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I. Introduction 

In the realm of contemporary construction, the scale and complexity of projects have 

escalated, giving rise to what are termed "giga-projects." These projects, characterized by 

their vast scale, multi-billion-dollar budgets, and extended timelines, present unique 

challenges in planning, scheduling, and control. As urbanization intensifies and global 

infrastructure demands surge, the efficient management of such giga-projects has become 

increasingly critical. 

 

Program management, a discipline focused on the coordinated management of multiple 

related projects, plays a pivotal role in the successful execution of construction giga-

projects. The inherent complexity and interdependencies within these large-scale 

endeavors necessitate sophisticated optimization techniques to ensure that resources are 

allocated efficiently, timelines are adhered to, and risks are mitigated. Traditional project 

management approaches often fall short when applied to the vast and multifaceted nature 

of giga-projects, underscoring the need for tailored methodologies that address the specific 

demands of this context. 

 

This research aims to explore and develop optimization techniques specifically designed for 

program management within the context of construction giga-projects. By investigating 

advanced methodologies and algorithms, this study seeks to enhance the planning, 

scheduling, and control processes that are crucial for the success of such massive 

undertakings. Key areas of focus will include resource optimization, risk management, and 

the integration of innovative technologies to streamline project execution. 

 

Through a comprehensive review of existing literature, case studies of notable giga-projects, 

and the application of simulation and modeling techniques, this research will identify best 

practices and propose new strategies for optimizing program management. The goal is to 

provide a robust framework that can be adopted by project managers and stakeholders 

involved in construction giga-projects, thereby improving efficiency, reducing costs, and 

ensuring timely project delivery. 
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The findings of this research will not only contribute to the academic discourse on project 

management but also offer practical insights for industry practitioners grappling with the 

complexities of giga-projects. As the construction industry continues to evolve, the 

adoption of optimized program management techniques will be essential in meeting the 

growing demands of global infrastructure development.  

By investigating these aspects, this research aims to contribute valuable insights and 

recommendations for optimizing program management in the intricate world of 

construction giga-projects. This optimized approach has the potential to streamline project 

execution, mitigate risks, enhance stakeholder communication, and ultimately, guarantee 

the successful completion of these groundbreaking initiatives. 
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II. Research Problem 

Construction giga-projects, characterized by their immense scale, complexity, and long-life 

cycles, present unique challenges for program management. Traditional planning and 

control methods often struggle to effectively manage the intricate web of stakeholders, 

ever-evolving technologies, and unforeseen risks inherent in these colossal undertakings. 

 

This research problem stems from the critical need to optimize program management 

practices to ensure successful giga-project delivery. Existing program management 

frameworks might not fully address the specific complexities of giga-projects, leading to 

potential issues such as: 

 

• Difficulty in adapting to unforeseen changes and technological advancements . 

• Lack of transparency and accountability within the complex project ecosystem . 

• What advanced scheduling techniques can be developed to improve timeline 

management in giga-projects ? 

• How can emerging technologies be integrated into program management practices 

to optimize construction giga-projects? 

• What strategies can be implemented to ensure effective cost control and financial 

management in giga-projects ? 

 

These problems can have significant consequences, jeopardizing project success, straining 

budgets, and hindering the potential benefits of giga-projects. 

 

In essence, the research problem lies in the gap between traditional program management 

approaches and the specific needs of construction giga-projects. This research aims to 

bridge this gap by identifying areas for improvement and proposing strategies to optimize 

program management practices for effective giga-project planning and control. 
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III. Research Importance 

The successful execution of construction giga-projects is critical for driving economic 

growth, fostering infrastructure development, and advancing technological innovation. 

However, the inherent complexities of these large-scale endeavors often lead to challenges 

in project planning and control. Optimizing program management practices holds immense 

importance for overcoming these challenges and ensuring the successful delivery of giga-

projects. 

This research is significant for several reasons: 

1. Addressing Complexity and Scale: 

o Construction giga-projects are characterized by their vast scale and complexity, 

often involving multiple sub-projects, numerous stakeholders, and extensive 

resource requirements. Traditional project management approaches are 

frequently insufficient for handling these complexities. This research aims to 

develop and validate advanced optimization techniques and program 

management methodologies specifically designed for giga-projects, addressing 

a crucial gap in current project management practices. 

