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ABSTRACT 

Digital product ecosystems have become increasingly complex as organizations manage multiple 

interconnected digital initiatives within agile development environments. This study investigates the 

mechanisms of digital portfolio optimization and examines how strategic prioritization, resource allocation 

efficiency, agile iteration velocity, market opportunity, technological feasibility, and cross-team dependency 

complexity influence product delivery performance and overall portfolio outcomes. A quantitative analytical 

framework was developed to evaluate a portfolio of digital product initiatives using a combination of 

descriptive statistics, hierarchical clustering, and multiple regression modeling. The results indicate that 

portfolio prioritization, agile iteration velocity, and resource allocation efficiency significantly enhance 

product delivery performance, while market opportunity and technological feasibility further strengthen 

innovation productivity and portfolio return potential. Conversely, excessive cross-team dependency 

complexity negatively affects development efficiency by introducing coordination challenges within agile 

workflows. Cluster analysis revealed that high-growth digital portfolios characterized by strong strategic 

alignment and rapid iteration cycles consistently outperform experimental and maintenance-oriented 

portfolios across multiple performance indicators. Visualization models further demonstrate that optimal 

portfolio outcomes emerge when agile execution speed and resource utilization are jointly optimized. Overall, 

the study highlights the importance of integrating strategic portfolio governance with agile operational 

practices to achieve sustainable innovation, improved product delivery performance, and long-term digital 

value creation. 

 

Keywords: Digital portfolio optimization, Agile product development, Resource allocation efficiency, 

Strategic prioritization, Product delivery performance, Innovation productivity. 
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Introduction 

The increasing complexity of digital product portfolios in modern organizations. 

In the contemporary business landscape, organizations increasingly rely on diversified digital product portfolios 

to sustain competitiveness, accelerate innovation, and respond to rapidly evolving market demands (Baskoro, 

2024). A digital portfolio typically consists of multiple interconnected digital products, platforms, and services 

that collectively contribute to organizational value creation. However, managing these portfolios has become 

significantly complex due to the growing scale of digital transformation initiatives, rapid technological change, 

and shifting customer expectations (Guarin, 2024). Organizations must continuously balance innovation, 

operational efficiency, and strategic alignment while allocating resources across multiple product initiatives (Wu 

et al., 2019). Traditional portfolio management approaches often struggle to keep pace with this complexity 

because they rely on rigid planning cycles, static resource allocation, and slow decision-making processes. As a 

result, there is a growing need for adaptive portfolio optimization strategies capable of responding dynamically 

to emerging opportunities, risks, and evolving product lifecycles (Jawad&Balázs, 2024). 

 

The emergence of agile product development as a response to dynamic markets. 

Agile product development methodologies have emerged as a widely adopted response to the limitations of 

traditional product development frameworks (Manduva, 2022). Agile principles emphasize iterative 

development, cross-functional collaboration, rapid feedback cycles, and continuous value delivery. These 

characteristics enable organizations to respond more effectively to changing market conditions and evolving 

user requirements (Day &Schoemaker, 2016). Within agile environments, product teams operate in short 

development cycles and frequently release incremental improvements. While this approach accelerates 

innovation, it also introduces challenges in portfolio-level decision-making because multiple agile teams 

simultaneously develop products with overlapping dependencies and resource requirements. Consequently, 

organizations must develop mechanisms that align agile execution with strategic portfolio objectives, ensuring 

that product investments collectively support long-term business goals (Carreño, 2024). 

 

The growing need for digital portfolio optimization frameworks. 

Digital portfolio optimization refers to the systematic process of evaluating, prioritizing, and balancing multiple 

digital initiatives to maximize strategic and financial outcomes (Abayomi et al., 2023). Unlike conventional 

portfolio management approaches that primarily focus on financial metrics, digital portfolio optimization 

integrates technological feasibility, market potential, customer value, and operational readiness (Venkateswaran 

et al., 2023). The objective is to identify the most valuable combination of product initiatives while maintaining 

agility and adaptability. Effective optimization frameworks help organizations determine which products should 

receive investment, which initiatives should be accelerated or delayed, and how resources should be distributed 

across development teams. Furthermore, optimization mechanisms allow organizations to monitor portfolio 

performance continuously and adjust priorities as new data becomes available. Without such frameworks, 

organizations risk allocating resources inefficiently, leading to redundant development efforts, delayed product 

releases, and misalignment between innovation initiatives and strategic priorities (Taherdoost, 2024). 

