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Abstract: 

Quality by Design (QbD) concepts at the program level can provide a framework for systematically 

charting the design space products into an actual program prioritization process. The QbD 

deliverables like control strategies, risk-based monitoring systems and knowledge translation 

processes and how these correspond to milestones-based portfolio management enable companies to 

achieve efficiencies, innovations and compliance. Implementation of data-driven solutions, stage-gate 

methods, and visualization systems is crucial to QbD deliverables alignment with resources as well as 

overall long-term program strategy. Industrial uses in the pharmaceutical, aerospace, engineering, 

information systems, and numerous others show how design space exploration and utility-based 

prioritization models underpin governance, deliver organizational agility and value. Here in this 

paper, I am proposing the conceptual framework between QbD outputs and more accurate portfolio 

level decision-making, with more accurate milestones, reducing operation risks and enhancing 

compliance with emerging market and regulatory pressures. Industry flexibility is about this topic 

where a flexible framework is offered on utilization of the QbD for managing strategic portfolios. 

 

Keywords: Quality by Design (QbD); Design Space; Portfolio Prioritization; Resource Allocation; 
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I. INTRODUCTION 

Quality by Design (QbD) has been established as a pillar in the new model of development which bridges 

the gap between scientific knowledge of the processes and strategic decision making in a bid to enhance the 

quality and yield of products and innovations. The essence of QbD is identifying design space, control 

measures, and risk management principles that are applicable to more than individual projects and used to 

guide prioritization at the program level [3] [10] [12]. By incorporating the results of design space analysis 

into portfolio-wide decision making, this guarantees that limited resources, in terms of funding, expertise 

and time, are invested in many initiatives with the greatest likelihood of success and alignment with 

organizational goals [6] [8] [14].The recent literature supports this as a growing trend towards program and 

portfolio management being a matter of translating more finely-grained knowledge of processes into larger 

and more strategic frameworks in dynamic environments where uncertainty, innovation cycles and 

regulatory demands coalesce [16] [20] [22]. Agile and data driven transformation models will demonstrate 

how measures of backlog constancy of data and design space can guide improvement journeys and in turn 

help organizations strike a balance in between exploration innovation and operation constancy [1] [17] [25]. 

Additionally, visualization and multi-method prioritization techniques, such as the Analytic Network 

Process, give the decision-maker viable strategies to apply QbD outputs as milestone planning and resource 

allocation instruments [8] [23] [26].In this respect, QbD is not only conducive to the development of robust, 

operational-level, control strategies, but also provides a program-level strategic prioritization framework, to 

ensure that portfolios capture innovation potential and sustainability objectives [12] [21] [24]. This project 

to program alignment is one of the many industries that show the dynamism of QbD as an integrative 
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approach to technical design knowledge in addition to business-wide decision, not to mention continued 

improvement, which is paramount in such companies [2] [6] [19]. 

 

II.LITERATURE REVIEW 

Boon and Stettina (2022): To facilitate an agile transformation to facilitate production of designs via long-

term improving paths. They note that there is a burning desire to incorporate information informed by QbD 

experience in the prioritization models that can be implemented so that to ease the decision making and 

allocation of resources process at portfolio level [1]. 

King and Kovaichelvan (2021): Applied a stage-gate quality improvement approach to curriculum 

engineering based on the paradigm of forced gatekeeping of the milestones. The approach to analysis fits 

QbD, as there are varied design approaches to quantifiable gates to allocate resources [2]. 

Limaye and Jaguste (2018): Explored the danger of risk-based monitoring in monitored industries and 

provided solutions applicable within the framework of QbD. Their study helps in taking proactive decisions 

in prioritizing portfolios by providing monitoring strategies in design space [3]. 

Perlen (2022): Examined the topic of judgment within the higher education sector and discovered the 

possibility of the governance structure in the context of academic judgment to be affected by program 

prioritization. Even though everything that has been discovered can be covered within the umbrella of 

academia, this shows that there are formalities that can be called into play to guarantee consistency in a 

similar ruling like QbD [4]. 