 

2. Economic Impact: 

o Giga-projects typically involve multi-billion-dollar investments and can have 

significant economic impacts on regions and countries. Efficient management of 

these projects can lead to substantial cost savings, timely project completion, 

and optimal resource utilization, thereby maximizing the return on investment 

and fostering economic growth. 
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3. Improving Success Rates: 

o Historical data suggests that many giga-projects suffer from cost overruns, 

delays, and scope changes, leading to suboptimal outcomes. By developing and 

implementing optimized program management strategies, this research seeks 

to enhance the success rates of giga-projects, ensuring they meet their planned 

objectives in terms of time, cost, and quality. 

 

4. Innovative Technological Integration: 

o The construction industry is witnessing rapid advancements in technology, such 

as Building Information Modeling (BIM), Internet of Things (IoT), and Artificial 

Intelligence (AI). This research explores how these technologies can be 

effectively integrated into program management practices, providing a roadmap 

for leveraging technological innovations to streamline project processes and 

improve decision-making. 

 

5. Sustainable Development: 

o Giga-projects often have significant environmental and social impacts. 

Optimizing program management can contribute to more sustainable project 

practices, ensuring that projects are delivered in an environmentally friendly 

manner and provide long-term benefits to society. 

 

6. Improved Project Outcomes: 

o Optimizing program management can lead to significant improvements in 

project performance, including reduced schedule delays, cost overruns, and 

risks. This translates to projects being delivered on time, within budget, and to 

the desired quality standards. 
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7. Industry-Wide Impact: 

o By identifying best practices and proposing optimization strategies, this research 

will contribute valuable knowledge to the construction industry. This can serve 

as a roadmap for program management professionals, leading to improved 

practices across the board and ultimately, greater success for future giga-

projects. 
 

8. Contribution to Academic and Professional Knowledge: 

o This research will add to the existing body of knowledge in project management, 

particularly in the context of large-scale construction projects. The findings and 

frameworks developed can be used as references for both academic researchers 

and industry practitioners, promoting the adoption of best practices in program 

management for giga-projects. 

By addressing these critical aspects, this research holds the potential to revolutionize 

program management in the construction industry, ensuring that giga-projects are 

executed more efficiently, economically, and sustainably, ultimately contributing to global 

infrastructure advancement and societal progress. 
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IV. Research Objective 

The primary objective of this research is to develop and validate optimization techniques 

and methodologies for program management specifically tailored to the context of 

construction giga-projects. This overarching goal can be broken down into the following 

specific objectives: 

1. Develop Advanced Optimization Techniques: 

o To create and refine advanced optimization algorithms and methodologies that 

enhance resource allocation, scheduling, and control in construction giga-

projects. 

2. Enhance Scheduling and Timeline Management: 

o To design and implement innovative scheduling techniques that effectively 

manage the complex interdependencies and extensive timelines characteristic 

of giga-projects, minimizing delays and ensuring timely project completion. 

3. Improve Resource Utilization: 

o To develop strategies for optimizing the allocation and utilization of resources 

(labor, materials, equipment) across multiple interdependent projects within a 

giga-project, ensuring maximum efficiency and cost-effectiveness. 

4. Integrate Emerging Technologies: 

o To explore and integrate advanced technologies such as Building Information 

Modeling (BIM), Internet of Things (IoT), and Artificial Intelligence (AI) into 

program management practices, leveraging their potential to optimize project 

processes and decision-making. 

5. Achieve Sustainable Project Outcomes: 

o To develop program management strategies that ensure construction giga-

projects are executed in an environmentally sustainable and socially responsible 

manner, contributing to long-term positive impacts. 

6. Generate Practical and Theoretical Insights: 

o To provide valuable insights and practical recommendations that can be 

adopted by industry practitioners and contribute to the academic discourse on 

project management, particularly in the context of large-scale construction 

projects. 

By achieving these objectives, the research aims to establish a robust framework for 

optimizing program management in construction giga-projects, thereby enhancing their 

efficiency, reducing costs, and improving their overall success rates. 
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V. Research Questions 

The research questions for this study aim to address the core challenges and opportunities 

associated with optimizing program management in the context of construction giga-

projects. They are designed to guide the investigation and provide a clear focus for the 

research. The following questions are proposed: 

Challenges and Current Practices: 

• What are the most significant challenges faced by program management teams in 

planning and controlling construction giga-projects? 

