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Abstract- The construction industry is a major 

contributor to solid waste generation, making effective 

Material Recovery Systems (MRS) essential for 

advancing zero-waste construction practices. This study 

evaluated the effectiveness of material recovery systems 

and examined the barriers to zero-waste adoption in a 

private construction company in Cabanatuan City, 

Philippines. A quantitative descriptive–correlational 

research design was employed, involving 30 purposively 

selected employees who responded to a validated five-

point Likert-scale questionnaire. Descriptive statistics 

were used to assess the level of MRS effectiveness and 

perceived barriers, while Pearson’s product–moment 

correlation analysis was conducted at a 0.05 level of 

significance. Results revealed a high level of Material 

Recovery System effectiveness (M = 3.64, SD = 0.74) and 

a moderate level of barriers to zero-waste adoption (M = 

3.00, SD = 0.81). Correlation analysis showed a 

significant positive relationship between MRS 

effectiveness and zero-waste adoption (r = 0.58, p < .01), 

and a significant negative relationship between barriers 

and zero-waste adoption (r = –0.46, p < .05). The findings 

indicate that strengthening material recovery practices 

can reduce implementation barriers and enhance zero-

waste adoption in construction projects, highlighting the 

importance of management support, employee training, 

and systematic recovery processes. 
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I. INTRODUCTION 

 

The construction industry is one of the largest 

contributors to solid waste generation globally, 

particularly in developing economies where rapid 

urbanization and infrastructure expansion continue to 

intensify construction and demolition activities. In 

the Philippines, a significant portion of construction 

waste is still disposed of in landfills and open 

dumping sites, resulting in environmental 

degradation, inefficient resource utilization, and 

increasing disposal costs. These challenges highlight 

the urgent need for more sustainable waste 

management practices within construction 

operations. 

 

The concept of zero-waste construction, grounded in 

circular economy principles, emphasizes waste 

reduction through systematic material recovery, 

reuse, and recycling. Material Recovery Systems 

(MRS) serve as a critical mechanism in achieving 

these objectives by facilitating waste segregation, 

proper storage, material reuse, recycling processes, 

and documentation. Previous studies have 

demonstrated that effective material recovery 

practices can significantly reduce landfill 

dependency and improve construction sustainability 

performance. However, the extent of MRS 

implementation varies widely across construction 

projects due to differences in organizational capacity, 

site conditions, and management commitment. 

 

Existing literature identifies multiple barriers that 

limit the successful adoption of zero-waste practices 

in construction, including organizational constraints 

such as limited management support and inadequate 

training, operational challenges related to site space 

and logistics, financial concerns associated with 

additional costs, behavioral resistance among 

workers, and insufficient policy and regulatory 

incentives. While these barriers are well-documented 

at the industry level, many studies rely on multi-firm 

or macro-level analyses, providing limited insight 

into how such barriers interact with material recovery 

effectiveness within individual construction 

organizations. 

 

Empirical investigations examining the relationship 

between Material Recovery System effectiveness and 

zero-waste adoption at the firm level remain scarce, 

particularly within small- to medium-sized 

construction companies operating in developing 

countries. Understanding this relationship is 

essential, as firm-level practices and employee 

perceptions directly influence the success of 
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sustainability initiatives on construction sites. 

Addressing this gap can provide practical, context-

specific insights that support more effective waste 

management strategies and organizational decision-

making. 

 

In response to this research gap, the present study 

quantitatively evaluates the effectiveness of Material 

Recovery Systems and examines the barriers to zero-

waste adoption within a private construction 

company in Cabanatuan City, Philippines. 

Specifically, the study assesses employee perceptions 

of material recovery practices, identifies key 

organizational and operational barriers, and 

determines the relationship between MRS 

effectiveness and zero-waste adoption. The findings 

aim to generate evidence-based insights that can 

assist construction firms, managers, and 

policymakers in strengthening material recovery 

practices and advancing sustainable construction 

operations. 

 

II. METHODS 

 

2.1 Research Design 

This study employed a quantitative descriptive–

correlational research design to evaluate the 

effectiveness of Material Recovery Systems and to 

examine the barriers to zero-waste adoption in a 

construction firm. The design enabled the assessment 

of existing practices and the determination of 

relationships among Material Recovery System 

effectiveness, perceived barriers, and zero-waste 

adoption. 