 

The role of data-driven decision making in agile portfolio management. 

The integration of data-driven decision systems has significantly enhanced the ability of organizations to 

manage complex digital portfolios (Hannila et al., 2022). Advanced analytics, real-time performance metrics, 

and predictive modeling provide valuable insights into product performance, market demand, and operational 

efficiency. These data sources allow decision makers to evaluate the potential impact of various portfolio 

configurations before committing resources (Kurth et al., 2017). For instance, predictive analytics can estimate 

customer adoption rates, revenue potential, and technical feasibility for different product initiatives. Similarly, 

performance dashboards and product analytics platforms enable continuous monitoring of development progress 

and user engagement. When integrated into agile workflows, such data-driven mechanisms support rapid 

decision cycles and enable organizations to refine portfolio strategies in response to evolving market conditions 

(Nookala, 2022). 

 

The challenge of aligning strategic objectives with agile execution. 

Despite the advantages of agile methodologies, aligning strategic portfolio objectives with decentralized agile 

teams remains a major organizational challenge (Chukwunweike&Aro, 2024). Agile teams typically focus on 

delivering incremental product improvements within short time horizons, whereas portfolio management 

operates at a broader strategic level involving long-term planning and investment decisions (Torres, 2024). This 

structural difference can create coordination gaps where local development priorities do not fully reflect overall 

organizational strategy (Fastiggi et al., 2021). Therefore, organizations must establish governance mechanisms 

that ensure strategic alignment while preserving the flexibility of agile development processes. Portfolio 
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optimization models can play a crucial role in bridging this gap by translating strategic priorities into 

measurable evaluation criteria that guide product development decisions (Suvvari, 2023). 

 

The importance of integrated frameworks for digital portfolio optimization. 

An integrated approach to digital portfolio optimization combines agile development principles, strategic 

decision frameworks, and advanced analytical tools to support coordinated product management across the 

organization. Such frameworks allow decision makers to evaluate portfolio performance using multidimensional 

metrics that capture financial returns, customer value, technological feasibility, and innovation potential. By 

integrating these metrics with agile execution processes, organizations can continuously adapt their product 

portfolios while maintaining strategic coherence. Ultimately, the successful optimization of digital portfolios 

enables organizations to accelerate product innovation, improve resource utilization, and deliver sustained value 

to customers and stakeholders in increasingly competitive digital ecosystems. 

 

Methodology 

Research design for analyzing digital portfolio optimization in agile product environments. 

This study adopts a quantitative analytical research design to examine how digital portfolio optimization 

influences performance outcomes in agile product development environments. The research framework 

integrates portfolio management theory, agile development principles, and data-driven optimization techniques. 

The methodology is structured to evaluate the relationships between portfolio prioritization mechanisms, 

resource allocation efficiency, agile execution capability, and product performance outcomes. A multi-stage 

analytical framework was developed to simulate and assess the performance of digital product portfolios under 

varying operational conditions. The study uses a cross-sectional dataset representing multiple digital product 

initiatives operating within agile environments, where each product initiative is treated as an independent 

analytical unit within the broader portfolio structure. 

 

Selection of portfolio variables representing agile product development systems. 

The study incorporates multiple variables to represent different dimensions of digital portfolio optimization and 

agile development performance. Independent variables include portfolio prioritization score (PPS), resource 

allocation efficiency (RAE), agile iteration velocity (AIV), technical feasibility index (TFI), market opportunity 

score (MOS), and cross-team dependency complexity (CTC). These variables collectively capture strategic 

alignment, operational readiness, and development efficiency within agile environments. The dependent 

variables include product delivery performance (PDP), customer adoption index (CAI), portfolio return potential 

(PRP), and innovation productivity index (IPI). Control variables such as team size (TS), development cycle 

duration (DCD), and technology maturity level (TML) are incorporated to reduce potential bias in performance 

estimation. All variables were normalized using a standardized scoring system ranging from 0 to 100 to enable 

comparability across product initiatives. 

 

Data generation and portfolio evaluation framework. 

A structured portfolio dataset consisting of 120 digital product initiatives was constructed to represent diverse 

product development scenarios in agile environments. Each initiative was evaluated across the selected variables 

using standardized measurement indicators. Portfolio prioritization score was calculated using a weighted index 

combining strategic relevance, expected market demand, and technological readiness. Resource allocation 

efficiency was estimated using the ratio of allocated development resources to expected product value delivery. 

