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ABSTRACT 

 

The construction industry is a major 

driver of economic growth, but also a 

significant source of environmental 

degradation due to intensive resource use, 

waste generation, and carbon emissions. In 

Albay, increasing infrastructure 

development underscores the need to adopt 

Circular Economy (CE) principles to 

promote sustainability. This study examined 

the extent of CE practice adoption among 

construction firms in Albay and assessed its 

contribution to environmental, economic, 

and social sustainability outcomes. A 

convergent mixed-methods research design 

was employed, integrating quantitative and 

qualitative data from 32 purposively selected 

construction professionals, including project 

managers, engineers, and contractors. Data 

were collected through structured 

questionnaires and open-ended interviews. 

Quantitative data were analyzed using 

weighted means and Pearson correlation 

analysis, while qualitative responses were 

thematically analyzed to identify key 

barriers and strategic recommendations. 

Reliability testing produced a Cronbach’s 

alpha value of 0.91, indicating excellent 

internal consistency of the survey 

instrument. Findings indicate that CE 

practices are mostly implemented, with 

waste reduction and pollution elimination 

receiving the highest level of adoption 

(WM=3.32), followed by product and 

material circulation (WM=3.25) and 

resource regeneration (WM =3.22). 

Environmental (WM=3.66) and economic 

sustainability (WM=3.63) were strongly 

supported, reflecting emphasis on resource 

efficiency and cost savings, whereas social 

sustainability (WM=3.39) received moderate 

support, indicating limited focus on 

inclusivity and community engagement. 

Correlation analysis further revealed a 

moderate positive relationship between CE 

practice adoption and sustainability 

outcomes (r = .52, p < .05). The study 

concludes that while construction firms in 

Albay demonstrate growing awareness and 

partial adoption of CE practices, 

implementation remains compliance-driven 

and uneven. Strengthening technical 

capacity, policy support, and institutional 

collaboration is necessary to advance a more 

integrated and sustainable circular 

construction industry. 

Keywords: Albay Province, circular 

economy adoption, construction industry, 

sustainability, barriers 

INTRODUCTION 

Background of the Study 

The construction industry is a key 

driver of global economic growth, 

significantly contributing to infrastructure 

development, job creation, and regional 

competitiveness. However, despite these 

advantages, the sector remains one of the 

most resource-intensive and environmentally 

damaging industries worldwide. 

Construction activities consume large 

amounts of raw materials and energy, 

generate substantial waste from construction 

and demolition, and play a major role in 

greenhouse gas emissions (Dimaculangan, 

2023; Sandanayake, 2022). Recent estimates 

indicate that infrastructure development and 

the built environment account for about 40% 

of global carbon dioxide (CO₂) emissions 

annually, resulting from both building 

operations and the embedded carbon in 

construction materials (International Energy 

Agency [IEA], 2022; World Economic 

Forum, 2025). This includes impacts from 

natural disasters like typhoons, flooding, and 
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volcanic activity, highlighting the urgent 

need for sustainable, resilient construction 

practices. While local initiatives promote 

environmental conservation and waste 

management, construction-related waste 

generation and resource consumption remain 

pressing challenges. 

Although global and national studies 

highlight the potential of circular economy 

practices to enhance environmental 

sustainability, economic performance, and 

social well-being, there is a notable lack of 

region-specific empirical research on how 

these principles are applied within local 

construction industries. In particular, limited 

evidence exists on how circular economy 

strategies are implemented in Albay’s 

construction sector, the sustainability 

outcomes they generate, and the barriers that 

hinder their widespread adoption. 

Objectives of the Study 

         Guided by Circular Economy 

principles and the Triple Bottom Line 

framework, this study examines the adoption 

of circular economy practices among 

construction firms in Albay Province to 

advance sustainable construction and 

strengthen circular economy initiatives in 

the province. This study aims to examine the 

adoption of Circular Economy (CE) 

practices among construction firms in the 

province of Albay and assess their 

contribution to sustainability. Specifically, 

the study seeks to: 

1.    Assess the extent of adoption of 

Circular Economy principles among 

construction firms in Albay in terms of: 

a.   waste reduction and pollution 

      elimination, 

b.  product and material circulation 

     strategies, and 

c.  restoration and regeneration of 

     natural systems. 

 2. Determine the sustainability outcomes 

associated with the adoption of Circular 

Economy practices in the construction 

industry of Albay, focusing on: 

a.  environmental sustainability, 

b.  economic sustainability, and 

c.  social sustainability. 

 3.Determine the relationship between 

circular economy practices and 

sustainability outcomes in construction 

firms in Albay. 

 4. Identify the challenges that hinder the 

   adoption of Circular Economy practices 

among construction firms in Albay, 

particularly in terms of: 

a.  technical and operational 

constraints, 

b.  financial and economic limitations, 

c.  regulatory and policy barriers, and 

d.  measurement and monitoring 

     difficulties. 