Annosi et al. (2020): Article reviewed the problem of knowledge translation in decision-making at a 

portfolio level and showed the importance of a high level of organizational alignment and information 

systems. Their study findings are of immediate relevance to the QbD emphasis on mapping design space to 

action portfolio priorities [6]. 

Killen et al. (2020): Evaluated how well visualizations can be used to make a portfolio decision and 

demonstrated how well communication of data-driven design spaces can be used to decide. This advocates 

the QbD concept of visualizing the control strategies to influence the allocation of resources [8]. 

Schenck et al. (2019): Reported about creating a hot melt extrusion design space of pharmaceutical solid 

solutions. Their findings indicate the direct links between defined process windows depicted in QbD and 

resource planning as well as portfolio strategies [10]. 

Bertoni et al. (2020): Combined machine learning in aerospace with sustainability and value evaluation in 

design space exploration. They align QbD production and portfolio prioritisation to the data [12] according 

to sustainability indicators. 

Canonico et al. (2022): Highlighted the use of visualization in the decision-making process of lean products 

development. This coincides with QbD effort of devising intricate information about design space in 

operational portfolio methods [14]. 

Cooper and Sommer (2019): Explored the application of agile techniques in portfolio management and 

identified the issues and their solutions in connection with resource and innovation allocation. This is what 

they found: The QbD may be applied to agile portfolio strategies to align design output with program 

priorities [16]. 

Holmes et al. (2022): Have shown utility models of digital innovation project prioritisation, and provided an 

example of a decision-making process. These models follow the application of QbD to rank a portfolio 

between use and milestones [17]. 

Mezoued et al. (2021): Suggested an approach to assessing the design of a public space by placing more 

emphasis on walkability and pedestrian mobility. The multi-criteria assessment they are engaged with 

assists QbD to structure its balanced treatment of varied design constraints as portfolios [18]. 

Gao et al. (2020): Deep Q-networks are utilized to implement AI in the decision-making process of 

portfolio management. Their strategy facilitates the mechanization of program level QbD-informed 

prioritization [20]. 
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Brandao et al. (2020): Created a dynamic attitude towards brand portfolio audit and architecture strategy. 

Their paradigm resembles the QbD principles because it reflects the design appraisals with the resource’s 

allocation in the long run period [21]. 

Brasil and Eggers (2019): The management of product and innovation portfolio and singled out the 

governance structures to prioritize it. This view directly relates to the fact that QbD assesses control 

strategies when converted into decision models [22]. 

Toth et al. (2022): Implemented SDG priority using analytic network processes and provided a multi-

method assessment. Their approach is like QbD deliverables, in which machine structures can be used to 

prioritize across complex portfolios of programs [23]. 

Verschuur et al. (2020): Examined resilience policy prioritization concerning the management of disasters in 

Bangladesh, focusing on welfare outcomes. What their case teaches us is that risk and resilience can be 

added at a program level, based on prioritization informed by QbD [24]. 

Chaparro et al. (2019): Summarized the history of the development of portfolio selection approaches, 

noting the transition towards radical innovation. Their article identifies that QbD frameworks are flexible to 

different approaches to prioritization [25]. 

Pittman et al. (2022): Suggested the rapid site selection of seascapes along the coastlines based on multi-

benefit schemes. They share a common model of regular prioritization with the ordered balancing design 

space and portfolio level resource strategies of QbD [26]. 

 

III.KEY OBJECTIVES 

➢ To utilize QbD design space outputs for organizational improvement opportunities and connect long-

term portfolio choices with quantifiable facts [1] [5] [6] [8]. 

➢ To convert control strategies from QbD plans into effective resource allocation decisions, maximizing 

efficient prioritization among a portfolio of innovation initiatives [7] [12] [14] [20]. 

➢ To integrate knowledge translation procedures in portfolio decision-making, maximizing evaluation of 

innovative concepts and linking them to organizational objectives [6] [9] [16] [22]. 

➢ To foster increased prioritization of policies and projects by applying formal assessment techniques 

including utility models, analytic network processes, and trade space analysis [11] [17] [23] [25]. 