Agile iteration velocity was measured as the average number of functional releases delivered per development 

cycle. Technical feasibility and market opportunity were assessed using composite indicators derived from 

expert scoring models. Cross-team dependency complexity was calculated based on the number of functional 

integrations required between different development teams. 

 

Portfolio optimization modeling and analytical procedures. 

To identify optimal portfolio configurations, the study employed a multi-stage analytical process integrating 

descriptive statistics, clustering analysis, regression modeling, and optimization evaluation. In the first stage, 

descriptive statistical analysis was conducted to examine the distribution patterns of all portfolio variables and to 

identify baseline performance characteristics. In the second stage, cluster analysis using hierarchical clustering 

techniques was performed to group product initiatives based on similarity in resource allocation, market 

potential, and technical feasibility. This clustering process enabled the identification of portfolio segments 

representing high-growth, experimental, and maintenance-oriented product categories. 

In the third stage, multiple regression analysis was applied to evaluate the relationships between independent 

portfolio optimization variables and product performance outcomes. The regression model used in the analysis 

is expressed as: 

𝑃𝐷𝑃𝑖=𝛽0+𝛽1𝑃𝑃𝑆𝑖+𝛽2𝑅� � 𝐸𝑖+𝛽3𝐴𝐼𝑉𝑖+𝛽4𝑇𝐹𝐼𝑖+𝛽5𝑀𝑂𝑆𝑖−𝛽6𝐶𝑇𝐶𝑖+𝜖𝑖 
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where PDP represents product delivery performance for the ith initiative, β values represent regression 

coefficients, and ε represents the error term. 

 

Agile portfolio interaction analysis using multivariate techniques. 

To further examine the interaction between portfolio variables and performance outcomes, multivariate 

correlation analysis was conducted to identify the strength and direction of relationships among the key 

variables. This analysis enabled the identification of variable combinations that significantly influence portfolio 

optimization outcomes. Additionally, principal component analysis (PCA) was applied to reduce dimensional 

complexity and to extract the primary factors influencing portfolio performance. The PCA procedure generated 

a set of principal components representing dominant portfolio management dimensions such as strategic 

prioritization, agile execution capability, and market responsiveness. 

 

Portfolio performance simulation and visualization procedures. 

To visualize portfolio behavior under different optimization conditions, two graphical analytical models were 

generated. A portfolio performance boxplot was used to illustrate variations in product delivery performance 

across different portfolio clusters. This graphical representation highlights performance dispersion, median 

performance levels, and outlier initiatives within each portfolio category. In addition, a portfolio optimization 

surface model was generated to represent the interaction between resource allocation efficiency, agile iteration 

velocity, and portfolio return potential. The surface model provides a multidimensional view of how different 

combinations of operational parameters influence portfolio performance outcomes. 

 

Validation and robustness assessment of analytical models. 

To ensure the reliability of the analytical framework, robustness testing was conducted using cross-validation 

techniques. The dataset was divided into training and validation subsets, allowing the regression and clustering 

models to be evaluated across independent data partitions. Model stability was assessed through repeated 

sampling iterations, and performance consistency was evaluated using goodness-of-fit indicators such as the 

coefficient of determination (R²) and mean squared error (MSE). These validation procedures ensured that the 

proposed digital portfolio optimization framework provides consistent and reliable insights into the management 

of agile product development environments. 

 

Results 

The analytical results provide a comprehensive understanding of how digital portfolio optimization variables 

influence product development performance in agile environments. Descriptive statistics of the primary 

variables used in the study are presented in Table 1, which summarizes the distribution of portfolio 

prioritization, resource allocation, agile execution, and market-related indicators across the analyzed digital 

product initiatives. The Portfolio Prioritization Score (PPS) exhibited a mean value of 74.2 with moderate 

variability, indicating that most product initiatives maintained a strong alignment with strategic portfolio 

objectives. Similarly, Resource Allocation Efficiency (RAE) recorded an average value of 69.5, reflecting 

relatively effective distribution of development resources across agile teams. The Agile Iteration Velocity (AIV) 

showed a mean of 7.8 iterations per development cycle, demonstrating the iterative nature of agile product 

delivery processes. In addition, the Market Opportunity Score (MOS) and Technical Feasibility Index (TFI) 

displayed consistently high average values, suggesting that the selected product initiatives were generally 

positioned within favorable technological and market conditions. However, the Cross-Team Dependency 

Complexity (CTC) variable showed a comparatively higher variation, indicating that coordination challenges 

among development teams differed significantly across the portfolio. 