   5.  Examine illustrative or extreme cases that 

demonstrate significant hindrances to the 

effective adoption of Circular Economy 

practices in the local construction industry. 

   6. Propose business-oriented strategic 

solutions to enhance the sustainability, 

scalability, and financial viability of 

Circular Economy adoption in the 

construction sector of Albay. 

METHODOLOGY 

Research Design 

This study employed a mixed-methods 

descriptive research design, integrating 

quantitative and qualitative approaches to 

examine the adoption of Circular Economy 

(CE) practices in the construction industry of 

Albay. The descriptive design was appropriate 

for identifying patterns, levels of 

implementation, and prevailing challenges 

related to CE adoption within the sector 

(McCombes, 2023). Quantitative data were 

used to assess the extent of CE practice 

implementation and sustainability outcomes, 

while qualitative data provided contextual 

insights into barriers and strategic solutions 

for effective CE integration. 

Participants and Sampling 



Lux Veritatis 12.1 Special Edition: 538-556, 2026 © 2020  

University of Santo Tomas-Legazpi Publication  

Printed in the Philippines ISSN no: 2476-5644 

540 

 

     This study employed purposive 

sampling to select respondents who possess 

relevant knowledge and professional 

experience in construction project 

management and sustainability practices. 

The target population consisted of 
construction Firms operating in Albay 
Province registered with the Philippine 

Contractors Accreditation Board (PCAB). 

An initial total of 35 construction firms were 

identified; 32 professionals participated in 

the survey, resulting in a response rate of 

91.4%. The respondents included project 

managers, engineers, and contractors 

directly involved in project planning, 

implementation, and resource management. 

Given the relatively small number of 

construction firms in the province, the 

sample represents a significant portion of the 

target population. This high response rate 

enhances the data's representativeness and 

provides reliable insights into the adoption 

of circular economy practices in the local 

construction industry. Industry survey 

research shows that high response rates 

within a professional group can yield 

sufficient data for meaningful analysis, 

especially when respondents have 

specialized knowledge relevant to the 

research. 

 

Research Instrument 

Data were collected using a 

structured questionnaire with an 

embedded qualitative component. The 

instrument consisted of four sections 

aligned with the study objectives: (1) 

implementation of CE practices based on 

circular economy principles, (2) 

sustainability outcomes of CE adoption, 

(3) the relationship between circular 

economy practices and sustainability 

outcomes in construction firms in Albay. 

(4) challenges hindering CE 

implementation, and (5) strategic 

recommendations. Quantitative items 

used a four-point Likert scale to measure 

both levels of implementation and 

degrees of agreement, while open-ended 

questions elicited qualitative insights into 

barriers and proposed solutions. 

Validity and Reliability 

Content validity of the research 

instrument was established through expert 

review by construction professionals, 

research specialists, and the thesis adviser. A 

pilot test was conducted among a small 

group of construction practitioners to assess 

clarity, relevance, and consistency. Based on 

the feedback, minor revisions were made to 

improve item wording and alignment with 

the study objectives. Data were encoded and 

processed using Microsoft Excel. 

Data Collection Procedure 
Formal approval to conduct the study 

was obtained from the Graduate School 

prior to data collection. Questionnaires were 

distributed through a combination of on-site 

visits and online platforms over a two-month 

period. Due to respondents’ limited 

availability for in-depth interviews, open-

ended questions were incorporated into the 

questionnaire, allowing participants to 

provide qualitative responses at their 

convenience. Follow-ups were conducted to 

ensure adequate response rates for analysis. 

Ethical Considerations 

      Ethical standards were strictly observed 

throughout the study. Participants were 

informed of the study’s purpose, procedures, 

and voluntary nature, and written informed 

consent was obtained prior to participation. 

Confidentiality and anonymity were ensured 

by excluding personal and organizational 

identifiers from the dataset. All information 

collected was used solely for academic 

purposes and securely stored to prevent 

unauthorized access. 

Data Analysis 

      Descriptive statistical techniques were 

used to analyze the quantitative data. 

Weighted mean was employed to determine 
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the extent of circular economy (CE) practice 

implementation and to assess environmental, 

economic, and social sustainability 

outcomes among construction firms in 

Albay. Responses were scored on a four-

point Likert scale, with higher mean scores 

indicating greater implementation or 

agreement. Qualitative responses were 

analyzed thematically to identify recurring 

challenges, perceptions, and strategic 

recommendations related to circular 

economy adoption. 

      To ensure the internal consistency of the 

research instrument, reliability testing was 

conducted using Cronbach’s alpha. The 

overall reliability coefficient obtained was α 

= 0.91, indicating excellent internal 

consistency of the questionnaire items. 

