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ABSTRACT
[bookmark: _GoBack]Addressing global challenges increasingly requires enhanced international collaborations, especially in advancing technological innovation within the land, infrastructure, and transport sectors. This research presents the Global Technology Readiness Index (GTRI), a structured and data-driven method designed to objectively assess and analyze the national technological capabilities. The GTRI measures national readiness across four clearly defined dimensions, technology, people, governance, and impact, utilizing various indicators ensuring reliability and diversity. In this research, the GTRI was applied specifically to the domain of smart construction technology, an emerging area contributing significantly to sustainable development. Through evaluating 12 countries, the GTRI identified notable disparities in technological maturity. Furthermore, by conducting a SWOT analysis, countries’ strengths, weaknesses, opportunities, and threats were distinguished providing a deeper understanding for strategic international collaboration. The GTRI enables policymakers and researchers to better align national strategies with global innovation objectives, thereby promoting accelerated sustainable development through informed decision-making and effective cross-border partnerships.
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1. INTRODUCTION
In an increasingly interconnected world, international collaboration has emerged as a critical necessity to address the complex and evolving global challenges. Issues such as the COVID-19 pandemic, climate change, and the depletion of finite resources transcend national boundaries demanding collective action and cooperation among nations. The urgency and scale of world challenges necessitate a global approach, where countries collaborate on expertise, resources, and innovations to develop effective and sustainable solutions (WEF, 2024). Technology, as a key solution to the problems, acts as a catalyst for innovation, which underscores the need for a deeper understanding of technological capabilities and competitiveness across nations (Science Europe, 2014).
Analysis of each country’s technology levels provides insights into the global technological advantages and challenges (Archibugi, D. & Coco, A., 2005), which foster strategic partnerships and accelerate innovation toward shared goals. To fulfill the needs, many researchers have approached to evaluate the technology levels in various areas. Previous studies have primarily utilized survey assessment methods, such as Delphi, which incorporates expert opinions (Ciarli, T., et al., 2015; Suominen, A., et al., 2022). However, Delphi methods are inherently dependent on the subjective judgments of a limited number of experts, which increases the likelihood of biased outcomes (Fink-Hafner, D., et al., 2019). As an alternative, some studies have evaluated technology level using relevant data and developed corresponding indexes. Yet, most existing indexes were narrowly focused on specific technologies, limiting the application across broader domains. The absence of a unified evaluation framework has led to the creation of separate methodologies for each technological area (Marti, L., & Puertas, R., 2023; Wei, Z., et al., 2025). Furthermore, relying solely on numerical indicators or expert-based summaries of technological differences offered limited value in identifying the most suitable partner countries for international collaboration. To support more strategic and informed decisions, a detailed analysis of each country’s specific attributes, such as technological capabilities, economic conditions, and international relations, was essential (Greif, L., et al., 2024).
To overcome the limitations, this research proposes a comprehensive Global Technology Readiness Index (GTRI) designed to evaluate the advancement level of diverse technologies objectively based on data. The index illustrates a structured and standardized method to understand technological readiness and capability at a national level. Then, by applying the index to smart construction as an application practice, an emerging technology in the field of Land, Infrastructure, and Transport with significant potential for sustainable development, the research provides technological maturity rankings, competitiveness of different countries, and SWOT analysis eventually, including strengths, weaknesses, opportunities, and threats of the evaluated countries for guidance of strategic international collaborations.

2. METHODOLOGY
The research was structured with two main procedures. The development of the GTRI and application of the index to one of the leading technologies in the engineering field, smart construction, as seen in Fig. 1.


Figure 1: Research framework

2.1 GTRI Development
The initial stage involved gathering relevant and comprehensive data to establish a robust foundation for the index. A total of 10 technology evaluation reports and journals from the United Nations (UN), European Commission, European Research Area (ERA) World Intellectual Property Organization (WIPO), Organization for Economic Co-operation and Development (OECD), Oxford Insights, and other scholarly publications were collected for data analysis as seen in Table 1. The sources were selected based on relevance, credibility, and accessibility, which ensure diverse and reliable datasets representing current trends and standards.

