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Abstract: As part of the “Indonesia Emas 2045” framework, State-Owned Enterprises (SOEs) in the
construction industry are expected to dominate government infrastructure projects. This research
conducts an industrial foresight analysis of Indonesia’s SOE construction industry to identify future
trends and opportunities. The study employs a three-level analysis: macro (using the PESTLE
framework), meso (applying Porter’s Five Forces), and micro (focusing on organizational scope).
Data were collected from seven industry experts from both SOEs and the private sector,
supplemented by secondary sources. The qualitative findings were gathered using Delphi method,
while expert voting provided the quantitative assessment. The results highlight that focusing on
macro-level targets like Net Zero Emissions (NZE) and Sustainable Development Goals (SDGs) is
crucial in implementing Environmental, Social, and Governance (ESG) practices. Adoption of
advanced technologies such as Construction 4.0 emerges as a top priority, with digital innovations
such as predictive analytics, digital control towers, LiDAR, and Building Information Modeling
(BIM) enhancing efficiency and risk management. Achieving sustainability and technological
advancement requires regulatory certainty, serving as the third pillar at the macro level. At the
micro level, strengthening the SOE construction industry’s core competencies, resources, and
capabilities is essential to accelerate future trends. Competitiveness at the meso level is not a
significant concern, as the industry operates with moderate competition.

Keywords: foresight industry; industry; PESTLE; Porter’s five forces; SOE

1. Introduction

The main focus of “Indonesia Emas 2045” is sustainable economic development and equitable
growth, as reflected in the development of the new capital city (2025-2045) and national strategic
projects initiatives. Projections suggest that government infrastructure projects will dominate the
period from 2025 to 2034. During this time, State-Owned Enterprises (SOEs) are expected to hold
nearly 50 percent of the total market [1]. However, SOEs in the construction industry face poor
financial performance, characterized by low profitability, critical liquidity, and high debt ratios.
According to Wibowo et al. [2], SOEs in the construction industry are less efficient than private
construction companies.

The liquidity crisis experienced by SOE construction companies is marked by a decline in
revenue, with a compound annual growth rate (CAGR) of -6 percent from 2018 to 2023, and negative
net profit margins of -34.7 percent in 2023. This indicates significant internal financial problems, such
as low receivables collectability and rising liabilities, which reached Rp287.03 trillion in Q1/2023 [3].
Moreover, project performance was poor, with only 46 percent of projects completed on time and
within budget in 2022. This reflects significant weaknesses in internal management [4,5]. Financial
issues are largely driven by internal weaknesses in utilizing and managing existing resources.
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Improving financial management and operational efficiency is key to strengthening the position of
SOE construction companies in Indonesia [6,7].

In response to significant opportunities that SOE construction companies will face in the future,
these companies must focus on strengthening their internal factors. External factors, such as
regulations that may benefit SOEs, need to align with economic conditions and technological
developments to improve company performance. SOEs must develop internal capabilities that are
adaptive and responsive to external opportunities and challenges [8]. Fisunenko and Sidorov [9]
indicate that government regulations, economic policies, and market pressure can significantly
impact the financial security of SOEs construction companies.

Furthermore, technological advancements such as building information modelling (BIM),
construction automation, and the use of drones for site surveys has gained increasing importance in
the global construction industry. Technological innovation is a major factor which can push or
prevent progress in the construction sector [10]. Liu [11] suggests effective investment strategies must
consider environmental, economic, political, and social changes through proper market positioning.
To remain competitive, SOE construction companies must be prepared to adapt to sustainable
innovations and ongoing external changes.

Being responsive to constantly changing external factors is crucial for the future of Indonesia’s
construction industry. The construction industry’s success depends on company management’s
ability to face these challenges. Most scientific studies related to the construction industry have
focused on strengthening internal company aspects. As example, research by Benson & Rahayu [12]
analyzed key success factors for improving labor management at SOE construction companies in
Indonesia. The research found that factors such as training and skill development, effective
communication, and a fair incentive system play an important role in improving labor productivity
and manners.

Fatima [13] identified key indicators determining the performance of construction companies in
Indonesia. The study found factors such as effective project management, the use of modern
technology, and adherence to quality and safety standards are crucial in influencing company
performance. Huda et al. [14] examined parameters for improving the performance and
competitiveness of construction companies in Indonesia, and revealing innovation in construction
technology, efficiency in supply chain management, and the implementation of sustainable business
practices are key to enhance competitiveness. However, an ideal approach would integrate internal
strengthening with the ability to respond effectively to external dynamics.

Strengthening internal factors without integrating future foresight leaves companies
unprepared to face sudden major changes. In developed countries, foresight is used extensively to
develop future scenarios that help companies adapt and formulate long-term strategies [15]. Rust and
Koen [16] emphasized the importance of utilizing industry foresight, which focuses on identifying
key technological trends to improve the efficiency and competitiveness of the construction industry.
As highlighted by Alizadeh and Soltanisehat [17], scenario-based methods in industry foresight help
plan strategies to address future challenges and maintain competitive advantages.

Within the framework of dynamic capabilities strategic management, a company must adapt,
build, and reconfigure its internal and external competencies to face rapid future changes. Foresight
plays a key role in sensing opportunities and risks. This becomes an integral part of the company’s
long-term strategic foundation [18]. In Indonesia, the use of foresight remains limited and has not yet
become a core component of construction companies’ strategies [12-14]. This raises concerns about
their readiness to face major changes, such as technological shifts or sudden changes in government
policy. Compared to other countries, Indonesia faces unique challenges, including frequently
changing regulations and suboptimal infrastructure, which must be considered in foresight planning
[19].

This research aims to conduct an industrial foresight analysis of Indonesia’s SOE construction
industry to identify future trends as an effort to recognize upcoming opportunities. The foresight
analysis in this research consists of three levels of analysis: macro, meso, and micro analysis. At the
macro level, global trends and external environmental changes are identified, and continue to shape
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company policies at the meso level. At the micro level, the analysis focuses on individual behavior
and small units such as organizations that interact with changes at the meso and macro levels. The
micro-meso-macro framework in industrial foresight provides a comprehensive view in efforts to
build a solid long-term strategy [20-22]. The subsequent sections of this research will address the
literature review and methodology, followed by the findings, discussion of their implications, and
conclusions.

2. Literature Review

At the end of the 20th century, foresight became an important instrument for addressing long-
term issues related to risks and uncertainty as a consequence of unprecedented globalization and
technological advancements [23]. Foresight has increasingly become a relevant trend in strategic
management. Its emergence and significance are driven by the failure of traditional approaches to
respond effectively and decisively in the face of environmental changes [24].