According to established reliability 

standards, Cronbach’s alpha values above 

0.70 indicate acceptable reliability, while 

values above 0.90 represent excellent 

reliability. This result confirms that the 

survey instrument used to measure circular 

economy practices and sustainability 

outcomes was reliable for the purposes of 

this study. 

     In addition, Pearson correlation analysis 

was employed to examine the association 

between the implementation of circular 

economy practices and sustainability 

outcomes among construction firms. 

Interpretation of Weighted Mean 
3.50 – 4.00   Fully Implemented 

2.50 – 3.49   Mostly Implemented 

1.50 – 2.49   Partially Implemented 

1.00 – 1.49   Barely Implemented 

Interpretation of Likert  

Scale Responses 
3.50 – 4.00   Strongly Agree 

2.50 – 3.49   Agree 

1.50 – 2.49   Disagree 

1.00 – 1.49   Strongly Disagree 

 

RESULTS AND DISCUSSIONS 

This section presents and interprets 

the study's findings on the adoption of 

Circular Economy (CE) practices among 

construction firms in Albay. Results are 

discussed in relation to the study objectives 

and supported by relevant literature to 

contextualize the findings within broader 

discourses on the adoption of the circular 

economy, sustainability performance, and 

the transformation of the construction 

industry. Quantitative findings derived from 

survey responses are complemented by 

qualitative insights obtained from open-

ended responses and case analyses, 

providing a comprehensive understanding of 

CE implementation in the local construction 

sector. 

Adoption of Circular Economy 

(CE)Principles 

          The adoption of Circular Economy 

principles among construction firms in 

Albay was examined across three core 

dimensions: waste reduction and pollution 

elimination, product and material 

circulation, and restoration and regeneration 

of natural systems. These principles 

collectively reflect the foundational 

framework of CE, as articulated by the Ellen 

MacArthur Foundation and subsequent CE 

scholarship, which emphasizes minimizing 

waste, extending material lifecycles, and 

regenerating natural capital. 

Waste Reduction and Pollution 

Elimination 

 

      Table 1 indicates that waste-reduction 

and pollution-elimination practices among 

construction firms in Albay are largely 

driven by regulatory compliance. Adherence 

to national and local waste management 

regulations recorded the highest 

implementation level (WM = 3.56), 

followed by efficient material use to reduce 

construction waste (WM = 3.53), both rated 

as fully implemented. These findings 

support the view that source reduction is a 
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mandatory foundation of sustainable 

construction and demolition waste 

management (Shajidha & Mortula, 2025; 

Environmental Protection Agency [EPA], 

2015). In contrast, noise pollution control 

received the lowest rating (WM = 3.00), 

suggesting weaker attention to non-

regulatory environmental practices. Overall, 

the results show that while circula

 
 

Table 1 

Waste Reduction and Pollution Elimination 

 

Indicators 

Weighted  

Mean 

Equivalent 

Percent Rating 

of 

Implementation 

Adjectival 

Rating 

   Reduce construction waste by 

utilizing 

     materials efficiently. 

3.53 76-100% Fully 

Implemented 

Train workers on proper waste 

handling and disposal 

3.28 50-75 % Mostly 

Implemented 

Comply with national and local 

regulations governing waste 

management. 

3.56 76-100% Fully 

Implemented 

Monitor and report waste generated, 

reused, or sent to landfills. 

3.22 50-75 % Mostly 

Implemented 

Apply recycling, reuse, and waste 

reduction practices in operations. 

3.44 50-75 % Mostly 

Implemented 

Use tools and equipment that support 

efficient waste management. 

3.34 50-75 % Mostly 

Implemented 

Prevent water pollution at 

construction sites 

3.19 50-75 % Mostly 

Implemented 

Minimize noise pollution through 

appropriate scheduling and equipment 

use 

3.00 50-75 % Mostly 

Implemented 

Segregate and dispose of hazardous 

waste properly 

3.28 50-75 % Mostly 

Implemented 

Overall Mean 3.32 50-75 % Mostly 

Implemented 

 management practices are mostly 

implemented (WM = 3.32), adoption 

remains compliance-driven rather than 

proactive or innovation-oriented, limiting 

broader sustainability outcomes. 

      Table 2 indicates that product and 

material circulation practices are mostly 

implemented, with activities such as design 

for disassembly, material reuse tracking, and 

recycling of construction debris receiving 

relatively high adoption (WM = 3.41). These 

findings reflect growing awareness of 

circular construction principles and support 

evidence that adaptable and reusable design 

significantly reduces construction and 

demolition waste while delivering 

environmental and economic benefits 

(Environmental Protection Agency [EPA], 

2015). In contrast, the use of renewable or 

eco-friendly materials and the extension of 

building lifespans through retrofitting and 

refurbishment recorded the lowest ratings 

(WM = 3.06), suggesting limited integration 

of long-term asset management strategies. 
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This pattern aligns with CIRCuIT (2024), 

which emphasizes that prioritizing building 

lifespan extension offers greater 

environmental benefits than demolition or 

material recycling alone. 