• How effective are current program management frameworks (e.g., Earned Value 

Management, Program Management Institute (PMI) standards) in mitigating these 

challenges for giga-projects? 

• How do existing program management practices adapt to technological 

advancements and unforeseen changes during the lifecycle of a construction giga-

project? 

Impact and Future Directions: 

• How can optimized program management practices contribute to improved 

schedule adherence, reduced cost overruns, and enhanced quality outcomes in 

giga-projects? 

Scheduling and Timeline Management: 

• What innovative scheduling methodologies can effectively manage the intricate 

interdependencies and extended timelines of construction giga-projects? 

Technological Integration: 

• How can emerging technologies such as Building Information Modeling (BIM), 

Internet of Things (IoT), and Artificial Intelligence (AI) be integrated into program 

management practices for giga-projects? 
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VI. Research Hypotheses 

The research is focused on proposing solutions (optimization strategies) rather than 

definitively proving something, it might not be appropriate to have traditional hypotheses. 

However, you could consider alternative approaches for the Research Hypotheses section: 

1. Hypothesis 1: 

o Null Hypothesis (H₀): There is no significant difference in project 

performance outcomes between giga-projects using traditional project 

management approaches and those utilizing advanced optimization 

techniques. 

o Alternative Hypothesis (H₁): Giga-projects that employ advanced 

optimization techniques exhibit better project performance outcomes (e.g., 

adherence to schedule, cost efficiency) compared to those using traditional 

approaches. 

2. Hypothesis 2: 

o Null Hypothesis (H₀): There is no significant correlation between the 

adoption of advanced scheduling methodologies and the reduction of 

project delays in construction giga-projects. 

o Alternative Hypothesis (H₁): Giga-projects that implement innovative 

scheduling methodologies experience fewer delays and interruptions in 

project timelines compared to projects using conventional scheduling 

techniques. 

3. Hypothesis 6: 

o Null Hypothesis (H₀): The integration of advanced technologies (e.g., BIM, 

IoT) into program management practices does not significantly improve 

decision-making processes in construction giga-projects. 

o Alternative Hypothesis (H₁): Leveraging advanced technologies enhances 

real-time data analysis and decision-making capabilities, leading to more 

informed and effective management of giga-projects. 

4. Hypothesis 7: 

o Null Hypothesis (H₀): Sustainable practices integrated into program 

management do not significantly impact environmental sustainability 

outcomes in construction giga-projects. 

o Alternative Hypothesis (H₁): Implementing sustainable practices results in 

reduced environmental impact and contributes to long-term sustainability 

goals in giga-projects. 
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VII. Previous Studies 

 

1. Optimizing construction project management: Strategies for success 

The success of construction project management relies on effectively integrating a range of 

optimization techniques. By embracing lean construction principles, conducting workflow 

analysis, implementing collaborative project management, and leveraging technological 

advancements such as project management software, significant improvements in 

efficiency and cost-effectiveness can be achieved . 

Additionally, integrating risk mitigation strategies, meticulous project planning and 

scheduling, resource management, budget control, and quality assurance further enhance 

the project’s resilience against potential challenges. Whether you are a project owner, 

contractor, or vendor, adopting these strategies ensures the successful, timely, and within-

budget completion of construction projects, while also increasing profitability . 

Each construction project presents unique challenges and opportunities, making 

adaptability and innovation key to successful project management in this dynamic industry. 

By continuously evaluating and improving upon these strategies, construction project 

managers can stay ahead of the curve and continue to achieve successful outcomes in an 

ever-evolving environment. 

 

2. Strategic Program Management: Key to " giga " Program Delivery 

Across many markets we are seeing dramatic growth in the scale and complexity of capital 

construction programs. Like all programs, these consist of a series of discrete but closely 

coupled projects that when taken in their entirety enable an owner to meet a set of well-

defined strategic objectives. And just as we saw a set of non-linear scaling effects come into 

play as we scaled up from programs with total installed cost in the 100’s of millions to the 

low single digit billion range (so called mega programs) so too are we seeing a new set of 

non-linear scaling effects come into play as we scale up to programs in the tens of billions. I 

have referred to this new scale of programs as “giga” programs to highlight the differences 

from current day mega programs.  
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“Giga” programs bring new challenges in many regards but like mega programs the two 

principal vectors are those with respect to the management of a step change in scale and a 

more exponential change in complexity as the number of interfaces and opportunities for 

impact grows in a decidedly non-linear way. But “giga” programs also bring new 

opportunities, with the principal ones being  

associated with the dramatically increased leverage these programs afford an owner.  