 

2.2 Respondents 

The participants consisted of 30 employees from a 

private construction company located in Cabanatuan 

City, Philippines. Respondents were selected through 

purposive sampling to ensure that only personnel 

directly involved in construction operations, material 

handling, and waste management processes were 

included. The sample size was deemed sufficient for 

firm-level exploratory analysis, consistent with prior 

construction management studies. 

 

2.3 Instrument 

Data were collected using a structured, self-

administered questionnaire composed of four 

sections: respondent profile, Material Recovery 

System effectiveness, barriers to zero-waste 

adoption, and overall zero-waste adoption. 

Responses were measured using a five-point Likert 

scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The instrument demonstrated 

excellent internal consistency, with a Cronbach’s 

alpha coefficient of 0.93. 

 

2.4 Data Analysis 

Data were analyzed using descriptive and inferential 

statistical techniques. Mean and standard deviation 

were computed to determine the level of Material 

Recovery System effectiveness, perceived barriers, 

and zero-waste adoption. Pearson’s product–moment 

correlation coefficient was used to examine the 

relationships among the study variables, with the 

level of significance set at α = 0.05. 

 

2.5 Scope and Limitations 

This study was limited to a single private 

construction company located in Cabanatuan City, 

Philippines, and focused on non-hazardous 

construction waste generated during routine 

construction activities. The findings are context-

specific and may not be generalized to all 

construction firms or project environments. 

 

2.6 Ethical Considerations 

Ethical considerations were observed throughout the 

conduct of the study. Participation was voluntary, and 

informed consent was obtained from all respondents 

before data collection. No personal identifiers were 

collected, and all responses were treated with strict 

confidentiality. Data were used solely for academic 

research purposes and were handled in accordance 

with the Data Privacy Act of 2012 (Republic Act No. 

10173) of the Philippines. 

 

III. RESULTS AND DISCUSSION 

 

3.1 Material Recovery System Effectiveness 

Table 1 presents the descriptive statistics for the 

effectiveness of the Material Recovery System 

(MRS) across four dimensions: waste segregation 

practices, storage and handling, reuse and recycling 

processes, and documentation and tracking. 

 

Table 1. Material Recovery System Effectiveness 

Dimension Mean SD Interpretation 

Waste Segregation 

Practices 

3.50 0.85 High 

Storage and 

Handling 

3.57 0.62 High 
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Reuse and 

Recycling 

Processes 

3.77 0.72 High 

Documentation 

and Tracking 

3.70 0.77 High 

Overall MRS 

Effectiveness 

3.64 0.74 High 

 

The overall mean score of 3.64 (SD = 0.74) indicates 

a high level of Material Recovery System 

implementation within the organization. Among the 

four dimensions, the reuse and recycling processes 

obtained the highest mean score, suggesting that 

material reuse and recycling practices are well-

integrated into daily construction operations. This 

reflects the effective application of circular economy 

principles at the project level. 

 

Waste segregation practices and storage and handling 

also recorded high mean values, indicating consistent 

source separation and organized material storage on 

construction sites. Documentation and tracking, 

while rated high, showed slightly greater variability, 

suggesting that formal monitoring and record-

keeping systems could still be improved. Overall, the 

findings demonstrate that the company has 

established functional material recovery practices 

that support sustainable construction objectives. 

 

3.2 Barriers to Zero-Waste Adoption 

Table 2 summarizes the perceived barriers to zero-

waste adoption, categorized into organizational, 

operational, financial, behavioral, and policy-related 

barriers. 

 

Table 2. Barriers to Zero-Waste Adoption 

Dimension Mean SD Interpretation 

Organizational 

Barriers 
3.01 0.79 Moderate 

Operational 

Barriers 
3.05 0.87 Moderate 

Financial Barriers 3.07 0.79 Moderate 

Behavioral 

Barriers 
2.96 0.81 Moderate 

Policy and 

Regulatory 

Barriers 

2.93 0.77 Moderate 

Overall Barriers 3.00 0.81 Moderate 

 

The overall mean score of 3.00 (SD = 0.81) indicates 

a moderate level of barriers to zero-waste adoption 

within the organization. Financial and operational 

barriers emerged as the most prominent constraints, 

reflecting concerns related to implementation costs, 

limited site space, and operational complexity typical 

of construction environments. 