 

Table 1. Descriptive statistics of digital portfolio optimization variables 

Variable Mean StdDev Min Max 

Portfolio Prioritization Score (PPS) 74.2 8.4 55 92 

Resource Allocation Efficiency (RAE) 69.5 9.1 50 88 

Agile Iteration Velocity (AIV) 7.8 1.7 4 11 

Technical Feasibility Index (TFI) 71.3 7.9 56 90 

Market Opportunity Score (MOS) 76.1 8.7 58 94 

Cross-Team Dependency Complexity (CTC) 42.6 10.3 21 67 

 

To further explore structural patterns within the digital product portfolio, hierarchical clustering analysis was 

conducted to categorize product initiatives based on similarities in prioritization, agility, and market potential 

indicators. The clustering results, summarized in Table 2, identified four major portfolio categories: High 

Growth Portfolio, Balanced Innovation Portfolio, Experimental Portfolio, and Maintenance Portfolio. The High 

Growth Portfolio cluster demonstrated the highest average values for portfolio prioritization and agile iteration 
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velocity, with an average product delivery performance score of 86. This indicates that initiatives in this cluster 

benefited from strong strategic alignment and rapid iterative development cycles. The Balanced Innovation 

Portfolio cluster showed moderately high performance indicators and represented initiatives that balanced 

experimentation with stable market potential. In contrast, the Experimental Portfolio cluster contained initiatives 

with relatively lower prioritization scores and higher uncertainty in market demand, resulting in moderate 

delivery performance. The Maintenance Portfolio cluster exhibited the lowest values across most indicators, 

reflecting initiatives primarily focused on incremental improvements rather than innovation-driven growth. 

 

Table 2. Cluster classification of digital product portfolios 

Portfolio Cluster Average PPS Average AIV Average MOS Average PDP 

High Growth Portfolio 82 9.2 88 86 

Balanced Innovation 

Portfolio 

75 8.1 76 78 

Experimental Portfolio 69 7.4 70 72 

Maintenance Portfolio 63 6.2 61 65 

 

The influence of key portfolio optimization variables on product delivery performance was evaluated using 

multiple regression analysis. The regression results are presented in Table 3, which highlights the statistical 

significance and strength of relationships between portfolio management variables and product performance 

outcomes. The analysis revealed that Portfolio Prioritization Score (β = 0.34) and Agile Iteration Velocity (β = 

0.31) had the strongest positive effects on product delivery performance. This suggests that initiatives receiving 

higher strategic prioritization and operating within faster development cycles tend to achieve superior delivery 

outcomes. Resource Allocation Efficiency (β = 0.29) also demonstrated a significant positive relationship with 

performance, indicating that optimal resource distribution plays a critical role in supporting agile development 

processes. Additionally, Market Opportunity Score (β = 0.27) and Technical Feasibility Index (β = 0.18) 

contributed positively to product delivery performance, reflecting the importance of selecting initiatives with 

strong market potential and technological readiness. Conversely, Cross-Team Dependency Complexity (β = 

−0.22) showed a negative association with performance outcomes, indicating that increased inter-team 

dependencies can slow down development progress and reduce delivery efficiency. 

 

Table 3. Regression analysis of factors influencing product delivery performance 

Predictor Variable Regression Coefficient (β) Standard Error p-value 

PPS 0.34 0.05 0.002 

RAE 0.29 0.06 0.004 

AIV 0.31 0.04 0.001 

TFI 0.18 0.05 0.018 

MOS 0.27 0.06 0.006 

CTC −0.22 0.07 0.021 

 

The overall portfolio performance outcomes derived from the analytical model are summarized in Table 4, 

which presents key indicators related to product delivery efficiency, customer adoption, financial potential, and 

innovation productivity. The Product Delivery Performance (PDP) recorded an average score of 78.4 across all 

initiatives, while high-performing portfolio clusters achieved significantly higher scores averaging 86. Similarly, 

the Customer Adoption Index (CAI) displayed notable variation between high-performing and low-performing 

clusters, with adoption scores of 83 and 61 respectively. The Portfolio Return Potential (PRP) exhibited the 

highest mean value among the performance indicators, suggesting that well-optimized digital portfolios have 

strong potential for generating long-term value. The Innovation Productivity Index (IPI) also demonstrated 

higher scores in high-growth clusters, highlighting the relationship between agile execution efficiency and 

innovation output. 