Table 1: Technology evaluation reports and journals
	Number
	Institution
/Organization
	Title

	1
	UN
	Technology and Innovation Report

	2
	European Commission
	European Innovation Scoreboard

	3
	ERA
	ERA Scoreboard

	4
	WIPO
	Global Innovation Index

	5
	OECD
	Guidelines for Collecting and Reporting Data on Research and Experimental Development

	6
	Portulans Institute
	Network Readiness Index

	7
	KPMG
	Air Taxi Readiness Index

	8
	Oxford Insights
	Government AI Readiness Index

	9
	Nicolas
et al.
	Quantifying the Dynamic Effects of Smart City Development Enablers using Structural Equation Modelling

	10
	Debackere
et al.
	Measuring Progress and Evolution in Science and Technology – II The Multiple Uses of Technometric Indicators



After the data collection process, the data were analyzed determining the core components of GTRI, which include identifying relevant categories and assigning appropriate weights to each category. The selection process involved analyzing patterns in the collected data to confirm the essential key aspects of technology evaluation. As a result, four common categories, including the level of technology outcomes, people (networking) and industry size, governance drive, and technological impacts to society and economy, were identified, in which other infrequent or irrelevant factors were omitted. The category weights were determined based on the frequency and importance of the factors.
To verify the categories and weights of the GTRI, expert reviews were conducted by conducted by two experts affiliated with the Korean government-funded research institutes, each with expertise in global technology evaluation. The experts have been involved in the development and assessment of the 12 National Strategic Technologies, covering areas such as future mobility and robotics, as well as the evaluation of the 17 Carbon Neutrality Key Technologies. Both experts evaluated the relevance, accuracy, and comprehensiveness of the proposed GTRI and offered insights into the suitability of the selected categories and weights, ensuring the index was both practically applicable and academically rigorous.
As a result, GTRI integrated 19 key sub-subcategories, which were indexed into four major categories and 10 subcategories, for evaluating technologies in various aspects as seen in Figure 2. The technology category, which evaluates the key outcomes of the technology, such as journals, patents, related hardware and software infrastructure, capabilities, and adaptability, was assigned the highest weights with 50%. The other three main categories that support the technology development were given the weights of 15% for people, 20% for governance, and 15% for impact.


Figure 2: Global Technology Readiness Index (GTRI)
2.2 Application for Smart Construction
The application process of the GTRI began with the collection of relevant data specific to smart construction. A total of 29 smart construction related indicator data, as seen in Figure 3, were collected and analyzed from various sources, which included academic research papers, industry reports, patents, and databases from reliable global associations such as World Economic Forum (WEF), Ministry of Foreign Affairs, Web of Science, CISCO, and OECD. The data were affirmed to obtain comprehensive and high-quality data reflecting the smart construction’s key technologies (i.e., IoT sensors, drones, automation tools, and sustainable practices).
To ensure comparability and consistency, the collected data underwent a normalization process addressing variability in data formats, scales, and units across different sources. Data normalization was carried out using the min-max scaling, one of the most common statistical techniques, as seen in Equation (1). The min-max normalization method allowed all the data to be aligned on the scale of 0 to 100 despite the different ranges and scales of each category’s data source. The normalization process allowed for accurate integration of diverse datasets into the evaluation index.

	
	(1)


where,	Zscore – normalized score;
X – raw data of the source;
Ymax – maximum score of the raw data;
Ymin – minimum score of the raw data.


The normalized data was then implemented into the developed index to determine the smart construction technology levels of various countries. This step involved assessing technologies based on the performance of each defined category of the index. The index facilitated rankings of different countries’ technology levels and competitiveness of each country, which encountered competitive advantages and challenges based on the index results. Furthermore, a SWOT analysis was conducted comparing South Korea, as an example for this research, with each of the top five countries to inform the strengths, weaknesses, opportunities, and threats during the collaboration process, as seen in Table 2. The SWOT analysis highlighted the strengths of each country in relation to South Korea, identified specific gaps or weaknesses that could pose challenges for technological advancement, explored emerging opportunities for effective international partnerships, and addressed potential threats that might influence successful collaboration outcomes (Karadzhov, V., 2025). The insights derived from the SWOT analysis provided guidance 
[image: ]Figure 3: Global Technology Readiness Index for smart construction

for selecting the optimal countries for future collaborative efforts from the perspective of South Korea.