 

 

 

 
Table 2 

Product and Material Circulation 

 

 

Indicators 

 

Weighted 

Mean 

Equivalent 

Percent Rating of 

Implementation 

Adjectival 

Rating 

Use recycled materials in 

construction projects 

3.34 50 to 75% Mostly 

Implemented 

Select renewable or eco-friendly 

construction materials 

3.06 50 to 75% Mostly 

Implemented 

Design buildings for easy 

disassembly and material reuse 

3.41 50 to 75% Mostly 

Implemented 

Track source, properties, and reuse 

potential of construction materials 

3.41 50 to 75% Mostly 

Implemented 

Recycle construction and 

demolition debris (e.g., concrete, 

metal, wood) 

3.41 50 to 75% Mostly 

Implemented 

Integrate recycled materials in new 

construction 

3.13 50 to 75% Mostly 

Implemented 

Sort and separate waste on-site for 

reuse or recycling 

3.19 50 to 75% Mostly 

Implemented 

Consider the life cycle and long-

term maintenance during project 

design 

3.28 50 to 75% Mostly 

Implemented 

Extend building lifespan through 

retrofitting and refurbishment 

3.06 50 to 75% Mostly 

Implemented 

Overall Mean 3.25 50 to 75% Mostly 

Implemented 
 

Table 3 presents the extent to which 

construction firms engage in the restoration 

and regeneration of natural resources. 

Collaboration with local communities 

received the highest weighted mean (WM = 

3.47), indicating full implementation. This 

suggests that community engagement is a 
well-established strategy for minimizing the 

environmental and social impacts of 

construction projects. This finding is 

consistent with Unegbu et al. (2024), who 

emphasized that structured and sustained 

community engagement enhances project 

sustainability and public support. 

In contrast, collaboration with 

environmental organizations or government 

agencies recorded the lowest weighted mean 

(WM = 2.91), corresponding to mostly 

implemented. This indicates that 
institutional partnerships are pursued less 

consistently, thereby representing a missed 

opportunity to strengthen circular-economy 

outcomes through technical expertise, policy 

alignment, and inter-organizational support. 
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Table 3 

Restoration and Regeneration of Natural Resources 

 

Indicators 

Weighted  

Mean 

Equivalent 

Percent Rating 

of 

Implementation 

Adjectival 

Rating 

Use sustainable or eco-friendly 

materials such as bamboo, recycled 

steel, or low-carbon cement 

2.97 50 to 75% Mostly 

Implemented 

Collaborate with environmental 

organizations (NGO) or government 

agencies 

2.91 50 to 75% Mostly 

Implemented 

Include environmental impact in 

procurement decisions 

3.28 50 to 75% Mostly 

Implemented 

Coordinate with local communities to 

reduce negative site impacts 

3.47 50 to 75% Mostly 

Implemented 

Evaluate the impact of projects on 

biodiversity and ecosystems 

3.25 50 to 75% Mostly 

Implemented 

Update sustainability practices in line 

with environmental standards 

3.13 50 to 75% Mostly 

Implemented 

Overall Mean 3.22 50 to 75% Mostly 

Implemented 

       

       Table 4 shows that among the three 

Circular Economy (CE) dimensions, waste 

reduction and pollution elimination obtained 

the highest mean score (3.32), indicating 

stronger and more consistent 

implementation of regulatory-driven 

environmental practices. In contrast, 

restoration and regeneration of natural 

resources recorded the lowest mean (3.22), 

suggesting that initiatives such as 

biodiversity protection and land 

rehabilitation remain less prioritized.  

Overall, the findings indicate gradual 

progress in CE adoption among construction 

firms in Albay, though implementation 

remains concentrated on waste management 

rather than more systemic regenerative 

practices, consistent with observations by 

Kirchherr et al. (2018)

 
Table 4 

Summary of  the Adoption of Circular Economy (CE) Practices 

 

Indicators 

Overall 

Mean 

Equivalent 

Percent Rating 

of 

Implementation 

Adjectival  

Rating 

Waste Reduction and Pollution 

Elimination 

3.32 50 to 75% Mostly 

Implemented 

Product and Material Circulation 3.25 50 to 75% Mostly 
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Strategies Implemented 

Restoration and Regeneration of 

Natural Resources 

3.22 50 to 75% Mostly 

Implemented 
        

Circular Economy Practices on 

         Sustainability 

                 The study's findings are presented and 

discussed in relation to the three 

sustainability dimensions—environmental, 

economic, and social, using the identified 

indicators.  

