovation and the three pillars of sustainability, providing valuable insights for
policymakers, businesses, and stakeholders. The study systematically selects cases across sectors
and regions, offering nuanced insights and serving as empirical foundations for refining the
theoretical framework of frugal innovation. Findings categorize frugal innovation cases into low,
medium, and high sustainability indices based on accessibility, adaptability, scalability, and the Triple
Bottom Line. Examination of diverse cases reveals how frugal innovation aligns with TBL dimensions,
significantly contributing to economic sustainability through cost-efficiency, social sustainability
through inclusivity, and environmental sustainability through resource-efficient practices. The study
highlights the critical role of stakeholder engagement in the success of frugal innovation initiatives
and recommends effective policy measures to promote sustainable frugal innovations.

© 2017 Elsevier Inc. All rights reserved.
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The Influence of In-house Design on Sourcing
Decisions and Performance

WooYong Park(#2)", Min Xu?, Young Ro®, Faisal Khrushid®

ABSTACT

Many studies highlight firms’ strong tendencies toward the make sourcing choice in dealing with
architectural innovations while others suggest that firms (even with the buy sourcing choice)
can successfully manage architectural innovations by emphasizing the positive role of designing
outsourced components in-house. How in-house design affects firms’ make-buy sourcing choices
remains poorly understood. We explore the role of in-house design in the make-buy sourcing
decision in response to an architectural innovation. Firms regularly add new features to improve
the initial performance of their architectural innovations, causing the degree of component
interdependence of the initial innovation to change over time. We first argue that when dealing
with a level of component interdependence ranging from none to moderate, firms employing the
buy choice coupled with the design of outsourced components in-house are likely to remain with
the buy choice. However, beyond a moderate level of component interdependence, even firms
which design outsourced components in-house are likely to ultimately switch to the make choice.
Second, we argue that even the same ultimate make choice can result in performance heterogeneity
depending on the prior sourcing choice path (i.e., whether firms initially designed outsourced
components in-house) before selection of the make mode.

keywords

In-house Design, Make-buy Sourcing Choice, Component Interdependence, Architectural Innovation,
Make-Buy Sourcing Choice
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User Engagement on Al Use
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This study examines the influence of algorithm-based stock recommendation systems on
investment decisions, with a particular focus on the effects of information overload and individual
differences in Need for Cognition (NC). Investors often face an overwhelming amount of data
when making investment decisions. The complexity and sheer volume of this information requires
extensive analysis to maximize returns, which can lead to information overload and impair
decision—-making abilities. Recommender systems are essential in managing this data overload by
providing personalized suggestions based on user preferences and behaviors. However, algorithm
aversion remains a significant challenge, as users may disregard algorithmic advice even when it
is accurate. To address this, the study explores strategies such as incorporating user feedback to
enhance trust and engagement, thereby reducing algorithm aversion. By identifying the factors
contributing to algorithm aversion and understanding how NC influences user preferences, the
research aims to improve the design of personalized recommender systems. These insights are
intended to guide the development and acceptance of algorithm-driven recommender systems in
stock investing, enhancing their effectiveness and user experience.

1) M5t ZAHist AL 21 (dojeon@snu.ac.kr)

2) M=20istu AHfst 4= wAXXt (woojecho@snu.ac.kr)
3) MZist 7|&ZFHED &M W4 (kyootai@sogang.ac.kr)
4) M2A|Eistn AHs 14 (kimjm2016@uos.ac.kr)
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IT Capability and Innovation

ABSTACT

We propose that information technology (IT) capability promotes innovation performance by
facilitating knowledge-intensive assets. We use firms listed on InformationWeek 500 as a measure
of IT capability, finding that IT capability positively impacts firm innovation. We further determine
that IT capability is important in innovation, indicating that firms may facilitate knowledge assets by
advancing networks and sharing information efficiently. Furthermore, the relationship between IT
capability and firm innovation is more pronounced for firms with more intense competition because
innovation is more critical in competitive high-tech industries. By fostering knowledge sharing,
our study can provide a more nuanced understanding of IT’s role in impacting firm innovation in an
increasingly complex environment. This study contributes to the literature on innovation and the
economic consequences of IT capability.
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Empirical Analysis of Key Factors Influencing Regulatory
Improvement through Regulatory Sandboxes: Focusing
on Industrial Convergence Regulatory Sandboxes