Foresight is defined as the process of analyzing current conditions based on past and present
events, while also projecting possible future events. Several practices and techniques have been
suggested as essential elements of foresight, such as scenario planning, environmental monitoring,
technology road mapping, trend analysis, and real options analysis. These techniques enable
companies to reduce uncertainty and improve their ability to understand changes and challenges that
may arise in the future and impact the company or the entire industry [25].

Within the framework of dynamic capabilities strategic management, which involves a
company’s ability to adapt, build, and reorganize its internal and external competencies to face rapid
future changes, foresight is part of the sensing process aimed at recognizing opportunities and risks.
By identifying potential trends and changes, companies can be more proactive in developing
strategies that respond to market dynamics. This becomes an integral part of the company’s long-
term strategic foundation, ensuring that they not only survive but also thrive amidst uncertainty [18].

As foresight becomes increasingly widespread across various companies and industries, careful
assessment is required regarding its benefits and contributions to an organization’s long-term
performance [26]. The growing complexity and dynamics of the business environment, coupled with
the difficulty of making reliable predictions, add to the challenges of shared learning and transferring
best foresight practices [27]. As a result, managers can learn which lessons can be transferred from
one company (and industry) to another.

In modern management, there is no single approach to foresight. Foresight methodologies
encompass several principles and rules, a series of research methods, and procedures for interacting
with experts. The level of detail and reliability of foresight depends on the task set and the methods
used. Foresight methods for predicting the future can be divided into two groups. The first group is
based on quantitative analysis by collecting quantitative data about the current and past situation.
The second group uses a qualitative approach or a combination of both [28].

Several studies related to the application of foresight in various industries have been conducted.
In the technology industry, Technological foresight plays an important role in formulating science
and technology policies, as well as selecting key industries for development. This approach promotes
the evolution of regional technology industry clusters [29]. The industry 4.0 era has made
technological foresight essential for organizational resilience in the electrical engineering sector.
Leading companies and innovation ecosystems use foresight to guide R&D decisions and innovation
strategies, with a complementary approach between company-based foresight and ecosystem-based
foresight [30].

In the energy industry, the rapid depletion of fossil fuels and environmental concerns have made
technological foresight a key strategy. Countries and companies use foresight to identify critical
future needs and opportunities, with scenario-based analysis guiding strategic decisions [31]. In the
rapidly changing UK financial services industry, strategic foresight functions as a learning process
within organizations. It involves exploring future possibilities through various mechanisms to
maintain organizational coherence and drive continuous innovation [32].
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Examples of foresight in the construction and infrastructure industries include a foresight study
in South Africa’s construction sector, which emphasized the need for innovation to develop specific
technological necessary solutions to provide and maintain economic and social infrastructure.
Investment in construction innovation must be based on a review of the current state of construction
technology and an analysis of the drivers and trends shaping the future landscape of the industry
[16].

The UK'’s foresight program focused on increasing investment in research and development, as
well as infrastructure for innovation. The program involved various groups to examine issues such
as housing, renovation and reuse of facilities, sustainable materials, information and communication
technology, business, globalization, and construction safety. The final report recommended nine
steps to improve the construction industry, including promoting “smart” buildings and
infrastructure, enhancing health and safety, and integrating supply chains [33].

There is also a scenario-based foresight study on green construction technology, assisted by
building information modeling (BIM), in the Philippines. This study examined the correlation
between green construction and political, economic, social, technological, and environmental factors.
The main goal was to promote green construction theory supported by BIM in the Philippines [34].
Infrastructure providers in the Netherlands use various foresight methods, including scenario
thinking and quantitative methods for data analysis. Their focus is on linking long-term
developments with short-term ones and ensuring that organizations remain flexible in facing an
uncertain future [35].

Research on the construction industry sector in Indonesia has been conducted by several
researchers with different focuses. Arditi & Mochtar [36] focused on improving productivity in
Indonesia’s construction industry. Susilowati & Chrishnawati [37] highlighted the importance of a
strategic approach to human resource management in construction companies. Kusumawati et al.
[38] examined dominant factors in the implementation of strategic management to improve
performance in Indonesia’s SOEs. Research by Yusof et al. [39] studied the strategic management
practices of construction companies in Medan, Indonesia, and found that companies using strategic
management had better performance.

Sawlani et al. [40] investigated the impact of competitive advantage on company performance
in Indonesia’s construction industry, finding that low company competitiveness led to production
inefficiency and slowed growth. Other research also showed that debt as a source of capital for
financing construction projects caused companies to face significant financial risks, causing lower
efficiency compared to private companies. Therefore, efforts are needed to strengthen the position of
SOE construction companies in Indonesia [2].

This research addresses a critical gap by highlighting the urgency of understanding foresight
implementation within the dynamic capabilities framework in Indonesia’s SOE construction sector.
SOEs in Indonesia’s construction sector face significant challenges related to efficiency and
competitiveness, further worsened by high debt burdens. A comprehensive future outlook is
essential to mitigate uncertainty, which is crucial for achieving sustainability and excellence in the
construction industry, particularly for SOEs.

3. Methods
3.1. Research Framework

The foresight analysis in this research consists of three levels: macro, meso, and micro analysis.
At the macro level, global trends and external environmental changes are identified, which then
shape company policies at the meso level. At the micro level, the analysis focuses on individual
behavior and small units, such as organizations, that interact with changes at both the meso and
macro levels. The micro-meso-macro framework in industrial foresight provides a comprehensive
view in efforts to build a solid long-term strategy [20-22].

This research uses several frameworks as the foundation for analysis. At the macro level,
PESTLE framework (political, economic, social, technological, legal, environmental) is applied to
analyze external factors that can influence the SOE construction industry. Six key factors are
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analyzed: environmental conditions and sustainability aspects, innovation and technological
advancements, political and social stability, national economic and financial conditions, government
policies, and regulations. PESTLE helps identify and analyze political factors, such as government
policies and political stability, which influence large projects, and economic factors, such as inflation
and interest rates, which impact project costs and funding [9].

Social factors, such as demographic changes that affect demand for infrastructure projects, are
also analyzed [41]. Additionally, technological factors, for instance the adoption of new technologies
including BIM, enhance operational efficiency [10]. Policy factors, such as regulations affecting
construction operations, and environmental factors, including the impact of climate change and
sustainability policies on project operations, are also considered in the analysis [9].