Table 5 

CE Practices for Environmental Sustainability 

Indicators Weighted 

Mean 

Adjectival 

Rating 

Reduce material waste in construction 

projects 

3.75 Strongly Agree 

Minimize environmental pollution (air, 

water, noise) on-site 

3.50 Strongly Agree 

Conserve raw materials and natural 

resources through reuse 

3.75 Strongly Agree 

Save energy through efficient materials 

and construction methods 

3.56 Strongly Agree 

Help restore natural areas affected by 

construction activities 

3.72 Strongly Agree 

Overall Mean 3.66 Strongly Agree 

Table 5 indicates that reducing 

material waste and conserving raw materials 

through reuse received the highest ratings 

(WM = 3.75), highlighting these practices as 

the most strongly implemented strategies for 

environmental sustainability in construction. 

In contrast, pollution control measures (air, 

water, and noise) obtained the lowest mean 

score (WM = 3.50), suggesting greater 

challenges in consistent implementation 

despite their recognized importance. 

Overall, the results demonstrate strong 

support for environmental sustainability, 

driven primarily by waste-reduction and 

resource-conservation initiatives (Ajayi & 

Oyedele, 2017; Jindal, 2023; Wang, 2023). 

Table 6 indicates that Circular Economy 

(CE) practices positively support economic 

sustainability, with energy-efficient 

construction receiving the highest level of 

agreement (WM = 3.81), reflecting its role 

in reducing operational costs and 

environmental impacts (Kharit, 2024).      In 

contrast, job creation through recycling and 

remanufacturing received the lowest rating 

(WM = 3.47), suggesting that economic 

benefits are perceived mainly in terms of 

project-level efficiency rather than broader 

employment generation. Overall, the 

findings (WM = 3.63) show a strong 

positive perception of CE’s economic value, 

though greater policy support and workforce 

development are needed to strengthen its 

contribution to employment and long-term 

economic growth (Calanter et al., 2025).

Table 6 

CE Practices for Economic Sustainability 

Indicators Weighted 

Mean 

Adjectival 

Rating 

Achieve cost savings through material reuse 3.59 Strongly 
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and recycling Agree 

Improve resource efficiency and reduce 

waste disposal costs 

3.59 Strongly 

Agree 

 

 

Table 6 (continued)   

Indicators Weighted 

Mean 

Adjectival 

Rating 

Increase competitiveness through 

sustainable practices and cost-effective 

solutions. 

3.66 Strongly 

Agree 

Create job opportunities in recycling and 

remanufacturing 

3.47 Agree 

Reduce operational costs with energy-

efficient construction 

3.81 Strongly 

Agree 

Overall Mean 3.63 

 

Strongly 

Agree 

 

Table 7 

CE Practices on Social Sustainability 

Indicators Weighted 

Mean 

Adjectival 

Rating 

Increase community involvement in 

sustainability efforts through local 

recycling programs and community 

extensions 

3.41 Agree 

Address social issues such as welfare 

and equality through projects 

3.31 Agree 

Provide fair opportunities to local 

communities 

3.22 Agree 

Ensure safe and healthy working 

conditions for laborers 

3.69 Strongly 

Agree 

Promote inclusive employment 

regardless of gender, age or background 

3.34 Agree 

Table 7 shows that social sustainability 

practices are generally implemented at a 

moderate level, with ensuring safe and 

healthy working conditions receiving the 

highest agreement (WM = 3.69). This 

reflects a strong emphasis on occupational 

safety as a core component of social 

sustainability, consistent with international 

labor standards and evidence linking 

workplace safety to employee retention and 

organizational commitment (International 

Labor Organization [ILO], 2023; Aman-

Ullah et al., 2022). In contrast, providing fair 

opportunities to local communities recorded 

the lowest mean (WM = 3.22), indicating 

gaps in inclusivity and community 

engagement. Overall, the results (WM = 

3.39) suggest that while basic social 

sustainability measures are in place, broader 

initiatives promoting equity and community 

participation remain underdeveloped (Subri 

et al., 2025). 

 

    Table 8 summarizes the sustainability 

outcomes of Circular Economy (CE) 

practices across environmental, economic, 

and social dimensions. Environmental 

sustainability obtained the highest mean 
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score (WM = 3.66), indicating that 

construction firms in Albay prioritize waste 

reduction, resource efficiency, and pollution 

control as core CE strategies. This pat

Table 8 

Summary of Circular Economy Practices for Sustainability 

Indicators Overall 

Mean 

Adjectival 

Rating 

Environmental 

Sustainability 

3.66 Strongly Agree 

Economic Sustainability 3.63 Strongly Agree 

Social Sustainability 3.39 Agree 

aligns with evidence that CE adoption in 

construction typically begins with 

environmental initiatives that yield 

immediate and visible benefits (Kirchherr et 

al., 2018). In contrast, social sustainability 

recorded the lowest mean (WM = 3.39), 

suggesting that aspects such as inclusivity, 

community engagement, and social equity 

receive comparatively less attention. This 

finding supports earlier studies showing that 

social dimensions are often 

underrepresented in sustainable construction 

due to institutional, awareness, and cost-

related barriers (Kamaruddin et al., 2020; 

Kirchherr et al., 2018). 