Strategic Program Management is about understanding the differences between “giga” and 

“mega” programs and more importantly critically understanding the core elements of 

successful program delivery and how they may change and how they must relate to each 

other in the delivery of “giga” programs. Most importantly, “giga” programs require the 

owner and his program manager to re-examine their roles and together make the changes 

in focus, people, processes and systems required to achieve success in the delivery of a 

“giga” program. 

 

3. The Giga-program Challenge 

The paper emphasizes the unique factors affecting large-scale projects, particularly giga-

programs, highlighting their expansive nature and the complexities that emerge at scale. It 

recommends a comprehensive reference, "The GIGA Factor; Program Management in the 

Engineering & Construction Industry for deeper exploration. The author advocates for 

adopting a program perspective to enhance project design and focus on optimizing 

interactions between project components. Key opportunities for improving large-scale 

project performance include strategic selection and alignment of strategic business 

objectives (SBOs), thorough preparation to align stakeholders and contractual frameworks, 

proactive risk management, comprehensive basis of design (BODX) development, efficient 

time management through network-based delivery approaches, streamlined decision-

making processes, and addressing project complexity with a systems perspective. 

Ultimately, the paper underscores the importance of recognizing and leveraging the hidden 

dimensions that unfold with scaling in large projects. 
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4. Project Management Strategies for Complex Projects 

The researchers investigated 15 projects in the United States and three international 

projects through in-depth case studies to identify tools that aid complex-project managers 

to deliver projects successfully. These 18 projects represent various project types, locations, 

project sizes, and phases of project development. The case study summaries are presented 

in alphabetical order by the name used for each project by the researchers. Each case study 

summary includes a project overview, project complexity details (including a complexity 

map or radar diagram), and a paragraph listing the primary methods and tools used for the 

project. 
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VIII. Theoretical Starting Point 

The theoretical starting point for the research on optimizing program management in 

construction giga-projects should draw from established theories and frameworks in 

project management, construction management, and related disciplines. Here are key 

theoretical foundations to consider: 

1. Project Management Theories: 

o Contingency Theory: Suggests that management practices should be contingent 

upon the specific context and circumstances of projects, including their scale and 

complexity. 

o Project Management Institute (PMI) Framework: This widely recognized 

framework outlines the core processes, knowledge areas, and best practices for 

successful project management. You can explore how PMI principles can be 

adapted and extended to address the unique challenges of giga-projects. 

o Critical Path Method (CPM) and Program Evaluation and Review Technique 

(PERT): These scheduling techniques can be explored in the context of giga-

projects, considering their strengths and limitations for managing complex 

project timelines. 

o Agile Project Management: While traditionally associated with software 

development, consider how agile principles such as iterative planning and 

continuous improvement might be adapted to enhance flexibility and 

responsiveness in giga-project program management. 

2. Construction Management Theories: 

o Theory of Constraints: Emphasizes identifying and managing constraints that 

limit project performance, such as resource bottlenecks or critical paths. 

o Lean Construction Theory: Advocates for minimizing waste and maximizing 

value through efficient processes and continuous improvement, applicable to 

large-scale projects. 

o Risk Management Theory: Provides frameworks for identifying, assessing, and 

mitigating risks in construction projects, crucial for addressing uncertainties in 

giga-projects. 
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3. Program Management Frameworks: 

o Project Management Institute (PMI) Framework: Includes standards and 

guidelines for program management, focusing on managing multiple related 

projects to achieve strategic objectives. 

o PRINCE2 (Projects IN Controlled Environments) Methodology: Offers 

structured approaches to project management, emphasizing control, 

organization, and delivery of projects. 

4. Complexity Theory: 

o Giga-projects inherently involve complex systems with numerous interacting 

components. Complexity theory can provide insights into managing these 

intricate systems, emphasizing adaptation, emergence, and self-organization 

within program management practices. 

5. Systems Theory: 

o This theory views projects as open systems interacting with their environment. 

Analyzing giga-projects through this lens can help understand the importance of 

stakeholder engagement, risk management at the system level, and program 

management's role in integrating various project components. 