Table 2: Definition and examples of SWOT analysis
	Indicator
	Definition
	Example

	Strength
(S)
	Focus on What Both Countries Already Possess
	Advanced technology areas

	Weakness (W)
	Internal flaws or deficiencies that both countries currently have, and areas requiring internal improvement for effective collaboration
	Regulations and cultural differences

	Opportunity (O)
	Positive external factors that could arise and what the two countries could additionally gain through collaboration in the future
	Market growth and  government interest

	Threat
(T)
	Negative external factors that could arise and external challenges that the two countries need to address collaboratively
	Political changes



To ensure the credibility and applicability of the analysis results, including smart construction level rankings, competitiveness assessments, and the SWOT analysis, structured expert reviews were conducted from five specialists in the field of smart construction. The five experts had an average of 25 years of experience in the smart construction field, with diverse backgrounds spanning academia, government-funded research institutes, and the construction industry. Each expert independently evaluated the preliminary findings derived from literature and data analysis. The expert feedbacks were synthesized and used to refine the results in three key areas, 1) the level rankings and indicator classifications were reviewed for logical consistency and technical relevance, 2) the interpretability of country-specific findings were validated, and 3) additional insights into each country’s strengths, weaknesses, opportunities, and threats were incorporated into the SWOT analysis, reflecting expert knowledge of current national initiatives and industry trends. Minor discrepancies and overly broad interpretations in the initial analysis were also corrected. The iterative expert validation process significantly enhanced the contextual depth, accuracy, and practical relevance of the final results.

3. RESULTS AND DISCUSSION
Applying the index to the realm of smart construction, technology level rankings and competitiveness of different countries were achieved. Additionally, SWOT analysis was conducted for strategic and effective international collaborations.

3.1 Technology Level Rankings
Utilizing the smart construction data sources and the index, technology level rankings of different countries were investigated as seen in Fig. 4. Among the 12 developed countries that were selected for the evaluation, the USA, China, Japan, United Kingdom (UK), and Australia ranked the top five countries, with the score of 59.19, 56.92, 42.45, 40.38, and 38.94, respectively. Meanwhile, the selected comparative country, South Korea, ranked 7th in the middle range with a score of 35.94. Singapore, Canada, Netherlands were also placed in the middle range with scores of 37.97, 35.64, and 34.36, respectively. Figure 5: Technology competitiveness of South Korea and top five countries for smart construction
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Figure 4: Smart construction technology level rankings

3.2 Technology Competitiveness
Based on the index ranking results, the technological advantages and challenges of South Korea and the top ranked countries were analyzed, as shown in Figure 5. South Korea demonstrated strong capabilities in rapidly applying technologies such as AI, big data, IoT sensors, robotics, and VR/AR, supported by government funding and industry-academia collaboration. However, the core technology development remained relatively weak compared to the application efforts. The United States led in design automation and cloud-based construction solutions, with support from institutions like the National Institute of Standards and Technology (NIST), but faced slow market adoption despite the high technological maturity. China showed strong integration of AI and smart technologies, especially in smart city projects, under the “Made in China 2025” initiative, yet the nationwide BIM adoption rate remains low. Japan possessed expertise in construction equipment automation and robotics, though technology developments were primarily driven by private companies with limited government R&D support. The United Kingdom was advantageous from mandatory BIM policies, a strong presence of off-site construction (OSC) and design for manufacturing and assembly (DfMA) firms, and national strategies for technological investment. Thus, the relatively small domestic market and limited R&D funding posed challenges. Australia promoted BIM and digital construction practices through national initiatives and demonstrated high automation, however, faced challenges due to underdeveloped infrastructure supporting technology and the low acceptance rate of emerging technologies. The analysis of technological competitiveness provided a comprehensive understanding of the current technology levels among leading countries. The competitiveness results were also considered in the SWOT analysis.