SeRin Park”

ABSTACT

As technology advances rapidly, regulations are also being improved to keep pace. However, the speed
of regulatory improvement has not kept up with technological advancements, leading to concerns that
regulations hinder technological innovation. To address this issue, the Korean government decided to
introduce regulatory sandboxes. This study aims to examine the current state of regulatory improvements
and identify factors significantly influencing these improvements using survey results from companies
participating in the industrial convergence regulatory sandbox managed by the Ministry of Trade, Industry,
and Energy. A total of 368 samples were collected, but after excluding companies that only participated
in the prompt identification, 351 responses were used. The analysis revealed that the significant factors
influencing regulatory improvements are the expenditure used during participation in the regulatory
sandbox, the product of the number of relevant laws and the number of competent authorities, and
the number of employees, all of which have a positive relationship with regulatory improvement. This
suggests that internal capabilities of companies are important when attempting regulatory improvements
through regulatory sandbox, and that larger projects requiring the cooperation of multiple administrative
departments are more likely to succeed in regulatory improvements. This result indicates that government
should focus on providing human and administrative support to help SMEs exceed the scale of large
enterprises, rather than merely offering financial subsidies, to overcome these challenges.
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1) Technology Management, Economics, and Policy Program, College of Engineering , Seoul National University,
(serinpark@snu.ac.kr)
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Too much of a good thing is a bad thing: The impact of
exclusive subcontracting and customer concentration on
technological innovation of Korean science-based SMEs

Raehyung Lee, Duk Hee Lee"”
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This study focuses on the exclusive subcontracting and customer concentration, which can affect
the technological innovation of science based small and medium-sized enterprises (SMEs). Using
the panel data of 2,825(for customer concentration) and 2,224(for exclusive subcontracting)
observations of Korean Science-based SMEs from 2015 to 2019. We tested the hypotheses about
the impact of the exclusive subcontracting and customer concentration on technological innovation
of SMEs. The empirical results show that, for science-based SMEs, customer concentration has
an inverted U-shaped relationship and exclusive subcontracting has negatively relationship with
technological innovation. For innovation strategy, This study establishes and tests hypotheses by
linking exclusive subcontracting and customer concentration, thereby providing logical alternatives
for the various argues of existing research. And this study is also unique with specifically focusing
on SMEs.

keywords
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1) Graduate School of Innovation and Technology Management, College of Business, Korea Advanced Institute of
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Factors Influencing Consumers' Switching
Intention toward Robo-taxi

Yechan Kim", Hangjung Zo?

ABSTACT

Despite the increasing market interest in a robo-taxi, a commercialization service of autonomous
vehicles (AVs), most existing literature has focused only on functional aspects such as the
effectiveness or convenience of autonomous driving technology. Accordingly, this study selected
the properties of existing services and the attributes of robo-taxis as key variables through
literature review, and comprehensively investigated the factors that influence consumers’
switching intention toward robo-taxi service based on the Push-Pull-Mooring (PPM) theory. A
survey conducted on a total of 197 potential consumers was analyzed using SPSS and SmartPLS,
and significant variables including efficiency, sustainability, perceived control, and trust were
identified as a result of the analysis. Drawing on the findings, practical insights involving the
direction of robo-taxi service development and marketing strategy were suggested.
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Robo-taxi, Push-Pull-Mooring (PPM) theory, Switching intention, Structural Equation Modeling
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This study explores the relationship between national artificial intelligence (Al) capabilities and
product diversification. Scholars have often regarded the knowledge, skills, and technologies
embedded in products as hidden capabilities, paying less attention to their interactions.
Addressing this gap, we propose a novel methodology that connects national knowledge
capabilities in different dimensions using co-occurrence data of patents and international export
products from 145 countries over two decades (1999 - 2019). Utilizing this multidimensional
knowledge space approach, we observe that national Al capabilities positively influence product
diversification, albeit with significant time lags. Notably, the complementary effects of Al are more
pronounced in developing countries, which face challenges in diversifying into new products due
to path dependence, compared to developed countries. Our findings provide critical implications
for policymakers, suggesting that general-purpose national knowledge capabilities, such as Al,
contribute not only to direct technological outcomes but also indirectly enhance the global export
competitiveness of adjacent industries through their complementary functions.
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Al object detection model for autonomous
driving on a small mobility platform”