6. Stakeholder Theory:  

o Explore how program management practices can be optimized to ensure 

effective communication, collaboration, and alignment of interests among 

diverse stakeholders in giga-projects. 

7. Organizational Learning Theory:  

o Investigate how program management can integrate learning mechanisms to 

continuously improve practices and adapt to new challenges throughout the 

giga-project lifecycle. 
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IX. Research Methodology 

This research will employ a mixed-methods approach, combining qualitative and 

quantitative data collection techniques to gain a comprehensive understanding of program 

management practices in construction giga-projects. 

❖ Research Approach: 

• Quantitative Approach: Utilize statistical analysis to quantify relationships and 

outcomes, such as comparing project performance metrics between different 

management approaches. 

• Qualitative Approach: Conduct in-depth interviews, case studies, or focus groups to 

explore stakeholders' perspectives, challenges, and success factors in giga-projects. 

❖ Research Type: 

• Descriptive Research: Provide a detailed description of current practices, 

challenges, and opportunities in program management for construction giga-

projects. 

• Exploratory Research: Investigate emerging trends, technologies, or methodologies 

in optimizing program management, particularly in the context of giga-projects. 

❖ Literature Review 

• An extensive review of academic journals, industry publications, and relevant 

reports will be conducted to explore existing knowledge on: 

o Challenges associated with giga-project planning and control. 

o Effectiveness of current program management frameworks in giga-project 

contexts. 

o Emerging trends and best practices in program management for giga-

projects. 

• This review will provide a theoretical foundation for the research and identify 

potential areas for optimization. 
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❖ Case Studies 

• In-depth case studies of successful giga-projects will be conducted to analyze 

program management practices employed in these projects. This may involve: 

o Reviewing project documentation and reports. 

o Conducting interviews with key program management personnel involved in 

the projects. 

o Analyzing the effectiveness of implemented program management 

strategies. 

• Case studies will provide practical insights into real-world applications of program 

management in giga-projects. 

❖ Data Collection Method 

a. Primary Data Collection: 

• Surveys: Develop structured surveys to collect quantitative data from project 

managers, stakeholders, or organizations involved in giga-projects. 

• Interviews: Conduct semi-structured interviews with key informants to gather 

qualitative insights into specific aspects of program management. 

b. Secondary Data Collection: 

• Literature Review: Conduct a comprehensive review of existing literature, 

including academic articles, books, industry reports, and case studies, to build a 

theoretical foundation and identify gaps. 

• Document Analysis: Analyze project documents, reports, and archival data to 

understand historical project performance, challenges, and strategies 

employed. 
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❖ Data Analysis 

a. Quantitative Analysis: 

• Statistical Analysis: Use descriptive statistics (e.g., mean, standard deviation) 

and inferential statistics (e.g., regression analysis, ANOVA) to analyze survey 

data and test hypotheses. 

• Data Visualization: Present findings using charts, graphs, and tables to illustrate 

trends, patterns, and relationships in the data. 

b. Qualitative Analysis: 

• Thematic Analysis: Identify and analyze recurring themes and patterns in 

qualitative data obtained from interviews or case studies. 

• Content Analysis: Systematically categorize and interpret textual data from 

documents or transcripts to derive meaningful insights. 

❖ Expected Outcomes 

This research methodology is designed to achieve the following outcomes: 

• Identify key challenges and opportunities for optimizing program management 

in construction giga-projects. 

• Evaluate the effectiveness of existing program management frameworks and 

best practices. 

• Formulate recommendations for optimizing program management practices to 

improve project delivery outcomes. 
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❖ Validity and Reliability 

• Validity: Ensure the research methods and instruments measure what they intend 

to measure (e.g., construct validity, content validity). 

• Reliability: Maintain consistency and reproducibility of findings through rigorous 

data collection and analysis techniques (e.g., inter-rater reliability for qualitative 

coding). 

❖ Ethical Considerations 

• Informed consent will be obtained from all participants in the research. 

• Confidentiality and anonymity of participants will be maintained throughout the 

research process. 

• Data will be stored and handled securely in accordance with ethical research 

guidelines. 