At the meso level, this research analyzes competition in the construction industry using Porter’s
Five Forces framework to forces which are shaping the competitive dynamics. This approach assesses
the threat of new entrants by evaluating barriers for new companies to enter the industry, such as
high capital requirements or strict regulations, which can protect existing companies from new
competition. The bargaining power of suppliers is assessed based on how dependent companies are
on specific suppliers and the suppliers’ ability to raise prices or lower product quality. The bargaining
power of buyers reflects the ability of buyers, such as governments or large private companies, to
push prices down or demand higher quality.

The threat of substitute products or services examines the risk posed by the emergence of more
efficient or innovative alternatives that could replace traditional construction services. Lastly, the
level of rivalry among existing companies in the industry is analyzed to determine the intensity of
competition among major players, which can affect pricing strategies, innovation, and market
growth. This approach provides deep insights into the factors influencing the competitiveness of
SOEs in the construction industry, enabling them to develop more effective and adaptive strategies
to face market challenges [42].

At the micro level, this research analyzes the organizational level, referring to Alexandra &
Wyborn [43], who use the organizational context as the smallest level in structuring industry
foresight. The organizational level links the resources and capabilities of a company or industry to
future challenges. At this level, factors such as employee competence and core company
competencies play a key role in shaping the future of construction companies. Employee competence
includes the skills, knowledge, and abilities of individuals that can contribute to project success and
adaptation to industry changes. Meanwhile, core company competencies encompass strategic
advantages and unique capabilities that differentiate a company from its competitors and allow it to
remain competitive in the market.

3.2. Analysis Stages

The research data consists of primary data collected through a series of in-depth interviews with
eight experts in the construction industry, including practitioners and stakeholders from SOEs. The
list of respondents can be found in Error! Reference source not found.. Each respondent was assigned
a unique code to facilitate referencing in the analysis results. The research data is also supported by
secondary data obtained through a desk study from government publications, SOE annual reports,
previous studies, and relevant industry databases. This data is used to understand the historical
context and current trends influencing the construction industry in Indonesia.

Table 1. List of Construction Industry Experts.

Code Position Type of Institution
R1 Director of Human Capital Management SOE
R2 President Director (2020-2022) SOE
R3 Vice President of Operation Control SOE
R4 Director SOE
R5 Head of Operations Private

R6 Manager of Research and Development SOE
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R7 SOE Investor -

In the analysis process, this research employs a combined qualitative and quantitative method
over a period of nine months. The qualitative method used is the Delphi method, aimed at reaching
a consensus among experts regarding future trends in the SOE construction industry. The interview
questions were designed to be open-ended (in-depth interviews) to allow respondents to provide
deep and reflective insights [44]. Meanwhile, the quantitative method used a simple approach,
namely expert voting on the significance of key findings. The analysis flow can be seen in Figure 1.

AN AN AN AN AN
Pre- Desk Study and Thematic Consensus Final Findings
Foresight| In-Depth Interviews Analysis Building & Conclusion
L >
0 L 3 L J 9 Months

Delphi Process

* Recruiting
relevant experts R

* Preparingopen- e et
ended questions
based on the
analysis
framework

* Keyfindings + Discusses the practical,
assessment theoretical, or policy-
« Experts voting related consequences of

Three levels the findings

analysis

Figure 1. Flowchart of foresight process.

The initial stage of the research involved the selection of experts and the scheduling of time with
them, as well as the preparation of the questionnaire based on the predetermined analytical
framework (Subsection 3.1). The first round of interviews with the experts aimed to identify key
themes across the three levels of analysis through open-ended responses. The next stage measured
frequency or intensity of the occurrence of certain themes or terms in the responses, which were
further elaborated using secondary data; this process was known as thematic analysis. The results
revealed key findings from the research at the three levels of analysis. The following step involved
reaching a consensus to ensure agreement among the experts on these key findings, in order to refine
the results. Final step involved assessing the impact of key findings by conducting a vote among
experts to select the most significant findings. The research concluded with a literature review to
examine the discourse and implications of these findings.

4. Results
4.1. Analysis of Key Findings
4.1.1. Macro Level

The macro-level analysis using the PESTLE framework resulted in six key findings related to
external factors that could shape the future conditions of the construction industry. The six key
findings at the macro level are as follows.

1. Environmental Conditions and Sustainability

The deteriorating environmental conditions due to climate change have become a frequently
considered factor globally in recent decades. The Sustainable Development Goals (SDGs), adopted
by 193 countries, including Indonesia, and the United Nations Climate Change Conference (COP21)
in Paris, which led to the Paris Agreement, set targets for carbon emission reductions to keep global
temperature rises below 2°C, with efforts to limit them to 1.5°C. This target requires a 45% reduction
in emissions by 2030 to achieve net zero emissions (NZE) by 2050. The Indonesian government has
committed to this target through the enactment of Law No. 16 of 2016 on the Ratification of the Paris
Agreement to the United Nations Framework Convention on Climate Change.

As aresult, various policies related to the environment have been established in the construction
sector, including in Indonesia. Green infrastructure, through the Green Building Concept (BGH), is
regulated by Government Regulation No. 16 of 2021 concerning the Implementation of Law No. 28
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of 2002 on Buildings, supporting the commitment to reducing gas emissions. Furthermore,
environmental management in the road sector is governed by Directive No. 28 of 2023 on Guidelines
for Environmental Management in the Road Sector, issued by the Ministry of Public Works and
Public Housing (PUPR). The financial sector also supports this by promoting financing for projects
transitioning from high-carbon-emitting activities to more environmentally friendly ones, known as
green financing.

The application of ESG (Environmental, Social, and Governance) principles, which serve as a
framework for evaluating how a company or organization manages its environmental impact, social
responsibility, and corporate governance, has become highly important. According to interview
results, companies that implement ESG are preferred by investors (R1, R2, R3, R4, R5, R6, R7). As a
result, projects that apply ESG principles receive greater attention. In Malaysia, financing for
sustainable projects, such as energy efficiency projects, receives a 2% discount on interest/profit per
year for the first seven years, with 60% government guarantees. In Indonesia, green financing
schemes are still under development and are expected to be launched in Q2 2024 and take effect in
early 2025 [45].