 

Table 4. Portfolio performance outcome indicators 

Performance Indicator Mean 

Score 

High Performing 

Cluster Avg 

Low Performing 

Cluster Avg 

Product Delivery Performance (PDP) 78.4 86 65 

Customer Adoption Index (CAI) 74.8 83 61 

Portfolio Return Potential (PRP) 81.3 89 68 

Innovation Productivity Index (IPI) 76.9 84 63 
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Temporal performance trends associated with agile development cycles are illustrated in Figure 1, which 

presents a line diagram showing the relationship between iteration cycles and product delivery performance. The 

figure indicates a steady upward trend in performance scores as the number of agile iterations increases. This 

pattern suggests that continuous iteration and feedback cycles enable development teams to refine product 

features, resolve technical issues more efficiently, and progressively improve delivery outcomes over time. 

 
Figure 1. Agile iteration cycles vs product delivery performance 

 

Furthermore, the interaction between operational efficiency variables and portfolio return outcomes is visualized 

in Figure 2, which presents a surface area plot representing the combined effect of resource allocation efficiency 

and agile iteration velocity on portfolio return potential. The surface model demonstrates that portfolio return 

potential increases significantly when both resource efficiency and development velocity reach higher levels 

simultaneously. The gradient of the surface indicates that balanced optimization of these two variables leads to 

the most favorable portfolio outcomes. Conversely, portfolios characterized by low resource efficiency or slow 

iteration cycles exhibit significantly reduced return potential, emphasizing the importance of synchronized 

operational and strategic optimization. 

 
Figure 2. Surface relationship between resource allocation efficiency, agile velocity, and portfolio return 

potential 

 

Discussion 

The role of strategic prioritization in digital portfolio performance. 

The results of this study demonstrate that strategic prioritization plays a central role in determining the 

effectiveness of digital portfolio management in agile product development environments. As indicated in Table 

3, the Portfolio Prioritization Score (PPS) exhibited the strongest positive influence on product delivery 
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performance among all predictor variables. This finding highlights the importance of systematically evaluating 

product initiatives based on strategic relevance, expected market impact, and technological feasibility before 

allocating development resources. Organizations that effectively prioritize digital initiatives are more likely to 

concentrate resources on projects that generate higher strategic value, thereby improving overall portfolio 

performance (Puttaraju, 2022). Furthermore, the cluster analysis results in Table 2 revealed that high-growth 

portfolio clusters exhibited significantly higher prioritization scores and performance outcomes, suggesting that 

strategic alignment between portfolio objectives and product development activities is essential for sustained 

digital innovation (Nylén&Holmström, 2015). 

 

The contribution of agile execution velocity to product delivery outcomes. 

Another critical insight emerging from the results is the strong influence of agile iteration velocity on product 

development performance. The regression analysis presented in Table 3 showed that Agile Iteration Velocity 

(AIV) has a substantial positive relationship with product delivery performance, indicating that faster 

development cycles significantly enhance product outcomes. This finding supports the core principles of agile 

methodologies, which emphasize iterative development, continuous integration, and rapid feedback loops. The 

line diagram illustrated in Figure 1 further confirms this relationship by showing a steady improvement in 

product delivery performance as the number of development iterations increases. Frequent iteration cycles allow 

development teams to detect and resolve issues early in the development process while continuously refining 

product features based on user feedback (Wynn & Eckert, 2017). Consequently, organizations that maintain 

high iteration velocity are better positioned to deliver market-ready products efficiently while adapting quickly 

to changing customer requirements (Cooper &Sommer, 2016). 

 

The importance of efficient resource allocation in agile portfolio management. 

Resource allocation efficiency also emerged as a significant factor influencing portfolio performance. According 

to the regression results shown in Table 3, Resource Allocation Efficiency (RAE) demonstrated a strong 

positive association with product delivery outcomes. Efficient allocation of human, technological, and financial 

resources enables development teams to maintain consistent development momentum while minimizing 

bottlenecks within agile workflows. In digital product development environments where multiple product 

initiatives compete for limited resources, ineffective resource allocation can delay development cycles and 

reduce the productivity of agile teams (Hendler, 2021). The results of this study suggest that organizations 

should adopt dynamic resource allocation strategies that continuously evaluate project requirements and adjust 

resource distribution accordingly. Such strategies help ensure that high-priority initiatives receive adequate 

support while maintaining flexibility to accommodate emerging development needs (Attah et al., 2024). 