U8s?, Abid Furgan®, M3|2Y
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Recent advancements in computer vision have led us to achieve higher performance in object
detection. Autonomous driving is one of the leading applications of object detection. Usually,
a huge amount of annotated data is required to achieve a robust performance of deep learning
models. Despite many public benchmark datasets for autonomous driving, annotations for road
obstacles are often missing. We collected and labeled 7,500 road images with 14 critical class
annotations for both the traffic agents and road obstacles. We trained the Yolov5 model and
deployed it on a small mobility platform that is capable of running the object detector in real-
time and storing the data on a remote server. The small mobility platform will be helpful in road
image data collection and automatic labeling.
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Who to collaborate:
Exploring the role of knowledge overlap between
inventors in innovation performance

Jisoo Hur", Seokhui Lee?, Junseok Hwang®, Keungoui Kim*

ABSTACT

This study investigates the implications of knowledge overlap between inventors on patent
performance, focusing specifically on the quality, quantity, and novelty of inventions. Utilizing a
comprehensive dataset from the PATSTAT database, we analyze 3,352,202 inventor pairs from
patents filed by US-headquartered publicly traded firms between 1980 and 2015. Our analysis
reveals that while a higher degree of knowledge overlap between inventors typically increases
the quantity of patents produced, it negatively impacts the patents’ value and novelty. Notably,
the relationship between knowledge overlap and both patent value and novelty exhibits a
curvilinear (U-shaped) pattern, suggesting that beyond a certain threshold, increased knowledge
overlap can enhance both the quality and novelty of inventions. This study contributes to the
existing literature by underscoring the importance of balancing knowledge diversity and shared
expertise in fostering innovation.
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Navigating the Innovation of EV Batteries :
Detailed Examination of Technology Trends
and Technology Levels

Chaehyeon Kima", Sumin Kanga?, Yoonmo Koo”, Junseok Hwang®

ABSTACT

The rapid development of electric vehicle (EV) battery technology is an important driving force
for the development of the automobile industry. This study provides a comprehensive analysis
of the current status and future direction of EV battery technology. This study evaluates the
growth stage, national technological competitiveness, and market concentration of both lithium-
ion batteries (AA) and solid-state batteries (AB) using a powerful methodology that integrates
technology trend analysis and technology level assessment.

The findings reveal distinct growth patterns and maturity stages for cylindrical, prismatic, and
pouched lithium-ion batteries and highlight important developments over the past two decades.
Additionally, the study identified a new emergence of cylindrical and prismatic all-solid-state
batteries that are poised to revolutionize the EV battery landscape. Additionally, the study
evaluated the technological capabilities and market strategies of leading countries, and examined
market concentration ratio (CRn) and Herfindahl-Hirschman Index (HHI) scores to reveal different
levels of market power and competition across different regions and battery types.  »p»
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EV batteries, Technology evolution, Patent analysis, Technology trends, Technology levels
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Navigating the Innovation of EV Batteries :
Detailed Examination of Technology Trends
and Technology Levels

This analysis provides strategic insights for policymakers, industry leaders, and researchers,
suggesting that continued innovation and strategic market entry are essential to maintain
a competitive advantage in the rapidly evolving EV battery sector. This study highlights
the importance of continued research and development, technological diversification, and
international collaboration to drive the next generation of innovation in EV battery technology.
This comprehensive survey of EV battery innovations is significant because it provides valuable
perspective on the technological and market dynamics shaping the future of sustainable
transportation.
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Optimal capacity expansion pathway of
renewable energy and energy storage
under 2050 net-zero in South Korea