This demonstrates the emergence of a sustainability megatrend not only in Indonesia but
worldwide. In line with these trends, data from Infrastructure Monitor [46] shows that private
investment in the renewable energy sector, as well as energy storage, transmission, and distribution,
continued to grow in 2022, totaling nearly $180 billion globally. This sector attracted the highest
investment compared to others. Moreover, there has been a shift in investment from biomass to
hydrogen, which is a much cleaner energy source with high potential for efficient energy production.
Since 2020, investment in hydrogen has increased sharply, peaking in 2022 at $6 billion. This aligns
with expert interviews, where investors indicated a preference for companies that implement ESG
and aim for sustainability, not only economically but also socially and environmentally. Therefore,
sustainability will shape the construction industry moving forward.

2. Innovation and Technological Advancements

Technological advancements driven by changing environmental conditions are pushing the
construction industry to continuously innovate and adapt. New markets, such as power generation
and transmission, oil and gas, as well as mining and metals, present challenges for the construction
industry to develop new technologies and enhance the technical capabilities of its workforce in
conducting business activities. The construction of buildings and roads, emphasizing the “green
building” principles, also demands the use of environmentally friendly materials. Rapid
technological advancements, such as modular construction, automation, and the application of
digital technologies, have increasingly become necessities.

Based on the interviews, three out of eight respondents explained that predictive tools for project
scheduling, digital control towers, Light Detection and Ranging (LiDAR) for topographic mapping
and pre-construction survey, Building Information Modelling (BIM), which provides accurate
building model designs up to 8D, drive the greatest value in project execution, allowing projects to
be completed on time and within budget (R3, R5, R6). The aggressive competition between domestic
construction companies and foreign construction firms, which possess more advanced technical
capabilities, has resulted in the erosion of new, higher-margin markets. Therefore, the construction
industry must continue to innovate, develop technology end-to-end, and enhance the technical skills
of its workforce to remain competitive and keep up with technological advancements. Companies
that continuously innovate and adopt technological advancements will endure the volatility that
occurs.

Additionally, Sawhney et al. [47] introduced the concept of Construction 4.0 (C4), which
envisions the future of the construction industry. C4 has key components consisting of the Internet
of Things, Data, and Services (I0S), Cyber-Physical Production Systems (CPPS), Cyber-Physical
Systems (CPS), and the Internet of Things (IoT). This includes BIM, which provides modelling and
simulation features as a core component of the C4 framework, and the cloud-based Common Data
Environment (CDE), which acts as a repository to store all data related to construction projects
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throughout their lifecycle. The development of technology and the Construction 4.0 concept in the
construction industry is predicted to become a future priority (R6).

3. Political and Social Stability

The current global economy is heavily influenced by the geopolitical conflict between Russia
and Ukraine, which began with Russia’s military intervention in February 2022. Russia, as the world’s
third-largest oil producer and exporter, with a production of 11.26 million barrels per day, plays a
significant role in global oil trade. This intervention caused a supply shock in Russian oil trade,
leading to rising prices in the global market, including in Indonesia. The increase in oil prices has
resulted in higher material and operational costs for companies, making political stability a crucial
factor for the construction industry to consider.

From a social perspective, factors such as Indonesia’s population growth rate of 1.13 percent in
2023 [48] and the trend of migration to urban areas present opportunities for the construction
industry. Additionally, according to interview results, the demand for affordable housing is one of
the key opportunities that can be tapped into by considering the characteristics of the current market.
One respondent explained, “Buildings with a modular concept can meet the demand for affordable
housing. Moreover, this concept creates efficiency in terms of both time and cost” (R6). Therefore,
changing consumer preferences and behaviours will shape the construction industry moving
forward.

4. National Economic and Financial Conditions

Fluctuations in national economic and financial conditions, driven by global economic changes
such as Gross Domestic Product (GDP) growth rates, the benchmark interest rate (BI Rate), and
exchange rates, significantly impact company performance. Indonesia’s GDP growth rate contracted
by 2.07 percent in 2020 due to the Covid-19 pandemic, which resulted in delays in infrastructure
projects and weakened corporate financial performance [48]. Over time, the economy began to
recover, with GDP growth reaching 5.31 percent in 2022, although it dropped slightly to 5.05 percent
in 2023. This economic growth was accompanied by rising inflation, which peaked at 5.95 percent in
September 2022 [49].

The increase in inflation prompted Bank Indonesia to raise the benchmark interest rate from 3.5
percent in July 2022 to 6 percent in January 2024 [49], leading to higher bank loan interest rates. Based
on interview results, three out of seven respondents stated that construction companies relying on
bank loans for project financing are burdened by high interest rates (R2, R3, R4). This is reflected in
the financial condition of SOE construction companies in recent years. The fluctuating exchange rate
of the rupiah against the US dollar has also increased, reaching Rp15,673 in February 2024 [50],
indicating the weakening of the rupiah. This condition affects companies that borrow from
international financial institutions. Economic and financial fluctuations will be a crucial consideration
for the construction industry moving forward.

5. Regulations/Law

At the macro level, due to the impact of climate change, various standards related to the
construction industry have been established. Based on the interview results, all respondents
emphasized the importance of complying with existing standards or regulations (R1, R2, R3, R4, R5,
R6, R7). Examples include Leadership in Energy and Environmental Design (LEED), a green building
certification adopted by various countries, and Greenship certification as the Green Building Council
Indonesia (GBCI), which is more commonly applied in Indonesia. Additionally, one respondent
highlighted the International Labour Organization (ILO) standards for workplace safety, which set
international labour standards (R1). From an anti-corruption regulation perspective, the United
Nations Convention Against Corruption (UNCAC) is an international treaty aimed at combating
corruption worldwide.

Furthermore, in line with Indonesia’s government policies on infrastructure development,
various policy packages and regulations have been issued. These include presidential regulations
(perpres), fiscal policies, and institutional developments. For instance, in 2014, Perpres No. 75, which
was later revised to Perpres No. 122 of 2016, initiated the establishment of the Committee for the
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Acceleration of Priority Infrastructure Provision (KPPIP). KPPIP was formed by the President to
promote Priority Infrastructure Projects (PIP). The committee is led by the coordinating minister for
Economic Affairs and includes members such as the Minister of Finance, the Minister of National
Development Planning, the Minister of Agrarian Affairs and Spatial Planning, and the Minister of
Environment and Forestry.

The economic policy package issued in 2015 aimed to reform regulations hindering economic
growth, streamline bureaucracy, and provide initiatives to strengthen Indonesia’s investment climate
and economy. Fiscal policies such as the Ministry of Finance Regulation No. 260/PMK.08/2016
regulate the payment mechanisms for availability payments in Public-Private Partnership (PPP)
projects. This policy is expected to enhance project feasibility, attracting investor interest by offering
periodic payments to implementing entities for infrastructure services that meet the quality
standards specified in PPP agreements. Ministry of Finance Regulation No. 189/PMK.08/2015
governs the procedures for providing and implementing government guarantees for infrastructure
financing through direct loans from international financial institutions to SOEs, supporting SOEs’
ability to secure direct loans to accelerate infrastructure provision (credit enhancement).