➢ To provide balance among resilience, sustainability, and innovation goals through the integration of 

QbD design outputs with portfolio choice across industries like pharmaceuticals, aerospace, and 

environmental policy [10] [12] [13] [24] [26]. 

➢ To harness data-driven and AI-aided tools like deep Q-networks, machine learning, and sentiment 

analysis to drive project selection and dynamic portfolio management [7] [15] [19] [20]. 

➢ To link design space exploration with milestone planning such that systematic tracking, stage-gated 

development, and mitigation of implementation risk are ensured [2] [3] [21]. 

➢ To make knowledge and decision paths transparent via dashboards and visualization tools that 

encourages transparency and trust in making decisions by portfolio prioritization [8] [14]. 

➢ To promote organizational alignment and governance frameworks that enhances decision-making and 

resource allocation, especially in the context of complex product development environments [6] [13] 

[22]. 

➢ To convert portfolio selection processes from incremental to radical innovation, fostering agility and 

competitiveness for continuously changing markets [16] [25]. 

 

IV.RESEARCH METHODOLOGY 

The approach taken in this work is the program-level Quality by Design (QbD) framework that connects 

design space creation and control approaches with resource allocation and milestones planning at the 

portfolio level. The approaches to explore the potential of QbD products regarding their systematic transfer 

to portfolio prioritization models comprise a mixed method examination of the procedure in terms of a 

doctrinal analysis, case-based analysis and simulation modeling. To track the dynamics of design spaces 
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across product-development pipelines, longitudinal backlog and project data is first gathered, to learn 

dynamically about historical patterns in the portfolio and the paths of improvement organizations should 

follow [1], [5] [7] [16]. The stage-gate methodology is used to review decision points, to assure that QbD-

stated control strategies are synchronized with regulatory, operational and quality requirements and then 

assign resources [2] [6] [9] [11]. Risk-based monitoring and mitigation procedures are integrated to respond 

to uncertainties during development and implementation to support the strength of decision-making in 

various projects [3] [9].Multi-criteria decision models are used to visualize and prioritize QbD operation 

within a portfolio environment to rank programs, allowing program managers to trade off potentially 

promising innovation, regulation constraints and resource constraints [8] [13] [14] [15] [19] [17]. This paper 

takes the approach of trade space analysis, in which design space options are evaluated to compare them 

with portfolio goals to identify opportunities that support sustainable and value-driven innovation [12] [23]. 

Moreover, deep learning and reinforcement learning architecture are also provided to model uncertain and 

dynamic process of portfolio allocation and potentially provide real-time decision support [20] [25]. The 

methodology also includes case studies in other domains (aerospace, pharmaceuticals, automotive) where 

design space exploration and QbD deliverables are already being used to drive strategy on a portfolio basis 

[10] [11] [22]. Finally, more specific models such as the Analytic Network Process are also applied to 

further refine the prioritization criteria, to ensure that achievement of milestones is directly correlated with 

QbD outputs and is aligned with organizational resiliency and sustainability goals [23] [24] [26]. 

 

V.DATA ANALYSIS 

Program-level Quality by Design (QbD) output information can deliver an action-guided, quantifiable route 

throughout technical design spaces and control strategies to resource prioritization and milestones. Design-

space robustness estimates (such as achievable operating ranges, sensitivity of critical quality attributes) can 

be used to target projects onto technical readiness and expected return on investment in controls, and can be 

used to make predictions of normalized utility scores; these and other agile portfolio optimization methods 

have been experimentally tested [1] [16] [17]. Visual analysis is needed decision-makers generating scores 

from them employ well-crafted visualizations to make comparisons among tradeoffs between resource 

needs, value/sustainability effects, and risk-heightening schedule-making better decisions when 

comparisons among many criteria are made visual. [8] [14] [12]. QbD output can be sent to machine-aided 

prioritization (also referred to as utility/trade space models and reinforcement-learning), which has the 

option of accepting input history performance, if available, and can provide near-optimal resource 

assignments and milestone achievement timing when learning about outcomes at any point in time and thus 

can be employed for speeding adaptation of a portfolio when faced with uncertainty. [20] [17]. Strategy 

control complexity (high residual risk projects) can be asked to have an earlier milestone, increased 

monitoring resources, good design-space projects can be asked to optimize throughput-maximize-an 

operationalization of projects monitoring knowledge into portfolio decisions. [3] [6]. Finally, it can also be 

accepted as a method to persuade program managers that summing up commitments made to milestones and 

which decisions are being assigned resources are also being associated with the strategic objectives and to 

the needs of the proper stakeholders. [12] [23]. Together the evidence-based practices reveal the QbD 

artifacts as reproducible priorities in a portfolio that holds both technical risks, but also resource constraint 

and strategic worth. 