ABSTACT

Renewable energy is being presented as a sustainable solution to the problems raised by the
climate crisis. Accordingly, the Korean government is also considering renewable energy and
nuclear power as means of achieving carbon neutrality in the power sector. However, due to
the output fluctuation and intermittency of renewable energy, Energy Storage System (ESS) is
required. The ESS device stores surplus power as other types of energy and discharge it back into
the grid during high load times to relieve power supply instability caused by renewable energy.
However, unlike renewable energy, where detailed capacity expansion plans are continuously
established, specific plans for energy storage devices are being delayed. Accordingly, the
capacity expansion planning model is employed to emphasize the need for the simultaneous
planning of renewable energy and energy storage device, and compare the cost and the amount
of device capacity required to achieve carbon neutrality, and the total curtailment with the result
of individual planning. In addition, ESS as a facility that is still not commercialized as renewable
energy technology, the uncertainty of the cost prediction exists. Therefore, the impact of cost
reduction speed — which represents technology development — on the result is also investigated.

444
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Optimal capacity expansion pathway of
renewable energy and energy storage
under 2050 net-zero in South Korea

This study emphasizes the need for co-optimization planning of renewable energy and ESS
facilities to Korean policymakers, and at the same time helps them understand the changes
might take place when technology development rate of energy storage varies. In addition,
unlike previous studies, the time resolution of facility operation was set to one hour to describe
the volatility of renewable energy output and the charging and discharging decisions of ESS in
more detail. Thus, the result of capacity expansion planning could reflect more realistic quantity
demand of the facilities.
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Republic of Korea's strategy to expand
its defence industry global supply chain
(PMSEII-centric)

Larry Hencshel"

ABSTACT

This study examines the Republic of Korea’s strategic efforts to expand its defence industry’s
global supply chain with a particular focus on its cooperation with NATO in the era of a Resurgent
Cold War. It assesses the broader impacts of geopolitical uncertainty, technological advances,
economic fluctuations, social tensions, and information and infrastructure improvements on
the defence industry. The study highlights how South Korea can leverage these dynamics to
strengthen its position as a global defence leader by strengthening its relationship with NATO. In
particular, it is presented through a SWOT analysis how South Korea can establish its position as
a global leader through cooperation with NATO, and it assesses the impact of uncertainties in the
international security environment, such as rising tensions between the US and China and the
conflict between Russia and Ukraine, on its defence industry strategy.

1) (227|2) Office of the Secretary of Defense (X!2]) Director
(¢2fx4) 3030 Defense Pentagon Washington DC 20301-3030 United States
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New Algorithm with Improved Search Ability
Leveraging Quantum Computing Principles
and Genetic Algorithm Framework

Byoungil Choi", Jihye Jung?, Taechoon Lee, Joonyup Eun®, In-Chan Choi”

ABSTACT

This study introduces a novel quantum-inspired genetic algorithm by incorporating the principal
concepts of quantum computing. To assess its effectiveness, experiments are conducted for
benchmark instances of the knapsack problems. Furthermore, comparative experiments are
performed with existing algorithms.
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Locating EMS Manned Aerial Vehicle
Facilities to Improve Response times for
Cardiac Arrest Patients

Junbeom Choi”, Joohang Kang?, Joonyup Eun®

ABSTACT

Reducing response time of emergency medical service (EMS) is especially important for cardiac
arrest patients who need faster first aids to survive. In this study, we propose a facility location
model that applies manned aerial vehicles (MAV) to the existing EMS system. The proposed model
uses both ground ambulances providing advanced medical care to all patients and MAVs providing
basic medical care only to cardiac arrest patients. When a MAV reaches a cardiac arrest patient
faster than a ground ambulance, basic medical care such as cardiopulmonary resuscitation can
be delivered more quickly, which increases the chance to survive patients. The proposed model is
formulated as a mixed integer linear program and a corresponding heuristic is developed based
on genetic algorithm framework. Numerous experiments are conducted and the results show that
adopting MAVs into the existing EMS dispatch system effectively reduces response time under
various conditions.