Relationship Between Circular Economy 

Practices and Sustainability Outcomes 
        To further explore the association 

between circular economy practices and 

sustainability outcomes among construction 

firms in Albay, a Pearson correlation 

analysis was conducted. The analysis 

examined the relationship between the level 

of implementation of circular economy 

practices and the reported sustainability 

outcomes across environmental, economic, 

and social dimensions. The results revealed 

a moderate positive relationship between 

circular economy adoption and sustainability 

outcomes (r = 0.52, p < .05). This indicates 

that construction firms that demonstrate 

higher levels of circular economy 

implementation tend to achieve stronger 

sustainability outcomes. The finding 

suggests that the adoption of circular 

construction strategies contributes positively 

to improving environmental performance, 

economic efficiency, and social 

responsibility within the construction 

industry in Albay. 

Challenges that Hinder CE Adoption 

The study identified multiple barriers 

to the adoption of Circular Economy (CE) 

practices in the construction industry, 

including technical and operational 

constraints, financial and economic 

limitations, regulatory and policy gaps, and 

challenges in measurement and monitoring. 

These interconnected barriers collectively 

restrict effective CE implementation and 

highlight the need for coordinated technical, 

financial, and institutional interventions. 
Table 9 

Technical & Operational Challenges 

Indicators Frequency Rank 

Lack of access to trained professionals (e.g., 

green architects, sustainability consultants) 

23 1 

Limited knowledge of circular construction 

techniques among engineers and workers 

20 2 

Design tools and software don’t support circular 18 3 
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economy planning (e.g., BIMlacks CE modules) 

 On-site space limitations for sorting, storing, or 

recycling materials 

18 4 

Disruption to construction timelines when 

implementing CE practices 

17 5.5 

Table 9 (continued)   

 

Indicators Frequency Rank 

Supply chain fragmentation (many 

subcontractors make it hard to coordinate CE 

implementation) 

17 5.5 

Difficulty adapting traditional project workflows 

to circular processes 

15 7 

Construction methods make it difficult to 

disassemble or reuse components 

12 8 

Table 9 highlights that the most 

significant technical and operational barrier 

to Circular Economy (CE) adoption is the 

lack of access to trained professionals with 

expertise in circular construction (f = 23), 

underscoring the central role of human 

capital in effective CE implementation. This 

finding is consistent with Eze et al. (2023), 

who emphasized that skills shortages, 

limited technical guidance, and insufficient 

industry experience constrain the adoption 

of sustainable building materials and green 

construction practices. In contrast, difficulty 

in disassembling or reusing components was 

the least emphasized challenge (f = 12); 

however, it remains a critical long-term 

concern given the increasing need for 

material recovery and reuse in future 

deconstruction projects (Yang et al., 2024). 

The results indicate that addressing broader 

operational and technical constraints is 

essential for advancing sustainable circular 

construction practices. 

Table 10 shows that financial and 

economic constraints significantly hinder the 

adoption of Circular Economy (CE) 

practices in construction firms. The most 

critical barrier is the long payback period for 

investments in CE infrastructure and green 

technologies (f = 22), reflecting firms’ 

difficulty in justifying long-term returns 

amid short-term cost pressures (Bello et al., 

2024). High costs of sustainable or recycled 

materials and clients’ preference for low-

cost bids (f = 21) further discourage CE 

adoption, consistent with findings that 

budget constraints limit the use of eco-

friendly alternatives (Yang et al., 2025). In 

addition, limited financial incentives and 

unclear  
 

Table 10 

Financial and Economic Barriers 

Indicators Frequency Rank 

Long payback periods for investments in CE 

infrastructure or green technologies 

22 1 

Higher cost of sustainable or recycled materials 

compared to conventional ones 

21 1.5 

 Clients prioritize low-cost bids, discouraging 

sustainability features 

21 1.5 

Lack of financial support, loans, or tax 

incentives for adopting CE practices 

20 4 

Low market demand or resale value for 18 5 
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reused/recycled construction products 

 Unclear cost-benefit data for CE investments at 

the firm or project level 

14 6 

cost–benefit data (f = 20; f = 14) reduce 

confidence in the economic feasibility of CE 

initiatives (Papamichael et al., 2023; Osei-

Tutu et al., 2023). Overall, the results 

highlight the need for clearer financial 

metrics, streamlined approval processes, and 

stronger policy and financial support to 

accelerate CE adoption in the construction 

sector.  