The government also injected capital into PT Sarana Multi Infrastruktur (PT SMI) through
Ministry of Finance Regulation No. 232/PMK.06/2015, converting the Government Investment Center
into State Capital Participation (PMN) in PT SMI, amounting to Rp18.4 trillion. PT SMI, as the center
for infrastructure financing, is fully capitalized by the Republic of Indonesia under the Ministry of
Finance and regulated by Ministry of Finance Regulation No. 100/PMK.010/2009. PT SMI operates
across eight sectors: roads and bridges, transportation, oil and gas, telecommunications, waste
management, electricity, irrigation, and water supply.

Additionally, the government expanded the role of PT Penjaminan Infrastruktur Indonesia (PT
PII) through presidential regulation (Perpres) No. 82 of 2015, which provides central government
guarantees for infrastructure financing through direct loans from international financial institutions
to SOEs. It also offers guarantees to SOEs tasked with specific projects as outlined in Presidential
Regulations. Government support and the existing standards through various regulations in the
construction sector create both opportunities and challenges for the industry in the future.

6. Government Policies

Along with the growing global trend toward sustainability, including the shift in investment
supporting energy efficiency, various government policies have been implemented to support this
transition. In Indonesia, infrastructure development occurs across various sectors, including roads,
bridges, waterways, and sanitation in the infrastructure sector; power plants and transmission in the
energy sector; and oil, gas, mining, and metals in the industrial sector [1]. Moving forward,
infrastructure development in the energy sector will become a priority for National Strategic Projects
(PSN) in Indonesia. According to the latest developments outlined in Coordinating Minister for
Economic Affairs Regulation No. 7 of 2023, there are 211 projects and 13 programs, including the
development of the National Capital City (IKN) area, on the PSN list, with an estimated total
investment of Rp6,445 trillion. Of this total, Rp2,385 trillion comes from the state budget (APBN),
Rp1,353 trillion from SOEs, and Rp2,707 trillion from private enterprises [51]. The government
collaborates with private enterprises, including SOE construction companies, under a scheme known
as Public-Private Partnership (KPBU) to carry out infrastructure development.

In executing government projects under the KPBU scheme, companies often need to secure
independent financing, which typically involves external project financing, such as debt, to fund the
investment. According to interview results, one respondent explained that external financing
through debt is seen as carrying lower risk compared to internal financing. This is because debt
financing tends to have lower costs compared to internal financing, which typically comes from
retained earnings or company equity (R3). As seen with companies in eight developing African
countries, Caglayan & Machokoto [52] found that fixed investment spending is more sensitive to
external funds, particularly debt, than internal funds. This indicates that external funds are used more
frequently for investments due to their lower risk. However, inadequate debt management and debt
burden, if not accompanied by an increase in revenue or operational efficiency, will lead to poor
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financial performance for the company. Additionally, two respondents stated that when working on
government projects, companies often use a tender system that prioritizes the lowest cost. This
environment forces construction companies to undercut each other in order to win project contracts,
which results in minimal profit margins (R3, R5).

4.1.2. Meso Level

The meso-level analysis using Porter’s Five Forces framework to assess competition within the
industry is as follows.

1. Threat of New Entrants

Government regulations and policies for the development of construction industry have
potential to encourage the growth of new companies in the construction sector. Through national
strategic projects, investments in infrastructure development—such as toll roads, bridges, airports,
and power plants —have been the main drivers of growth in this sector. However, new entrants may
face significant challenges in becoming leaders in the construction industry due to the substantial
capital requirements to enter the industry. In addition, new entrants need experience and must
demonstrate good performance to build a solid company reputation. New companies must put in
more effort to acquire loyal customers. Beyond customer loyalty, the reputation of new companies
will also affect their ability to access capital through bank loans.

According to the interview results, five respondents stated that the main threat of new entrants
to domestic construction companies comes from foreign construction firms (R1, R2, R3, R4, R6). The
level of product differentiation in the domestic construction industry tends to be low, and new
entrants with innovative foreign products have the potential to capture the domestic market. The
construction industry, both globally and domestically, is increasingly shifting towards sustainable
development. Currently, trends in construction projects are focusing more on factors such as energy
efficiency, waste management, and the use of environmentally friendly materials. As a result, projects
in these sectors are often taken over by foreign companies.

By sector, according to interview results, two respondents stated that the threat of new entrants
in the infrastructure sector tends to be low, as infrastructure is a basic product and a core competency
of established companies. The threat arises in the building construction sector and the mining and
energy sectors, where new entrants (including foreign companies) can offer innovative
breakthroughs, especially in work methods. These sectors are expected to become priority sectors in
the future (R3, R6). Therefore, the threat of new entrants in the building and energy construction
sectors is considered to be moderate to high.

Table 2. Threat of New Entrants.

No Threat of New Entrants

1 Government support through regulations and policies for the development of the
construction industry has the potential to give rise to new companies in the construction
sector.

2 New entrants require substantial capital to enter the construction industry, and significant
investment is needed to reach an economic scale.

3 New entrants face difficulty gaining loyal customers because they need extensive experience
and strong performance to build a reputation, affecting customers more likely to trust
established players.

4  New entrants find it difficult to secure bank credit due to the need for proven experience
and strong performance.

5  The level of product differentiation in the construction industry tends to be low, allowing
new entrants with innovative foreign products to potentially capture the domestic market.
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2. Bargaining Power of Buyers

The market in Indonesia’s construction industry consists of both government and private
sectors. SOE construction companies primarily serve government buyers, especially for
infrastructure projects, while private companies tend to appoint foreign or private contractors to
carry out their projects. The reliance of SOE construction companies on the government as their main
buyer results in high bargaining power for the government. According to interview results, one
respondent explained that, since the primary client of SOE construction companies is the
government, which enforces the Construction Services Law requiring the lowest possible price, the
government has high bargaining power (R3).

The government, as a buyer, is sensitive to the prices offered by construction companies. The
pricing for the services provided is adjusted according to the government’s financial conditions.
Additionally, buyers have high bargaining power because they possess extensive knowledge of the
products being offered. Information on operational processes and tariff calculations is already
available in the Construction Project Bidding Documents, allowing buyers to negotiate for lower
prices. Construction companies must be cautious in their project execution, as failure to demonstrate
strong performance can result in penalties or even blacklisting.