keywords

location problem, manned aerial vehicle, response time, cardiac arrest patient

1) Graduate School of Management of Technology, Korea University
2) Graduate School of Management of Technology, Korea University
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Robot-Friendly Building is a recent concept that the building is integrated with the robot operation
and services within its eco-system. With this concept, the residents or customers in the building
can gain robot service experiences such that a robot delivers their food, beverage, and delivery
packages and parks their vehicles. To optimize the entire experience of the robot services, we need
to determine the optimal number and placement of robots by analysis. The actual deployment in
the building is the one way to analyze necessary parameters. However, it is time-consuming and
consider no building factors such as the number of elevators available. In this paper, we provide
the simulation-based service scenarios analysis approach. In this approach, we analyze and detail
the operation procedure of possible robot services and build the scenario operation in a basic 3D
simulation framework to measure the service operation delay time over the number of robots. In
addition, we analyze the results and provide potential discussion and consideration for the Robot-
Friendly Building simulation and business.
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What Has Happened in the Relationship between

Entrepreneurial Orientation and Performance?
Temporal Meta-Analysis on the Relationship between Entrepreneurial
Orientation and Performance in a Governance Perspective

Jiwon Junga" and Kyootai Leeb?

ABSTACT

Entrepreneurial orientation has been a significant focus in entrepreneurship research, guiding
extensive theoretical and empirical exploration for over four decades (Covin et al., 2006; Rauch
et al., 2009). Entrepreneurial orientation measures the extent of entrepreneurial behavior within
organizations in the context of strategic decision-making (Miller, 1983) and the propensity of
organizational decisions and actions to favor entrepreneurial pursuits (Wiklund et al., 2003;
Lumpkin et al., 1996). This construct has consistently shown a significant and positive influence
on organizational performance in numerous studies (Rauch et al., 2009; Rostain, 2021; Saeed
et al., 2014; Soares & Perin, 2020). The nature of this relationship has shown variability ranging
from 0.242 to 0.299 in prior meta—analyses (Rauch et al., 2009; Rosenbusch et al., 2013; Saeed
et al., 2014; Soares & Perin, 2020).

A key question centers on whether there is the significant time effect in this relationship. This
question arises due to the rapidly evolving entrepreneurial environment and institutions because
many studies have already demonstrated that the business environment affects entrepreneurial
activities (e.g. Rosenbusch et al., 2011; Saeed et al., 2014; Miao et al., 2017; Cavallo et al.,
2019; Stam & Van De Ven, 2019). A closer examination of the Global Entrepreneurship Index
reveals a global upward trajectory in the health of entrepreneurship ecosystems from 2006 to
2018. The U.S., United Kingdom, Japan, Germany, and France have all witnessed increases in
their index scores. »p»

1) PhD student, Graduate School of Management of Technology, Sogang University
2) Graduate School of Management of Technology, Sogang University, BW616, Baekbum-Ro, Mapo-Gu, Seoul,
South Korea, 04107
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What Has Happened in the Relationship between Entrepreneurial
Orientation and Performance?

Temporal Meta-Analysis on the Relationship between Entrepreneurial
Orientation and Performance in a Governance Perspective

Additionally, we can observe the dynamics of both environmental changes in entrepreneurial
framework conditions and individual changes of entrepreneurial behavior and attitudes through
indicators from the Global Entrepreneurship Monitor (GEM). While prior meta-analyses have
primarily focused on the overall effect of this relationship within a specific timeframe, they have
yet to address mainly time effect in the relationship. This paper undertakes a temporal-focused
meta-analysis by collating studies cited in prior meta—analyses and incorporating the latest
research. The primary aim of this paper is to ascertain whether there exists a positive temporal
effect in the relationship between entrepreneurial orientation and performance over the period
spanning from 1986 to 2023.
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Hybrid Entrepreneurship and
Startup Performance:
The Role of Employment Status and Cofounder

Sumin Kim"”, Wonjoon Kim?