 

Table 1: Case Studies & Real Time Applications 

S.N

o 
Case study  Industry QbD output  

How it translates 

to portfolio 

prioritization  

Real-time application  Ref 

1 

Longitudinal 

backlog 

analytics for 

Software / IT 

Backlog-

derived 

design 

Prioritize projects 

with highest 

throughput within 

Continuous 

rebalancing of sprint 

priorities to meet 

[1] 
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Agile 

transformatio

n (Boon & 

Stettina) 

space: risk 

& velocity 

envelopes 

stable design 

space; reallocate 

teams to 

constrained areas 

milestone windows 

2 

Stage-Gate 

quality 

improvement 

in engineering 

curricula 

Education / 

Engineering 

Defined 

control gates 

and 

acceptance 

criteria 

(design 

space 

boundaries) 

Map curriculum 

projects to stage 

gates; allocate 

faculty/time to 

gate-critical 

projects 

Faster graduation 

project approvals, 

predictable milestones 

[2] 

3 

Risk-Based 

Monitoring 

for clinical 

ops (RBM) 

Pharma / 

Clinical 

Risk 

thresholds as 

control 

strategies 

(monitoring 

window) 

Prioritize 

trials/sites with 

acceptable design 

space; focus 

auditing resources 

where thresholds 

breach 

Reduced monitoring 

visits and targeted 

corrective action plans 

[3] 

4 

Knowledge-

translation in 

portfolio 

decisions 

(Annosi et al.) 

R&D / 

Innovation 

Information 

support 

(validated 

decision 

variables = 

design space 

inputs) 

Use translated 

QbD metrics to 

rank ideas; allocate 

funding to high-

value, low-

uncertainty 

projects 

Higher conversion of 

ideas to funded pilots 

with tracked 

milestones 

[6] 

5 

Visual 

analytics for 

portfolio 

decision 

makers 

(Killen et al.) 

Project 

Portfolio 

Mgmt 

Visualizatio

n of feasible 

design 

regions & 

control 

limits 

Visual gating 

speeds 

prioritization; 

resources moved to 

projects with clear 

control strategies 

Fewer stalled projects; 

clearer milestone 

commit dates 

[8] 

6 

Lean 

production 

knowledge 

visualization 

(Canonico et 

al.) 

Automotive / 

Manufacturing 

Process 

parameter 

windows 

(design 

space) 

shown in 

dashboards 

Prioritise product 

variants that fit 

existing design 

space to minimize 

new tooling 

resources 

Shorter time-to-market 

for prioritized vehicle 

variants 

[14

] 

7 

Hot melt 

extrusion 

design space 

for solid 

solutions 

Pharmaceutical 

Manufacturing 

Process 

CQAs 

mapped to 

design space 

(temperature

, screw 

speed) 

Portfolio favors 

formulations that 

meet design space 

with existing 

equipment; 

schedule 

milestones 

accordingly 

Successful scale-ups 

with reduced DOE 

iterations 

[10

] 

8 
Integration of 

value & 

Aerospace / 

Design 

ML-derived 

feasible 

Weight projects by 

combined value & 

Selection of low-

emission design 

[12

] 
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sustainability 

via ML 

(aerospace) 

design 

regions 

combining 

performance 

& 

sustainabilit

y 

sustainability 

score; allocate 

engineering hours 

to high-score items 

variants with funded 

milestones 

9 

Deep Q-

Network for 

portfolio/asset 

management 

Finance / Algo 

trading 

Learned 

control 

policy as 

“design 

space” for 

portfolio 

actions 

Use learned 

policies to 

prioritize assets; 

allocate capital & 

execution windows 

matching policy 

confidence 

Automated rebalancing 

with learned 

milestones for 

entry/exit 

[20

] 