By outlining a clear methodology, you can effectively plan and execute your research, 

ensuring robustness in data collection, analysis, and interpretation to address the research 

questions and contribute valuable insights to the field of construction project management.  
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X. Research Tools 

In conducting research on optimizing program management in construction giga-projects, 

we will utilize a variety of tools and software to aid in data collection, analysis, and 

visualization. Here are some potential tools across different stages of your research: 

1. Data Collection Tools 

• Survey Tools: 

o Google Forms: Free and easy-to-use for creating and distributing surveys 

online. 

o SurveyMonkey: Offers customizable surveys and analytics tools with options 

for data export and analysis. 

• Interview and Focus Group Tools: 

o Zoom: Video conferencing platform with recording capabilities for 

conducting virtual interviews and focus groups. 

o Microsoft Teams: Collaboration platform with video conferencing and 

recording features. 

2. Data Analysis  

• Data Analysis and Visualization Tools: 

o Microsoft Excel 

o Power BI (Business Intelligence): Microsoft's data visualization tool for 

creating reports and dashboards from various data sources. 

3. Project Management Tools 

• Project Planning and Management: 

o Primavera P6: Project management software widely used in construction 

and engineering industries. 

4. Collaboration and Communication Tools 

• Microsoft Teams: Collaboration platform integrating chat, video meetings, file 

storage, and application integration. 
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XI. Research Limitation 

Research limitations refer to constraints or shortcomings that may affect the scope, validity, 

or applicability of your study's findings. Acknowledging limitations is crucial as it 

demonstrates transparency and helps readers interpret the results within the context of 

these constraints. Here are some potential limitations that could apply to research on 

optimizing program management in construction giga-projects: 

Data Availability: 

• Limited Case Studies: Finding enough successful giga-projects with well-

documented program management practices could be challenging. This might limit 

the generalizability of your findings based on the chosen case studies. 

• Accessibility of Data: Obtaining access to confidential project documentation or 

detailed program management plans from giga-project stakeholders might be 

restricted due to privacy concerns. This could limit the depth of analysis in your case 

studies. 

Survey Limitations: 

• Response Rate: A low response rate to your survey from program management 

professionals could lead to biased data that doesn't accurately reflect the industry 

landscape. 

• Survey Design: The design of your survey questions might inadvertently influence 

responses. Piloting the survey with a small group beforehand can help refine your 

questions and improve data quality. 
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Generalizability: 

• Sample Size: The number of participants in your case studies and survey might not 

be large enough to represent the entire population of giga-projects or program 

management professionals. This limits the generalizability of your findings to the 

specific sample you studied. 

• Project Specificity: Giga-projects are diverse in terms of industry, location, and 

complexity. The findings and recommendations developed from your research 

might not be directly applicable to all types of giga-projects. 

Data Collection Challenges: 

• Limitation: Gathering comprehensive data on large-scale construction projects can 

be challenging, especially across different geographic locations and project phases. 

• Impact: Limited data availability may restrict the depth of analysis or the ability to 

capture nuanced aspects of program management practices. 

Access to Information: 

• Limitation: Confidentiality agreements or proprietary data restrictions may limit 

access to detailed project information or sensitive operational data. 

• Impact: The study may rely on publicly available information or aggregated data, 

potentially limiting the depth of insights into specific project dynamics or strategies. 

Research Bias: 

• Limitation: Researcher bias or preconceived notions about optimal program 

management practices in construction giga-projects could influence data 

interpretation or analysis. 

• Impact: Findings may reflect subjective interpretations or overlook alternative 

perspectives, affecting the robustness of conclusions. 
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Temporal Constraints: 

• Limitation: The study's timeframe may be limited, impacting the ability to capture 

long-term project outcomes or changes in program management practices over 

time. 

• Impact: Findings may not account for evolving industry trends, technological 

advancements, or shifts in regulatory environments that could affect program 

management effectiveness. 

Scope of Variables Studied: 

• Limitation: Focusing on specific aspects of program management (e.g., scheduling, 

risk management) may overlook interactions or dependencies among various 

management dimensions. 

• Impact: The study may not provide a comprehensive understanding of all factors 

influencing project success or failure in giga-projects. 

External Factors and Contextual Limitations: 

• Limitation: External factors beyond the researcher's control, such as economic 

conditions, political instability, or natural disasters, may influence project outcomes. 

• Impact: Findings may not fully account for these externalities, potentially limiting 

the applicability of recommendations in different contexts or under changing 

conditions. 
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