Table 11 indicates that regulatory 

and policy gaps are the most significant 

barriers to Circular Economy (CE) adoption 

in the construction industry, with the 

absence of national or local policies 

promoting circular construction ranked 

highest (f = 23). This finding suggests that 

without clear legislative mandates, 

incentives, and enforcement mechanisms, 

firms tend to rely on traditional linear 

construction practices, limiting reuse and 

recycling efforts (African Circular Business 

Alliance, 2023; Salvacion & Campos, 2024). 

In addition, underdeveloped legal 

frameworks—particularly for MSMEs—

create uncertainty, further discouraging CE 

adoption (Katigbak & Villaruel, 2023). 

Lower-ranked but persistent challenges 

include the lack of green procurement 

standards and incentives in government 

bidding systems, as well as lengthy approval 

processes for non-traditional materials,  

 
 

Table 11 

Regulatory and Policy-Related Issues 

Indicators Frequency Rank 

Lack of national or local policies encouraging 

circular construction 

23 1 

Inconsistency between LGU regulations and 

national sustainability frameworks 

19 2 

Existing building codes limit the use of non-

traditional or recycled materials 

17 3 

Absence of government standards for green 

procurement in public projects 

16 4.5 

No recognition or incentives for CE practices 

in government bidding systems 

16 4.5 

Lengthy approval processes for non-standard 

construction materials 

15 6 

lengthy approval processes for non-

traditional materials, processes for non-

traditional materials, all of which reduce 

motivation for innovation and delay 

implementation (Sun et al., 2024). Overall, 

the findings underscore the critical role of 

coherent policy frameworks and streamlined 

regulatory mechanisms in enabling circular 

construction practices. 

Table  12 

Measurement and  Monitoring Difficulties 

Indicators Frequency Rank 

No available tools or software to track CE 

performance (e.g., waste diversion      rates, 

material reuse) 

21 2 

  Difficulty collecting data from suppliers or 

subcontractors about the material sourcing and 

21 2 



Lux Veritatis 12.1 Special Edition: 538-556, 2026 © 2020  

University of Santo Tomas-Legazpi Publication  

Printed in the Philippines ISSN no: 2476-5644 

550 

 

reuse 

 

Table 12 (continued) 

Indicators Frequency Rank 

Challenges in documenting the environmental 

impact reduction of CE practices 

21 2 

Lack of standardized metrics for measuring 

circularity at the firm/project level 

18 4.5 

Limited benchmarking data from peers or 

competitors in the construction industry 

18 4.5 

Lack of internal reporting frameworks to track 

CE KPIs or sustainability targets 

16 6 

Table 12 reveals that the primary 

challenges in measuring and monitoring 

Circular Economy (CE) practices are the 

lack of tracking tools or software, 

difficulties in collecting data from suppliers 

and subcontractors, and challenges in 

documenting reductions in environmental 

impacts (f = 21). These findings highlight 

significant technical and coordination 

barriers that limit firms’ ability to verify the 

effectiveness of CE initiatives (Amarasinghe 

et al., 2025). Lower-ranked but persistent 

challenges include the absence of 

standardized metrics, limited benchmarking 

data, and weak internal reporting 

frameworks, which reduce comparability 

and accountability across projects (Díaz-

López et al., 2023; Negri et al., 2021). 

Overall, the results underscore the need for 

integrated measurement systems and 

standardized indicators to institutionalize CE 

practices within construction firms. 

Case Studies Highlighting Major 

Challenges to Circular Economy 

Adoption 
The qualitative findings complement 

the quantitative results by providing deeper 

insights into the contextual and structural 

factors that hinder the adoption of Circular 

Economy (CE) practices in Albay’s 

construction industry. Through case studies 

drawn from interviews with construction 

firm owners and managers, the analysis 

reveals that CE initiatives are often treated 

as secondary considerations rather than 

being integrated into early project planning. 

This results in additional costs, procedural 

delays, and eventual abandonment of CE 

efforts. 

  Cost Barriers to Circular 

Economy Adoption 

The first case study illustrates how 

high upfront costs serve as a critical 

deterrent to CE adoption. A mid-sized 

construction firm initially explored the use 

of recycled materials and digital tracking 

tools, but abandoned these initiatives after 

cost evaluations showed significantly higher 

expenses compared to conventional 

materials. Operating under low-bid 

government contracts with fixed budgets and 

no incentives for sustainability, the firm 

viewed CE as an added financial burden 

rather than a strategic investment. This case 

highlights how compliance-driven business 

models and the absence of financial 

incentives make CE adoption economically 

unviable for many firms. 