10 

New-product 

portfolio 

management 

with Agile 

(Cooper & 

Sommer) 

Manufacturing 

/ Product Dev 

Agile 

iterations as 

micro-

design 

spaces with 

acceptance 

controls 

Prioritize projects 

with validated 

MVPs (within 

design space); 

assign cross-

functional squads 

& sprint 

milestones 

Reduced NPI cycle 

times, clearer go/no-go 

milestones 

[16

] 

11 

Utility model 

& tradespace 

prioritization 

for digital 

innovation 

(Holmes et 

al.) 

Product 

Management 

Tradespace 

boundary 

(feasible 

design & 

utility) 

Rank projects by 

utility per 

resource; allocate 

budget to top 

utility bands with 

milestone 

checkpoints 

Focused delivery on 

high-utility prototypes 

[17

] 

12 

Product & 

innovation 

portfolio 

frameworks 

(Brasil & 

Eggers) 

Business / 

Innovation 

Mgmt 

Portfolio 

constraints 

framed as 

control 

strategies 

(risk 

tolerance) 

Translate QbD 

tolerances into 

portfolio risk 

buckets; resources 

shifted to 

compatible 

projects 

Balanced portfolio 

with staged investment 

milestones 

[22

] 

13 

Brand 

portfolio audit 

(dynamic 

approach) 

Marketing / 

Brand Mgmt 

Brand fit 

metrics as 

design space 

constraints 

Prioritize 

campaigns/product

s that fall within 

brand design 

space; allocate 

marketing spend & 

campaign launch 

dates 

More efficient 

campaign launches 

with predictable KPI 

milestones 

[21

] 

14 

Evolution of 

project 

portfolio 

selection 

methods 

Management / 

Strategy 

Selection 

heuristics 

mapped to 

feasible 

innovation 

Use selection 

method outputs to 

set resource blocks 

and milestone 

timing 

Shift from ad-hoc to 

methodical 

prioritization with 

scheduled deliverables 

[25

] 
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design 

regions 

15 

Oracle AMS: 

IT incident & 

risk 

management 

(Sola) 

IT Services / 

ERP 

Control 

strategies for 

change 

windows & 

risk 

thresholds 

Prioritize ERP 

projects that 

comply with risk 

thresholds; allocate 

specialist teams to 

high-risk windows 

Reduced go-live 

incidents; milestone 

adherence improved 

[9] 

16 

Oracle ERP 

Product Data 

Hub — data 

integrity 

governance 

Enterprise IT / 

ERP 

Data 

governance 

rules as 

control 

strategies 

within 

design space 

Prioritize data-

cleansing projects 

that unlock 

multiple products; 

allocate data 

stewards & 

timeline milestones 

Cleaner master data 

enables faster 

downstream milestones 

[13

] 

17 

Fabrication of 

low 

temperature 

stage for 

AFM 

Precision 

Manufacturing 

/ 

Instrumentatio

n 

Equipment 

capability 

envelope 

(design 

space) 

Prioritize R&D 

requiring existing 

capability; 

schedule 

procurement 

milestones only for 

out-of-space work 

Reduced procurement 

delays; predictable 

experiment milestones 

[11

] 

18 

Designing 

emotion-

aware UX & 

sentiment 

adaptive 

systems 

HCI / UX 

User state 

control 

strategies & 

acceptable 

UI 

parameter 

ranges 

Prioritize features 

that operate within 

validated UX 

design space; 

allocate UX sprints 

& release 

milestones 

Higher engagement 

features rolled out with 

staged milestones 

[7] 

& 

[19

] 

19 

Walkability 

evaluation & 

prioritization 

for urban 

projects 

Urban Design / 

Public Works 

Spatial 

design space 

(pedestrian 

flow 

tolerances) 

Prioritize 

interventions that 

fit existing urban 

design space; 

allocate city 

budgets & 

construction 

milestones 

Faster implementation 

of prioritized 

pedestrian zones 

[18

] 