3.3 SWOT Analysis
For an effective international collaboration, a deeper understanding of the countries’ technology levels was essential. Thus, SWOT analysis was carried out comparing South Korea and each of the leading countries as seen in Fig. 6 below.

United States of America
The SWOT analysis of South Korea and the USA revealed various collaboration strengths and opportunities. Both nations benefit from numerous collaboration channels, facilitated by long-standing diplomatic ties, including the 70th anniversary of the Korea-USA alliance. The friendly relationship between the two countries can foster inter-governmental cooperation in the future. Moreover, the USA and South Korea share high technological capabilities for smart construction through initiatives like the "Smart Cities Initiative" and "Construction 4.0." Likewise, the United States holds a strong advantage, with high technology levels across nearly all domains of smart construction, which has positioned the country as a global leader in smart construction technologies. On the opportunity aspect, the USA’s diplomatic push to regain global leadership can create foundations for enhanced international collaboration, especially with allied countries like South Korea. Collaboration with the USA can enable South Korea to take a leading role in smart construction standards and proactive applications, further reinforcing leading position in the global market.
However, weaknesses in the partnership may emerge, particularly in the realm of inter-governmental collaboration systems, where efforts to minimize federal market intervention in the USA can lead to challenges. Additionally, despite the low adoption or commercialization rate, the USA holds a relative technological advantage, which may hinder collaboration with South Korea. The differences in legal regulations, compounded by strict U.S. government policies such as the Inflation Reduction Act, may also complicate cooperation. Likewise, threats also persisted, including shifts in bilateral relations or policy changes, especially following the new presidential change in the USA, which may disrupt the collaboration framework. Also, the USA being the leader in smart construction technology, competition from different countries may intensify, creating obstacles for executing international joint research.

China
The strategic collaboration between South Korea and China in the smart construction sector offers many compelling advantages. South Korea can capitalize on China’s strong price competitiveness in sensors, components, and related hardware, which allows for more cost-effective smart construction product development and deployment. Similarly, drones being one of the most important vehicles in the smart construction technology, China’s dominance of the global drone market in both commercial and industrial aspects, led by companies like DJI, was another noted advantage. Korea’s extensive experience with smart city pilot projects, implemented in up to approximately 900 cities, has yielded a wealth of practical knowledge and a mature infrastructure foundation, making it well positioned to engage in large scale, technology-driven collaboration. Furthermore, the geographical proximity between the two countries serves as a logistical strength, supporting more efficient communication, resource exchange, and coordination compared to partnerships with more distant countries such as the USA and Europe. Many opportunities have emerged for collaboration between China and South Korea. China’s growing smart construction market and the broad international cooperation channels presented an attractive platform for Korean firms and research institutions to expand global footprints.
Regardless of the strengths and opportunities, several risks also exist. China’s relatively weak data privacy regulations contrast with South Korea’s stringent standards, creating barriers to effective and legally compliant data sharing, an essential element for the deployment of digital construction technologies. At the same time, China’s domestic economic strategies posed potential threats. The dual circulation policy, aimed at improving internal supply chains, may lead to restricted exports of key resources. Coupled with the ambiguity and variability of China’s trade agreements, the uncertainty must be carefully managed and settled in long-term collaboration planning.

Japan
Among the countries evaluated for potential collaboration in the smart construction sector, Japan presented notable strengths for partnership with South Korea. Geographically, Japan was the closest to South Korea among the top ranked countries, offering logistical advantages and lower barriers to regular communication and exchange. Moreover, since the launch of proactive policy initiatives such as i-Construction, Japan has steadily developed a robust technological foundation and innovation ecosystem within the construction sector. As a result, Japan has cultivated a high level of expertise in off-site construction (OSC) and robotic construction technologies, areas in which South Korea has also shown increasing interest. The shared focus created opportunities for synergy in automated construction, particularly in advanced prefabrication methods and digital site operations. Furthermore, the potential for meaningful collaboration between Japan and South Korea remains strong. Japan’s continued investment in R&D, provision of tax incentives, and support for the commercialization of smart construction technologies were likely to accelerate the adoption of innovative solutions, creating a conducive environment for South Korea to engage in technology exchange and early stage cooperation. Short-term prospects for collaboration were especially favorable in the field of construction automation, particularly through joint seminars, technical exchanges, and bilateral research programs.
For the weakness sector, both countries have produced relatively limited joint scientific and technological outputs, such as journal publications or patents, which may restrict the formation of strong research performance synergies. Furthermore, Japan’s relatively mature domestic market and firm in-house R&D infrastructure recently reduced the urgency or incentive for government-led international collaboration efforts. In detail, to diminish the threats, external risks must be managed, especially the potential for political and economic instability between the two nations. Moreover, both countries face structural challenges, such as shrinking construction labor force, reduced working hours, and low productivity levels. The shared demographic and economic pressures emphasized the need for joint initiatives focused on advancing the next generation of construction technologies.