 

Organizational and behavioral barriers were also 

rated at a moderate level, suggesting that while some 

level of management support and employee 

awareness exists, these factors are not yet fully 

institutionalized. Policy and regulatory barriers 

received the lowest mean score, implying that 

internal organizational factors exert a greater 

influence on zero-waste adoption than external 

regulatory conditions. These findings are consistent 

with previous construction waste management 

studies emphasizing the dominant role of 

organizational and operational challenges. 

 

3.3 Relationship Between Study Variables 

Pearson correlation analysis was conducted to 

determine the relationships among Material 

Recovery System effectiveness, barriers to zero-

waste adoption, and overall zero-waste adoption. The 

results are presented in Table 3. 

 

Table 3. Correlation Between Study Variables 

Variable 

Pair 
Pearson r p-value Interpretation 

MRS 

Effectivenes

s ↔ Zero-

Waste 

Adoption 

0.58 < .01 

Moderate 

Positive, 

Significant 

Barriers ↔ 

Zero-Waste 

Adoption 

–0.46 < .05 

Moderate 

Negative, 

Significant 

MRS 

Effectivenes

s ↔ Barriers 

–0.41 < .05 

Moderate 

Negative, 

Significant 

 

The analysis revealed a moderate positive and 

statistically significant relationship between Material 

Recovery System effectiveness and zero-waste 

adoption (r = 0.58, p < .01), indicating that stronger 

material recovery practices—such as effective 

segregation, reuse, and documentation—are 

associated with higher levels of zero-waste adoption. 

Conversely, barriers to zero-waste adoption showed 

a moderate negative and significant relationship with 
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zero-waste adoption (r = –0.46, p < .05), suggesting 

that organizational, operational, and financial 

constraints hinder sustainability initiatives. The 

significant negative relationship between MRS 

effectiveness and perceived barriers (r = –0.41, p < 

.05) further indicates that effective recovery systems 

may help mitigate implementation challenges. 

Collectively, these findings highlight the critical role 

of organizational-level improvements in advancing 

sustainable construction practices. 

 

IV. CONCLUSIONS AND 

RECOMMENDATIONS 

 

4.1 Conclusions 

This study evaluated the effectiveness of Material 

Recovery Systems and examined the barriers to zero-

waste adoption within a private construction 

company in Cabanatuan City, Philippines. The 

findings indicate that the organization has 

implemented Material Recovery Systems at a high 

level, particularly in terms of waste segregation, 

material reuse, recycling, and storage practices. 

These results demonstrate that structured recovery 

systems play a critical role in supporting sustainable 

construction operations. 

 

The study also found that barriers to zero-waste 

adoption exist at a moderate level, with financial, 

operational, and organizational factors emerging as 

the most influential constraints. Despite these 

challenges, overall readiness for zero-waste adoption 

was high, suggesting strong employee awareness and 

organizational willingness to support sustainability 

initiatives. 

 

Correlation analysis confirmed that the Material 

Recovery System's effectiveness has a significant 

positive relationship with zero-waste adoption, while 

barriers exert a significant negative influence. These 

findings highlight that strengthening recovery 

practices not only enhances zero-waste adoption but 

also helps mitigate implementation barriers. Overall, 

the study underscores the importance of 

organizational-level improvements in advancing 

sustainable construction waste management. 

 

4.2 Recommendations 

Construction firms should institutionalize zero-waste 

policies to formalize material recovery practices 

across projects and ensure consistency in 

implementation. 

Management should strengthen documentation and 

tracking systems by adopting digital inventory and 

waste monitoring tools to improve accountability and 

decision-making. 

 

Regular training and capacity-building programs 

should be provided to employees to enhance proper 

waste segregation, material handling, and reuse 

practices. 

 

Dedicated resources and budget allocations for waste 

management initiatives should be established to 

address financial and operational constraints. 

 

Future research should consider involving multiple 

construction firms or larger sample sizes to enhance 

the generalizability of findings and incorporate 

economic or life-cycle analyses to further evaluate 

the benefits of zero-waste construction systems. 
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