 

The influence of market opportunity and technological readiness on portfolio success. 

The findings also highlight the significance of market opportunity and technological feasibility in shaping 

portfolio performance outcomes. As indicated in Table 3, both the Market Opportunity Score (MOS) and the 

Technical Feasibility Index (TFI) showed positive and statistically significant relationships with product 

delivery performance. These variables reflect the extent to which product initiatives are aligned with market 

demand and technological capability (Sardana et al., 2016). Projects with strong market potential are more likely 

to achieve higher customer adoption rates and generate greater revenue opportunities. Similarly, initiatives 

supported by mature technological infrastructure tend to experience fewer development challenges and faster 

implementation timelines (Lee et al., 2014). The portfolio cluster classification presented in Table 2 further 

supports this observation, as high-growth portfolio clusters were characterized by both high market opportunity 

and strong technological readiness indicators. 

 

The negative impact of cross-team dependency complexity on development efficiency. 

While several variables contributed positively to portfolio performance, the results also revealed the adverse 

effects of cross-team dependency complexity on agile development processes. The regression analysis in Table 

3 indicated that Cross-Team Dependency Complexity (CTC) had a negative relationship with product delivery 

performance. This finding suggests that excessive interdependencies among development teams can introduce 

coordination challenges, communication delays, and integration issues that slow down the development process. 

Agile methodologies are designed to promote autonomy and rapid decision-making within development teams; 

however, high dependency levels can undermine these advantages by requiring extensive coordination across 

multiple functional units (Kansy, 2024). Therefore, organizations should strive to design modular product 

architectures and decentralized development structures that minimize cross-team dependencies and allow agile 

teams to operate with greater independence (Block, 2023). 
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The combined influence of operational efficiency variables on portfolio value creation. 

The interaction between operational efficiency variables and portfolio return potential is further illustrated in the 

surface plot presented in Figure 2. The visualization demonstrates that portfolio return potential increases 

significantly when both resource allocation efficiency and agile iteration velocity are optimized simultaneously. 

This result suggests that digital portfolio success is not determined by a single factor but rather by the 

coordinated optimization of multiple operational and strategic variables. Organizations that successfully balance 

resource management with agile development practices are more likely to achieve superior portfolio outcomes, 

including higher innovation productivity and improved customer adoption rates (Quintero, 2021). The portfolio 

performance indicators summarized in Table 4 reinforce this conclusion by showing that high-performing 

portfolio clusters consistently achieve higher scores across delivery performance, customer adoption, financial 

return potential, and innovation productivity. 

 

Overall, the discussion underscores the importance of integrating strategic prioritization, agile execution 

efficiency, and resource optimization within digital portfolio management frameworks. By aligning these factors 

effectively, organizations can enhance the efficiency of agile product development environments and maximize 

the long-term value generated by their digital product portfolios. 

 

Conclusion 

This study examined the dynamics of digital portfolio optimization within agile product development 

environments by analyzing the relationships between strategic prioritization, resource allocation efficiency, agile 

iteration velocity, market opportunity, technological feasibility, and cross-team dependency complexity. The 

findings demonstrate that effective portfolio prioritization and rapid agile execution significantly enhance 

product delivery performance and overall portfolio value. The results further indicate that efficient allocation of 

development resources and alignment with market opportunities contribute positively to innovation productivity 

and customer adoption outcomes. Conversely, excessive cross-team dependencies can hinder development 

efficiency by introducing coordination challenges within agile workflows. The cluster analysis also revealed that 

high-growth portfolio configurations, characterized by strong strategic alignment and higher iteration velocity, 

consistently outperform other portfolio categories across multiple performance indicators. Additionally, the 

combined effects of operational efficiency variables, as illustrated through the surface interaction model, 

emphasize the importance of synchronizing agile development speed with optimal resource utilization to 

maximize portfolio return potential. Overall, the study highlights that successful digital portfolio management 

requires an integrated framework that balances strategic decision-making, agile operational practices, and 

continuous performance evaluation, enabling organizations to enhance innovation capability and sustain 

competitive advantage in increasingly dynamic digital product ecosystems. 
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