United Kingdom
The potential for collaboration between South Korea and the United Kingdom in the smart construction sector was supported by a strong foundation of mutual government interest and institutional engagement. Both countries have demonstrated active commitment through policy support and sustained investment, building a conducive environment for bilateral cooperation. In particular, the UK’s national innovation agency, Innovate UK, has signed a bilateral R&D memorandum of understanding with South Korea’s major research organizations, such as the Korea Institute for Advancement of Technology (KIAT) and The Korea Agency for Infrastructure Technology Advancement (KAIA). The agreements have facilitated the development of resilient cooperative networks and strategic interest in advancing construction innovation. Furthermore, the UK’s advancement of Building Information Modeling (BIM) adoption and practical experiences in implementing construction technologies provided a solid basis for knowledge exchange. The UK government’s ongoing pursuit of international partnerships related to BIM complements Korea’s technological strengths, offering clear opportunities for joint initiatives in digital construction and smart infrastructure. Along with the strength of the SWOT analysis, important opportunities emerged as well. The UK’s agile legislative environment and responsive policy framework were likely to facilitate the commercialization of emerging technologies. Moreover, pressures arising from the COVID-19 pandemic, inflation, and evolving corporate safety regulations have amplified the demand for improved productivity and safety in construction sites, which was aligned with the adoption of smart construction solutions.
Meanwhile, several contextual limitations hindered the collaboration. The UK’s domestic market was relatively limited in scale compared to the global leaders, such as the United States and China, possibly restricting the broader commercialization and deployment of smart construction technologies. Although the UK government has shown commitment to smart construction, the public R&D output, including academic publications and patents, remains comparatively low. The UK’s recent economic deterioration has contributed to heightened political, economic, and social uncertainty, potentially affecting the stability of public investment in research and innovation. For example, energy price volatility resulting from the Russia-Ukraine conflict indicated the importance of incorporating risk-resilient strategies into future collaboration. 

Australia
The collaboration potential between South Korea and Australia in the smart construction sector was supported by complementary strengths and a shared policy-driven commitment to innovation. Australia’s advanced automation capabilities, developed in response to the vast geography relative to the small population, have allowed a major position as a leader in deploying technology solutions in construction. The launch of Australia’s “Construction 2025” initiative in 2016 marked a clear policy shift toward promoting smart and sustainable construction practices. The efforts closely aligned with South Korea’s innovation agenda created a fertile ground for collaboration in areas such as digital infrastructure, off-site construction, and sustainable urban development. Furthermore, Australia’s active participation in international joint research as well as the strong culture of industry and academic collaboration denoted the openness to global partnerships. Both countries have also demonstrated leadership in the standardization of smart construction technologies, indicating an opportunity not only for bilateral advancement but also for enhancing their collective influence on the global stage. Similarly, the shared pursuit of standardization offers a strategic pathway to international relevance, particularly in shaping emerging norms around sustainability and automation.Figure 6: SWOT analysis result of South Korea and the top five countries in smart construction