ABSTACT

In the realm of entrepreneurship, there is an emerging trend of employees seeking entrepreneurial
opportunities while maintaining their primary jobs to mitigate the risks associated with full-time
engagement. This study examines how hybrid entrepreneurship affects startup performance,
distinguishing between hybrid entrepreneurs who maintain their primary employment and
those who take a leave of absence. Moreover, this study also investigates how the presence of
cofounders moderates the performance of hybrid entrepreneurs. Based on the analysis of the
large-scale data set from the Korea Institute of Startup & Entrepreneurship Development (KISED)
and the Korean Ministry of Small and Medium Enterprise and Startups (MSS), it was revealed
that while hybrid entrepreneurship provides a safer path for exploring new business ventures
by leveraging existing job resources, its effectiveness significantly depends on the employment
status and cofounder presence. Strategic choices, such as taking a leave of absence or engaging
cofounders, significantly influence the likelihood of achieving better startup performance. The
study contributes to the entrepreneurship literature by articulating how specific strategies within
hybrid entrepreneurship frameworks can lead to successful venture outcomes.

keywords

ESG Engagement, Employee Turnover, Generation Z, Climate Quitting

1) School of Business and Technology Management, College of Business, KAIST, Master’s student
(sumin-kim@kaist.ac.kr)

2) School of Business and Technology Management, College of Business, KAIST, Professor, Corresponding Author
(wonjoon.kim@kaist.edu)
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Strategic R&D decision support framework in electric

vehicle charging technologies using patent data:
a multi-criteria approach considering national technology portfolio,
technology impact and development stage

Heeseok Moon", Hyunhong Choi"*

ABSTACT

In the context of global efforts toward carbon neutrality and climate change mitigation, the
strategic importance of charging technology for expanding electric vehicle (EV) adoption is
increasingly recognized. This study analyzed 10,393 patents related to EV charging technology
collected over 12 years (2010-2021) from the USPTO using Structural Topic Modeling (STM)
to identify 40 potential technology topics. By examining the correlations between these topics,
seven clusters with distinct technological attributes were identified, and based on this analysis,
a comprehensive comparison of the technological portfolios of six major countries (USA, Japan,
France, Germany, South Korea, and China) was conducted to pinpoint each country’s strategic
focus areas. Additionally, emerging technologies were identified through patent grant years
and citation counts, providing a broad landscape of the EV charging field. This study is the first
to perform a patent analysis on EV charging technology encompassing various technologies,
presenting visualized results through technology cluster analysis and comparisons of national
technology portfolios. Furthermore, to develop a comprehensive decision-making framework,
technologies were classified into embryonic, growth, and maturity stages based on a technology
life cycle assessment. »pp

keywords

EV charging technology; technology life cycle; stage of technological development; patent analysis; R&D
decision-making tool

1) Department of Industrial and Management Systems Engineering, Kyung Hee University, 1732
Deogyeong-daero, Giheung-gu, Yongin, Gyeonggi 17104, South Korea.
* Corresponding author: hongchoi@khu.ac.k
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Strategic R&D decision support framework in electric

vehicle charging technologies using patent data:

a multi-criteria approach considering national technology portfolio,
technology impact and development stage

By leveraging the previously identified national technological focuses and the impact of topics,
tailored strategies for each country and technology were proposed, introducing an effective
screening tool for identifying technologies in the Growth, Embryonic, and Maturity stages, and
aiding policymakers in national R&D investment. Consequently, this research not only provides a
comprehensive overview of global technological development trends but also serves as a crucial
tool for supporting investment and policy development, aiding in the formulation of customized
industrial strategies, and ultimately supporting the sustainable expansion of EV charging.
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Comparative study on Korea—Japan technology convergence and
industrial competitiveness in the Hydrogen Fuel Cell
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