20 

Prioritising 

resilience & 

nature-based 

solution site 

selection 

Environmental 

Planning / 

Climate 

Resilience 

Multi-

criteria 

design space 

(benefit 

thresholds) 

Prioritize sites 

meeting benefit & 

feasibility 

thresholds; allocate 

funding & 

implementation 

milestones 

Rapid site selection 

with clear 

construction/monitorin

g milestones 

[26

] 

 

Case Studies 

Case Study 1: As a QbD-like design space, Boon and Stettina illustrated the ability to stream longitudinal 

backlog data to inform Agile transformation. To define a design space boundary, the backlog was studied by 

examining the measures of sustainable performance projects by looking at the measures of sprint 

https://www.ijlrp.com/


 

International Journal of Leading Research Publication (IJLRP) 

E-ISSN: 2582-8010   ●   Website: www.ijlrp.com   ●   Email: editor@ijlrp.com 

 

IJLRP24051767 Volume 5, Issue 5, May 2024 8 

 

throughput, risk throughput, and velocity. This has now been classified as containing portfolios that are 

constituted of high value projects that can be staffed up first and milestones placed at the backlog with the 

steady backlog [1]. 

Case Study 2: King and Kovaichelvan used a Stage-Gate model to make quality improvements in 

engineering education programs. The stages were control strategies in which the boundaries of the design 

space could depict satisfactory project criteria. QbD thinking allowed stages-gate-ready priority of activities 

in the curriculum and by extension, allowed a relatively sensible allocation of faculty resources and 

matching milestones to student projects [2]. 

Case Study 3: In the article by Limaye and Jaguste Risk-Based Monitoring in clinical trials, the monitoring 

thresholds were projected onto control measures. Under this QbD approach, sites and trials were selected 

according to whether they were within the specified space of acceptable risk given the design. This allowed 

the regulatory resources, and auditors, to focus on trials in milestone critical location and limited 

unnecessary monitoring and optimized the effectiveness of trials [3]. 

Case Study 4: The important point that Annosi, Marchegiani, and Vicentini expressed is that knowledge 

translation served as a control system in the context of project portfolio decision-making. The portfolio gave 

priority to innovative ideas in terms of decision metrics tied to QbD. It included steering resources to more 

viable projects in the design space, and redefining project milestones on assessed knowledge contributions 

[6]. 

Case Study 5: Killen, Geraldi, and Kock investigated portfolio management visualization tools, which 

served as a QbD mechanism, by specifying visual control policies and regions in design space that were 

feasible. These visualizations allowed decision makers to prioritize projects much more efficiently by 

investing in projects that had a defined design space. Dashboards would be used to monitor knowledge and 

progress and all portfolios would be tracked [8]. 

Case Study 6: Canonico and colleagues demonstrated the benefits of Lean production projects in the 

automotive industry that utilized visualization of process parameter to establish a design space. 

Incorporating the QbD outputs, the firms would focus on the production development processes aligned 

with the companies lean control strategies, with minimum costly deviations. This has made it easier to track 

milestones and boost the production of new auto versions [14]. 

Case Study 7: The work of Schenck and colleagues on hot melt extrusion brought to light the use of QbD by 

pharmaceutical manufacturers to define process design spaces in terms of temperature, screw speed, and 

feed rate. Prioritization of portfolios was made possible by putting the emphasis on development work in 

formulations that fall within current design space constraints. It reduced the amount of waste of resources 

and allowed achieving the scale-up objectives with more accuracy [10]. 

Case Study 8: An aerospace example presented by Bertoni, Hallstedt and Dasari, used machine learning to 

create a design space of regions with sustainability and value. The projects which scored high across the two 

axes of portfolio prioritization acquired resources if the implementation of sustainable innovations was 

realized. Milestones were modified to follow sustainability deliverables as well as technical deliverables 

[12]. 

Case Study 9: A deep reinforcement learning control policy on financial portfolio management was 

proposed by Gao et al., with the control policy acting as a QbD design space. The given strategy led to the 

prioritization of assets according to their correspondence to the strategy in question, which directly affects 

the allocation of funds and park landmarks. This improved financial performance, real time decision making 

[20]. 