Nonetheless, weaknesses and threats remained for South Korea and Australia collaborations. While both nations exhibit interest in smart construction, the lack of scientific outcomes may restrict the development of high-impact and research-driven synergies. Similar to the threats of the UK and Japan, the limited size of domestic construction markets may lead to high dependency on global economic conditions, being vulnerable to fluctuations in international demand. Also, Australia's strict regulatory environment, while important for safety and quality assurance, may introduce procedural complexity and delays in cross-border collaboration. Moreover, Australia’s economic reliance on primary sectors, such as agriculture and mining, increased the susceptibility to external geopolitical factors, posing potential risks for long-term collaboration.
In summary, the SWOT analysis across five potential partner countries, the USA, China, Japan, the United Kingdom, and Australia, for South Korea revealed a diverse range of collaborative strengths, opportunities, constraints, and contextual risks in the advancement of smart construction. While each country presents unique strengths, ranging from technological maturity and cost competitiveness to policy-driven innovation and international networks, the analysis also highlighted common challenges, such as regulatory misalignment, modest R&D output, political uncertainties, and market size limitations. Importantly, countries like the USA and China offered access to extensive markets and commercialization channels, whereas Japan, the UK, and Australia provided deep expertise in automation and a strong foundation in construction technology standardization. The findings suggested that South Korea’s international collaboration strategies should be carefully planned for each country's structural characteristics and geopolitical context to leverage strengths and seize opportunities while mitigating weaknesses and potential threats for a successful and sustainable collaboration.

4. CONCLUSION
The research proposed a structured framework for the development and application of a GTRI. By integrating data-driven approaches with literature-based metrics, the proposed comprehensive index offered an objective alternative to the traditional expert survey methods, which were often constrained by subjectivity, as well as to prior technology-specific indexes, which tended to lack consistency and broader applicability. The framework consisted of two core phases, the creation of the index and application to the realm of smart construction technology. When applied to smart construction, the index enabled a comparative analysis of technology readiness levels across key developed countries, supporting national rankings and revealing relative competitiveness advantages and challenges. The application stage further included a country-level SWOT analysis, which offered practical insights into South Korea’s collaboration potential with global partners. The SWOT analysis contributed to identifying distinct strengths, weaknesses, opportunities, and threats across top ranked countries, including the USA, China, Japan, the UK, and Australia. The results served as an input for developing effective cooperation strategies in international smart construction initiatives.
The outcomes are expected to provide a replicable and adaptable framework for technology evaluation, bridging the gaps between quantitative technology indicators and strategic policy planning. The index results can also contribute as guidance to policymakers, researchers, and industry leaders by helping to identify suitable future partners and areas for targeted investment or collaboration.
Future research will focus on advancing the index by evaluating the specific technologies into sub-levels or specific life cycle stages. For instance, smart construction can be broken down into technologies in the design, construction, and maintenance phases. The sub-level analysis can allow for a more precise assessment of technology levels and specifically pinpoint the international collaboration partners’ demands.
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p( )8 South Korea

Rapid application of technologies developed through
government funding and industry-academia
collaboration to construction sites

Construction companies are applying big data, Al, loT
sensor technologies at TRL 7-8 levels in real-world project
Significant advancements in robotics technology and
ccommerdialization efforts within a short period (2020~)
Presence of globaHeadingstartups in 3D scanning and
VR/AR (ex. Cupix)

Government-driven initiatives to expand smart
construction adoption

The fundamental and core technology level is relatively
low compared to the application level

Possesses many patents in construction equipment
automation field

Active use of [oT and various sensors in construction sites
and equipment operations, with key players like
Komatsu and Obayashi.

Application of PC (Precast Concrete) construction
methods even in high-rise residential buildings
Promotion of site automation and off-site construction
through projecti-Construction 2.0

High interestin construction robotics, with significant
progresstoward commercialization

Japan

Technology innovation is primarily driven by the
ccompanies, while government R&D investment remains
relatively small

USA

Leading expertise in design automation technology, with
industry leaders such as Autodesk

Leading doud computing technologiesand solutions for
data collected from IoT sensors, with key players like
Procure and Caterpillar

The Modular Institute, established in 1985, provides
standards and regulations for OSC (Off-Site Construction)
and modular construction

NIST (National Institute of Standards and Technology)
supports standardization and technology development
for smart construction

Slow field application and market adoption rate despite
the high level of technology

N LA
LZ15]

UK

Mandatory BIMimplementation for public projects since
2016, with govemment-led standardization of BIM
technology