Moreover, the products offered by SOE construction companies tend to be standardized, with a
low level of differentiation. Due to the standard nature of the products, the buyer switching cost
tends to be low, enabling buyers to easily switch from one company to another. The above
explanation demonstrates that the bargaining power of buyers in Indonesia’s construction industry
is high. The domestic market is limited to certain buyers, but moving forward, it is expected that SOE
construction companies can capture a greater share of the private sector and even international

markets.
Table 3. Threat of New Entrants.
No Bargaining Power of Buyers
1  High dependence on the government as the buyer
2 Buyers are sensitive to the prices offered
3  Companies will face consequences if performance is poor
4  Buyers have extensive knowledge of the products
5  Low buyer switching costs
6  The products offered are standardized
7  Limited number of buyers, particularly in the Indonesian market

3. Bargaining Power of Suppliers

Suppliers in the construction industry consist of material suppliers and subcontractors. One
respondent explained that the construction industry has a significant dependency on material
suppliers because construction heavily relies on the equipment and materials provided by suppliers,
which enables suppliers to maximize their profits (R3). SOE construction companies have a large
number of suppliers, meaning the dominance of individual suppliers tends to be low. However, some
suppliers offer unique and high-quality products, making it difficult to replace them with other
suppliers.

Additionally, subcontractors play a crucial role. One respondent mentioned that experienced
subcontractors working on construction projects in collaboration with the main contractor have the
potential to acquire the knowledge and capabilities to transition into main contractors (forward
integration) (R3). Subcontractors may acquire or merge with the businesses they serve while retaining
control over their original operations. This can create competition between contractors and
subcontractors. Therefore, construction service companies need specific strategies to maintain
supplier loyalty and avoid competition with them. It can be concluded that the bargaining power of
suppliers in the construction industry is medium.
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Table 4. Bargaining Power of Suppliers.

No Bargaining Power of Suppliers
1 The construction industry is dependent on suppliers (subcontractors, material suppliers)
2 The dominance of suppliers is low
3  The dominance of subcontractors is medium
4  Suppliers’ knowledge and capabilities may enable them to become main contractors

(forward integration)
Suppliers” wage levels
Switching costs between suppliers

N G1

4. Threat of Substitute Products

The products offered by domestic construction companies, including SOE construction
companies, tend to be standardized. This business climate leads to price competition among
companies operating in the same sector. Four out of seven respondents stated that the threat comes
from competitors who can offer substitute products with better quality and more affordable prices
(R2, R3, R4, R6).

The creation of substitute products with better quality is driven by technological advancements.
Based on the interview results, one respondent explained that compared to domestic companies, SOE
construction products are superior, and several innovations have already been implemented. For
example, modular buildings, which are more efficient in terms of both time and cost, are available,
although their prices are higher (R6). In Indonesia, the modular concept is predominantly owned by
SOE construction companies, while most competitors have not yet entered this field, which creates
difficulties for buyers in finding substitute products. Therefore, the threat of substitute products is
considered low.

Table 5. Bargaining Power of Suppliers.

No Threat of Substitute Products
1  Substitute products are more expensive
Buyers tend to have difficulty finding substitute products
3 SOE construction companies offer superior substitute products compared to domestic
competitors, but at higher prices
4  Technological advancements can create better substitute products

5. Rivalry Among Similar Competitors

The construction industry is expected to grow by 7.5% by 2029 [53]. SOE construction
companies, as market leaders in the construction sector in Indonesia, play a significant role in shaping
competition within the country’s construction industry. Currently, 69 construction companies are
listed on the Indonesia Stock Exchange [54]. The primary clients of SOE construction companies
include the government and SOEs, as well as regionally owned enterprises (BUMD), which typically
involve high-value projects. According to interview results, four respondents stated that SOE
construction companies outperform domestic competitors in the same category. However, they lag
behind foreign companies, which possess higher levels of technology and competence (R2, R3, R4,
R6). Therefore, the level of competition among domestic competitors is considered medium, while
competition with foreign companies is considered high.

Additionally, it is difficult for construction companies, especially SOE construction companies,
to exit the industry due to the assets they have acquired. This situation underscores the need for
companies to enhance their competitiveness to address increasing complexity.
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Table 6. Rivalry Among Similar Competitors.

No Rivalry Among Existing Competitors
1 The construction industry is projected to grow by 7.5% by 2029.
2 There are 69 construction companies listed on the Indonesia Stock Exchange (IDX).
3 Rivalry among similar domestic competitors is considered medium, while it is high among

foreign competitors. The number of construction projects is increasing, but the size of the
projects, especially government assignments, is often too large.
4  There are significant barriers to exiting the construction industry.

Referring to the industry competitiveness categorization by Indrarathne et al. [55], based on the
five forces analyzed, the threat of new entrants is considered medium to high, the bargaining power
of buyers is high, the bargaining power of suppliers is medium, the threat of substitute products is
low, and the level of rivalry among similar competitors is medium. Therefore, it can be concluded
that the overall level of competition in the construction industry falls within the medium to high
category.

4.1.3. Micro Level

At the organizational level, factors such as resources, capabilities, and core competencies will
shape the future of construction companies. In terms of core competencies, according to interview
results, five respondents explained that the core competency of construction companies is solely in
building activities (R2, R3, R4, R5, R6). However, with market developments and project offerings
featuring various schemes—such as Build, Operate, and Transfer (BOT); Public-Private-Partnership
(PPP) or Kerjasama Pemerintah dan Badan Usaha (KPBU), which encompasses Design, Build, Finance,
Operate, and Maintenance (DBFOM); Joint Venture (JV); Joint Operation (JO) or Kerjasama Operational
(KSO); and the off-taker market has affected the business activities of companies have become
increasingly complex and less focused on their core competencies.

In terms of capabilities, based on interview results, two respondents noted that managing
projects across various sectors and schemes on an end-to-end basis contributes to the company’s
burden (R3, R5). For example, the concession project for the Light Rail Transit (LRT) can create new
business opportunities, such as the development of properties around LRT stations. This opportunity
in the property business requires the company to engage in end-to-end business activities, from
design, build, finance, operate, and maintain—especially investments in finance, this investment
activity has reduced the company’s profits due to high short-term interest expenses or the
implementation of projects with an Operation Cooperation (KSO) scheme for the constructed hotel,
which requires the company to be involved in the operation or management of the asset. This has led
to a decline in the company’s profits if the revenue generated is lower than the operational costs.
These end-to-end business activities outside of the company’s core competencies increase the
company’s burden. In the future, as the market becomes more volatile and project complexity rises,
SOE construction companies will need to adapt to these developments.