 Regulatory and Institutional Barriers 

The second case study underscores 

regulatory and institutional barriers as major 

constraints. A small construction firm 

engaged in government infrastructure 

projects encountered rigid procurement 

laws, overlapping regulations, and strict 

auditing requirements that discouraged the 

use of alternative materials and circular 

practices. Because CE principles were not 

embedded in project specifications or 

procurement frameworks, any attempt to 
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introduce them later required extensive 

revisions and approvals, increasing risk and 

delaying project delivery. As a result, the 

firm prioritized regulatory compliance and 

project completion over innovation. 

In both cases, CE adoption failed not 

because of a lack of awareness but because 

of systemic constraints related to cost, 

policy, and institutional rigidity. These 

findings indicate that without policy 

integration, financial incentives, and 

streamlined regulatory processes, CE 

initiatives remain impractical for firms 

operating in highly regulated and cost-

sensitive environments. 

  Additional Barriers to Circular 

Economy Adoption 

Beyond the extreme cases, the study 

identified recurring technical and systemic 

barriers that further limit the adoption of 

Circular Economy (CE) practices in 

construction projects. Technical 

incompatibility is a common issue, as 

project specifications and procurement 

requirements often mandate materials that 

cannot be replaced with recycled or 

alternative components. This challenge is 

worsened by limited local expertise in 

processing and testing recycled materials, 

which restricts firms’ ability to implement 

CE practices effectively. These findings 

align with AlJaber, Martinez-Vazquez, and 

Baniotopoulos (2023), who observed that 

technical incompatibility, weak data 

management, and limited digital tools hinder 

material tracking and lifecycle cost 

assessment, thereby raising implementation 

costs. 

Additionally, repetitive and systemic 

barriers—such as procedural inefficiencies, 

fragmented coordination, and recurring 

regulatory constraints—were reported across 

multiple projects. Although these challenges 

may seem minor individually, their frequent 

occurrence creates cumulative resistance to 

change and discourages consistent CE 

implementation. Similar patterns have been 

seen in other construction contexts, where 

CE barriers persist across project types and 

sizes, reflecting deep-rooted institutional and 

policy weaknesses rather than isolated 

project-level issues (Alotaibi et al., 2024; 

Kirchherr et al., 2018). Overall, these 

findings suggest that sustained CE adoption 

needs not only technical solutions but also 

systemic policy integration and institutional 

support to tackle recurring inefficiencies. 

Business-Focused Strategic Solutions 

          Participants emphasized that 

successful CE adoption requires structural 

support rather than isolated project-level 

efforts. Recommended strategies include 

integrating CE principles into project 

policies and specifications, providing 

government incentives such as tax breaks 

and expedited permitting, and strengthening 

enforcement of existing environmental 

regulations. Firms also highlighted the 

importance of consistent monitoring 

systems, digital tools like Building 

Information Modeling (BIM), and data-

driven tracking platforms to enhance 

transparency and accountability.  

   Incremental adoption through 

pilot projects and phased implementation 

was seen as a practical approach, especially 

for smaller firms, enabling CE practices to 

align with existing capacities and regulatory 

conditions. Overall, the qualitative analysis 

reinforces the conclusion that financial, 

technical, and institutional barriers remain 

the main obstacles to CE adoption in the 

construction sector. However, the findings 

also show that, with coordinated policy 

support, capacity building, digitalization, 

and incentive mechanisms, CE can be 

progressively mainstreamed into 

construction practices, shifting the industry 

from compliance-based sustainability toward 

a more transformative, circular development 

model. 

CONCLUSIONS 
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This study found that construction firms in 

Albay have moderately adopted Circular 

Economy (CE) practices, with stronger 

implementation in waste reduction and 

pollution prevention, primarily driven by 

compliance with national and local 

regulations. While firms show increasing 

environmental awareness, CE adoption 

remains focused on compliance, with limited 

incorporation of proactive strategies such as 

energy efficiency, noise control, and the use 

of renewable materials. 

The findings further show that CE 

practices positively impact environmental, 

economic, and social sustainability. 

Environmental advantages include reduced 

waste and preserved resources, while 

economic benefits include greater efficiency 

and lower operating costs. Social 

sustainability is demonstrated through a 

focus on workplace safety; however, 

community engagement and inclusivity are 

still lacking. 

Major barriers to CE adoption 

include limited technical expertise, high 

implementation costs, weak policy support, 

and insufficient monitoring and 

measurement systems. Qualitative case 

analyses confirm that financial constraints, 

strict regulatory frameworks, and 

institutional limitations prevent firms from 

fully integrating CE practices into their core 

operations. 

         While CE adoption improves 

sustainability in Albay’s construction sector, 

its effects remain scattered and primarily 

compliance-based. Enhancing policy 

coordination, technical skills, digital 

monitoring, and incentive programs is 

crucial for a more organized and 

transformative shift toward circular 

construction. 
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