Possess high-tech companies specializing in OSC and
DfVIA (Design for Manufacturing and Assembly), such as
Laing O'Rourke and Willmott Dixon

Completion of a44-story, 135m-high modular building in
2021

Under the Construction 2025 strategy, investment plans
were announced for big data, Al, automation, and
robotics, and 3D printing

The domestic market size and R&D investment remain
relatively small compared tothe level of government
policy support

China

Establishment of a government-industry system for big
data analysisand Al applications (construction induded)
Global market dominance in both commercialand
industrial drone markets, led by companies like DJI
Integration of Al, computer vision, VR/AR, and smart
technologies insmartcity projects for Shanghai and
Hangzhou

Development plans for IoT, doud, and remote
technology-based digital infrastructures announced
under project "Made in China 2025"

BIM adoption is being encouraged in specificregions, but
the overall adoptionrate remainslow

Austrailia

The National BIM Initiative provides BIM guidelines,
standards, and educational programs

Mandatory application of BIM and MG/MC (Machine
Guidance/Machine Control) in public projects

High level of automation due to a small population
Growth in cloud-based construction management
solutions, with key players like Aconex

Announced Smartinfrastructure strategy focusing on
construction site automation and digitalization

The nationwide infrastructure for technology adoption is
underdeveloped, and the acceptance rate of emerging
technologies s low
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Technology People Governance Impact Score

Rank Country

(50) (D) (20) (15) (100)
1 USA 3391 6.94 9.64 8.69 59.19
2 China 37.75 5.04 6.62 7.51 56.92
3 Japan 18.84 6.57 11.03 6.00 | 4245
4 UK 11.17 11.41 9.46 834 | 4038
5 Australia 15.46 6.79 1038 6.30 38.94
6 Singapore 11.66 3.07 16.17 7.07 3797
7 South Korea 13.01 4.09 15.54 3.29 35.94
8 Canada 13.54 437 10.21 7.51 35.64
9 Netherland 10.57 6.71 9.88 7.29 34.46
10 Germany 9.54 429 12.52 7.03 3337
1 Switzerland 841 7.10 1030 5.89 31.70
12 France 6.54 5.04 5.11 6.60 23.28
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Strength
Numerous collaboration channels exist in the
private sector .
The friendly relations between the two countries
(with the 70th anniversary of the Korea-U.S. alliance

and the signing of an MOU on scientific .
collaboration during a state visit) can facilitate inter-
governmental collaboration .

High technological capability through support
policies and programs such as the “Smart Cities
Initiative” and “Construction 4.0,” both countries
have secured high levels of capability

Strength
Price competitiveness for sensors, components, and
other parts can be secured for product development
Pilot smart city projects were implemented in up to :
900 cities, resulting in extensive testbed experience
and the development of related infrastructure
Global market dominance in both commercial and
industrial drone markets, led by companies like DJI
The physical distance is closer compared to the US
and Europe

Strength

The physical distance is closdest among the top
countries

Japan has been building technological infrastructure
and accumulating innovation capabilities since its
proactive policy announcement on smart
construction support (e.g., i-Construction)
Sustained interest and a high level of technological
capability in off-site construction (e.g., OSC) and
robotic construction methods

Strength

Both countries’ government actively support and
invest, making proactive collaboration possible .
Innovate UK has signed a bilateral R&D

memorandum of understanding with South Korea’s |*
research centers (i.e.KIAT and KAIA), possessing
numerous networks with the UK .
Building on its high BIM adoption rate and practical
experience with technology implementation, the UK
government continues to pursue international
cooperation related to BIM

Strength
Australia possesses a high level of automation
technology across various industries, including .
construction, due to the large land area relative to
the small population
Since the proactive policy announcement on smart
construction support (e.g., Construction 2025 .
announced in 2016), Australia has been actively
advancing research in sustainable building and
smart cities

I g
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Weakness

Challenges exist in establishing inter-governmental
collaboration systems due to efforts to minimize
federal government market intervention

USA holds a relative technological advantage which
may result in a lack of willingness to collaborate
Differences in legal regulations related between the
two countries, and U.S. government subsidy
conditions, such as the Inflation Reduction Act, are
applied with strict requirements