From a resource perspective, as the company takes on more projects and schemes, the number
of resources or assets owned by the company grows—whether in terms of human resources; tangible
assets such as toll roads, railways, property, equipment, and so on; or intangible assets like
intellectual property rights, licenses, and software. One respondent explained that the increase in
resources has not been matched by proper management and utilization (R3). For example, applying
the KSO scheme to hotels, apartments, or other commercial assets recorded as tangible assets owned
by the company can lead to increased operational costs. This occurs particularly when there is a lack
of sufficient marketing activities, which may result in the assets not generating revenue. Moreover,
employee’s integrity and work culture also emerge as critical issues. The acquisition of fixed assets,
such as land that is non-marketable, legally questionable, financially unviable, or technically
impracticable, constitutes fraud and contributes to the deterioration of the company’s cash flow (R3).
Therefore, it can be concluded that the core competency of the company lies solely in building
activities, while its capability to manage projects outside of its core competency is insufficient, and
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the utilization of company resources remains suboptimal. These factors form the root of the problems
faced by SOE construction companies for now. As a result, SOE construction companies must be able
to transform in order to handle the complexities of both the present and the future at macro, meso,

and micro levels.

4.1.4. Key Findings

Based on the foresight analysis at the macro, meso, and micro levels, several key findings can be

outlined, as seen in Table 7.

Table 7. Summary of key findings.

Factors

Key Finding

Macro Levels

Environmental Conditions and
Sustainability

e The NZE target and SDGs serve as guidelines for all
stakeholders to implement ESG, including in the
construction industry (F1).

e Companies that implement ESG are more attractive to
investors (F2).

Innovation and Technological
Advancements

The development of technology and the Construction 4.0
concept is becoming a priority for the construction
industry. For example, the use of predictive analytics for
project scheduling, digital control towers, LiDAR, and BIM
drives significant value in project execution, ensuring on-
time and on-budget completion (F3).

Political and Social Stability

¢ Changing consumer preferences regarding construction
products (F4).

e Political instability abroad affects exchange rate
fluctuations, impacting operational costs for companies
(F5).

National Economic and Financial
Conditions
Regulations and Legal Framework

High interest rates and price fluctuations influence project

financing and investment (F6).

e Occupational safety regulations (F7).

¢ Global green building regulations, such as LEED (F8).

¢ Anti-corruption regulations (UNCAC), with implications
for investor trust if corruption persists (F9).

e Various policy packages and regulations, including
Presidential Regulations, fiscal policies, and institutional
development, are applied to support infrastructure
development in Indonesia (F10).

Government Policy

e Unhealthy competition due to the lack of regulations
related to cost and fees (tender system) (F11).

e National infrastructure development requires high
investments, leading companies to rely on external debt
financing (F12).

Meso Level

Threat of New Entrants

e Government support through regulations and policies
encourages the development of new companies in the
construction sector.

e New entrants require substantial capital to enter the
construction industry and reach an economic scale.
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New entrants struggle to gain loyal customers due to the
need for long-term experience and good performance,
which makes customers prefer established players.
New entrants have difficulty securing bank credit
without experience and proven performance.

The level of product differentiation in the construction
industry is relatively low, allowing foreign entrants with
innovative products to potentially capture the domestic
market.

Conclusion: The threat of new entrants is medium to

high.

Bargaining Power of Buyers

High dependence on the government as the main buyer.
Buyers are sensitive to the prices offered.

Companies face consequences if they fail to perform
well.

Buyers have extensive knowledge of the products.
Buyer switching costs.

The products offered are standardized.

The number of buyers in the Indonesian market is
limited.

Conclusion: The bargaining power of buyers is high.

Bargaining Power of Suppliers

The construction industry is dependent on suppliers
(subcontractors, material suppliers).

Supplier dominance is low.

Subcontractor dominance is medium.

Suppliers’ knowledge and capabilities may enable them
to become main contractors (forward integration).
Supplier wage levels.

Switching costs between suppliers are medium.
Conclusion: The bargaining power of suppliers is
medium.

Threat of Substitute Products

Substitute products are more expensive.

Buyers tend to have difficulty finding substitute
products.

SOE construction companies offer better quality
substitute products than domestic competitors, although
at a higher price.

Technological developments can create better substitute
products.

Conclusion: The threat of substitute products is low.

Rivalry Among Similar Competitors

The construction industry is projected to grow by 7.5%
by 2029.

There are 69 construction companies listed on the IDX.
Rivalry among domestic competitors is considered
medium, while competition with foreign companies is
high. The number of construction projects is increasing,
but project sizes, especially government assignments,
are often too large.

Significant barriers exist to exiting the construction
industry.

Conclusion: The level of rivalry among similar
competitors is medium.
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Overall Conclusion: The level of competition in the
construction industry is medium to high (F13).

Micro Level

Organization The core competency of companies is limited to building.
Their capability to manage projects outside their core
competencies is insufficient, and the management of
company resources remains suboptimal. This is the root
of the problems faced by SOE construction companies
(F14).

4.2. Significance of Key Findings

This research identifies 16 key findings considered to be important factors in forming future
trends in the construction industry. Experts have assessed that the targets for net zero emissions
(NZE), sustainable development goals (SDGs), and environmental, social, and governance (ESG)
should serve as guidelines for all stakeholders, including those in the construction industry. Other
important findings highlight that technological advancements and the Construction 4.0 concept will
be top priorities for the construction industry in the future, and these are viewed as the most
significant factors for the industry’s future. This indicates that, at the macro level, environmental
conditions, sustainability aspects, innovation, and technological advancements are the key drivers of
future success in the construction industry. Strengthening legal certainty is also required at the macro
level.

At the micro level, there is a consensus that core competencies, resources, and capabilities must
be enhanced to effectively address future challenges. At the meso level, the importance is considered
less significant compared to the other two levels, as the industry is characterized by medium
competitiveness. Further details can be found in below.

Codes of key findings from Error! Reference source not found. are described as follows.

F1: NZE and SDG targets serve as guidelines for all stakeholders to implement ESG, including in the
construction industry.

F2:  Companies that implement ESG are more attractive to investors.

F3:  Technological advancements and the Construction 4.0 concept are becoming a priority for the
construction industry. For example, the use of predictive analytics for project scheduling, digital
control towers, LiDAR, and BIM is driving the greatest value in project execution, ensuring projects
are on time and on budget.

F4:  Changes in consumer preferences regarding construction products.

F5:  Foreign political instability affects price/exchange rate fluctuations and impacts companies’
operational costs.

F6:  High interest rates and price fluctuations affect project financing and investment.

F7:  Occupational safety regulations.

F8:  Global green building regulations such as LEED.

Fo: Anti-corruption regulations (UNCAC), with implications that continued corrupt practices would
reduce investor confidence in companies.
The implementation of various policy packages and regulations, including Presidential Regulations

F10:  (Perpres), fiscal policies, and institutional development to support infrastructure development in
Indonesia.

F11:  Unhealthy competition due to the lack of regulations related to cost and fees (tender system).

F12: National infrastructure development requires significant investment, leading companies to rely on
external debt financing.

F13: The overall level of competition in the construction industry is medium to high.
The core competency of companies is limited to building. Their capability to handle projects beyond

F14: their core competency is inadequate, and the suboptimal management of resources is the root cause
of the issues faced by SOE construction companies.
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Figure 2. Influence of key findings (sum of answers exceeds 100% as multiple options are possible).

5. Discussions

Key findings must be the primary focus for all stakeholders in Indonesia’s SOE construction
industry. These findings represent future opportunities to excel in securing National Strategic
Projects (PSN). Internal strategies need to be elaborated by considering key findings as the most
important and influential external factors on the industry. Through this foresight analysis, all
stakeholders are expected to be alert and responsive, aligned with the dynamic capabilities’
framework, which refers to a company’s ability to adapt to future changes. This capability includes
sensing, aimed at recognizing future opportunities and risks as a foundation for developing long-
term strategies [18].

This research reveals that NZE targets and sustainable development goals (SDGs) should be
guidelines for all stakeholders in implementing ESG. Investor preferences for companies applying
ESG principles align with several studies that show companies with strong ESG performance tend to
attract more investment. This is linked to increased awareness of sustainability and environmental
responsibility among investors, identified as a key driver of the construction industry’s
transformation towards a more sustainable future [11,56-58]. The implementation of ESG in the
construction industry not only enhances the company’s reputation and trust but also plays a crucial
role in the long-term sustainability of this industry, especially in the context of tightening regulations
and market expectations.

It should be noted that the concept of sustainability is not entirely free from criticism. The
adoption of ESG practices in developing countries often faces significant challenges, including a lack
of accurate data, limited infrastructure, and inadequate political support [59]. An unbalanced ESG
approach that fails to consider local conditions in emerging markets can hinder economic growth and
disrupt the development of effective and relevant sustainability strategies. It is essential to develop a
more flexible and contextual approach to ESG implementation to support sustainable development
across different economic environments [60].

Another important finding reveals that technological advancements and the Construction 4.0
concept should also be prioritized. The application of advanced technologies such as predictive
analytics, digital control towers, LIDAR, and BIM in the construction industry has been proven to
increase project efficiency, ensuring projects are completed on time and within budget. The
integration of these technologies significantly improves project management, reduces risks, and
enhances accuracy in planning and executing construction projects [61,62]. The adoption of digital
technologies like BIM has been identified as one of the key factors for success in addressing the
growing complexity of projects, enabling better management of the various variables affecting the
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success of construction projects [63]. The implementation of these technologies not only improves
operational efficiency but also has a significantly positive impact on project sustainability by reducing
construction waste and improving resource use efficiency [64].

Another equally important key finding is the role of regulations through fair legal certainty,
along with strengthening the organizational level by reviewing core competencies, resources, and
company capabilities. In terms of regulation, legal certainty is an essential foundation for the
development of the construction industry in any country, especially for government construction
companies. Legal certainty not only boosts investor confidence and facilitates strategic decision-
making but also helps minimize legal risks that may arise during project execution. Consistent and
transparent law enforcement can strengthen the operational stability of construction companies,
allowing them to plan and execute projects more efficiently [65].

The factors of resources, capabilities, and core competencies are also key determinants of the
future of the construction industry. Core competencies focused solely on construction activities
(build) are becoming less relevant, given the market complexity and project schemes that require
companies to operate end-to-end. Current capabilities have proven insufficient, as evidenced by the
increased burden due to diversification into other sectors, such as property development around the
LRT project in Indonesia. Furthermore, the increase in company resources has not been matched by
effective utilization, leading to high operational costs without corresponding revenue growth [66—
68]. Future challenges, such as sustainability and technological advancement, must be addressed
through transformation and adaptation at the micro level. This can be achieved by improving the
utilization of resources, capabilities, and core competencies to ensure competitiveness and
sustainability in the future.

The key findings from this research illustrate the future priorities of the industry, emphasizing
the importance of a policy foundation that combines sustainability and technology as the main pillars
in advancing Indonesia’s SOE construction industry. This foresight scenario is designed to achieve
the “Indonesia Emas 2045” vision and support the success of SOEs in dominating the majority of the
infrastructure development market in Indonesia. This study has several limitations, such as
subjectivity and openness in the qualitative research process, as well as variations in participants’
interpretations that may affect the consistency of the results. On the other hand, qualitative research
allows for a deep understanding of the phenomena being studied, flexibility in adapting data
collection and analysis techniques, and the ability to capture the complexity of expert opinions
[69,70]. The analysis at the micro or organizational level could be developed more comprehensively
by applying a more in-depth framework, such as VRIO (value, rarity, imitability, organization) [71].

6. Conclusions

The foresight analysis of Indonesia’s SOE construction industry highlights several key findings,
with a primary focus on identifying future opportunities. The construction industry’s success heavily
depends on integrating internal and external company factors, such as focusing on macro-level
targets like Net Zero Emissions (NZE) and the Sustainable Development Goals (SDGs) in
implementing Environmental, Social, and Governance (ESG) practices. Additionally, the adoption of
advanced technologies like Construction 4.0 has become a top priority, with digital innovations such
as predictive analytics, digital control towers, LiDAR, and Building Information Modeling (BIM)
enhancing project efficiency and strengthening risk management. However, achieving sustainability
and technological advancement presents challenges due to weaknesses in regulatory certainty —
which serves as the third pillar at the macro level—and organizational limitations in core
competencies, resources, and current capabilities at the micro level. At the micro level, strengthening
the SOE construction industry’s core competencies, resources, and capabilities is essential to
accelerate future trends. Competitiveness at the meso level is not a significant concern, as the industry
operates with moderate competition.
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