7S
‘e}

K

Weakness

China has weaker data privacy regulations, whereas

Korea has stricter data privacy regulations, making it
difficult to utilize data at the same level

In the event of worsening political relations
between Korea and China, there is a risk of
international collaboration falling through

I g
‘?3.'&”

Weakness

Despite ongoing interest in both countries, there is
relatively little scientific and technological output
(such as papers), which may limit the potential for
creating synergies through joint research

Japan’s domestic market and in-house R&D
capabilities in smart construction are relatively
sufficient, resulting in a lack of strong govemment-
driven motivation for intemational collaboration

South Korea — USA (Ranked 15t

South Korea — China (Ranked 2nd)

South Korea - Japan (Ranked 3)

B—
Opportunity

« Opportunities for active international collaboration
can be pursued based on the U.S.'s diplomatic policy
focus on recovering global leadership and
emphasizing collaboration with allied and partner
countries

+ Collaboration with the U.S. enables leadership in
technology standards and proactive application,
which can help secure a leading position in the

global market

Opportunity

There are opportunities to expand the smart
construction market by leveraging various
collaboration channels of China

* Market price competitiveness can be secured

« Opportunities for domestic research institutions to
participate in international collaboration based on
China's smart construction-related markets

| J
Opportunity

 Japan continues to invest in R&D, provide tax
incentives, and support the commercialization of
technologies for companies developing and utilizing
smart construction technologies > rapid
commercialization and expansion of new
technologies are expected

« Both countries to engage in research exchange
related to construction automation (i.e. joint
seminars), indicating promising potential for short-
term research collaboration

s h N\[LA
@, South Korea — UK (Ranked 4th) ==
Weakness Opportunity

Recent economic deterioration in the UK led to
increased political, economic, and social uncertainty
UK possesses relatively small size of the domestic
market (comparing to US and China)

Despite the government interest in smart
construction, the scale of public R&D investment
and the outcomes (i.e. academic publications and
patent) remain relatively modest

* Given the rapid pace of legislation in the UK, Rapid
advancements in technology and the
commercialization of emerging innovations are
anticipated in the near future

* Due to various phenomenon (i.e. the COVID-19
pandemic, high inflation, Corporate manslaughter
laws) have created pressure on UK construction
firms to improve productivity and safety, leading to
a growing recognition of smart construction
solutions

z.z South Korea — Australia (Ranked 5t) F':f
Weakness Opportunity

Despite ongoing interest in both countries, scientific
and technological outputs are reletively low ,which
may limit the potential for creating synergies
through joint research

Both countries have relatively small domestic
markets, which limits commercialization
opportunities and global market share

« Based on Australia's active international joint
research and industry-academic collaboration,
international collaboration is highly expected in
various technology fields.

« With both countries' strong commitment and
significant contributions to standardizing smart
construction technologies and establishing
international standards, global competitiveness can
be secured

Threat

Changes in bilateral relations, shifts in diplomatic
policies, and uncertainties following the presidential
impact

Intensified competition from rival companies is
anticipated due to increased entry by competitors,
which may impact the execution of international
joint research

Threat

China might expand its domestic supply capabilities
for basic resources and intermediate goods under its
dual circulation strategy and economic security
concerns, while also potentially restricting exports
China’s trade agreements vary by target country and
may have ambiguous clauses

Threat

Political and economic instability between the two
countries could impact research collaboration, and
preparation for such external variables is necessary
Both countries face similar challenges, including a
rapidly declining labor force, reduced working
hours, and low productivity, emphasizing the need
for joint efforts to secure next-generation
technological capabilities

Threat

Both countries face concerns regarding the
commercialization and widespread adoption of
smart construction technologies due to the small
market size and low market share

The energy price pressures and inflation across
Europe, caused by the Russia-Ukraine war, pose an
increasing threat to national risk

Threat

Both countries are highly dependent on external
economies, making them vulnerable to fluctuations
in global demand

Australia’s stringent regulatory policies may pose
barriers to collaboration

Due to its reliance on primary industries such as
agriculture, livestock, and mining, Australia is
sensitive to changes in international geopolitical
conditions
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