Case Study 10: Cooper and Sommer transferred the principles of QbD to Agile-based new product portfolio 

management. Iterations were packaged as micro-design spaces with control strategies defining the 

boundaries of sprinting. Increased resources and faster milestone were deployed on projects whose 

minimum viable product has been tested. It enhanced better time-to-market and even structural development 

routes [16]. 
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Case Study 11: Tradespace analysis was used by Holmes and others in the context of digital innovation 

projects, with the utility model specifying a design space of viable options. The portfolios have been ranked 

by prioritizing the projects based on utility with resource trade-offs. This guaranteed the high utility projects 

met milestone funding and slots [17]. 

Case Study 12: Brasil and Eggers have proposed principles of product and innovation portfolio 

management, in which risk tolerances were modeled as control strategies, and were used effectively as a 

QbD design space. In accordance with stages of risk review, projects were assigned according to how well 

they fitted risk levels and milestones. This scheme enabled the portfolio outcome to be stronger [22]. 

Case Study 13: Brandão and colleagues performed a dynamic brand portfolio audit, in which brand fit 

measures are considered as a design space. Product extensions and campaigns were given priority if they 

worked within this space and were aligned to brand architecture strategy. That included the apportionment 

of promotional funds and the enhanced coordination of the action phases of a launch [21]. 

Case Study 14: The selection of project portfolios was followed back by Flechas Chaparro and others. 

Radical and incremental innovations were compared to feasibility design spaces. This QbD lens was meant 

to help organizations prioritize projects and resource and milestones schedules to allocate the outcomes of 

selection methods to reduce risks of radical innovation adoption [25]. 

Case Study 15: Sreenivasa Rao Sola S reviewed the IT risk management in Oracle AMS. As control 

strategies, change management and risk thresholds were integrated into a QbD-based design space. It was 

placed in portfolio to prioritize, in the first stage, those projects which were resourced that could 

accommodate risk tolerances even when the milestone sensitive ERP go-lives were only moderately 

affected [9]. 

Case Study 16: An article on Oracle ERP Product Data Hub by Sola noted data governance as a control 

measure. In this case, the results of QbD were data quality rules in data design space. Portfolio priority 

based on data-cleansing activities which had the greatest downstream effect. Portfolio sequencing was 

accelerated through alignment to governance [13]. 

Case Study 17: Venkatesh and others designed a low-temperature AFM stage in which equipment 

performance spaces defined design space. QbD results were used to focus R&D on what could be produced 

with existing equipment. Whenever possible, the milestones which were to be purchased were orchestrated 

at varying times to minimize delays and also maximize the allocation of portfolios [11]. 

Case Study 18: As control measures in his theses on emotion-conscious UX and tangible interaction, Zaheer 

introduced user sentiment thresholds and interface parameters. The portfolios prioritization based on 

emotional adaptive features was done by considering UX measures as a design space. Investment was 

poured into initiatives that showed a high level of sentimentality and release milestones were likewise 

graded in [7], [19]. 

 

 
 

Fig 1: QbD Cycle [2] 
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Fig 2: QbD Cycle [5] 

 

 
Fig 3: Prioritization Matrix [6] 

 

VI.CONCLUSION 

The data-driven approach to decision-making in a more complex project environment, portfolio 

prioritization is combined with program level Quality by Design (QbD). The capacity of organizations to 

convert knowledge and the control strategies of the design space to actions can make it possible to allocate 

more resources according to the milestones of projects and guarantee effectiveness, not to mention the 

creation of strategic value. The longitudinal data on QbD output lifts the profile of project output, makes it 

possible to track risks and prioritize different initiatives rationally. We could also add, that the visualizations 

and hi-tech analytics that allow not only to decompose the trade-offs, but to optimize the portfolio choice 

and explore the innovation potential without breaking the law of compliance and quality at the same time 

can be deemed as the supplements to the decision-making process as well. Also, the application of QbD 

delivery as an element of portfolio management will align organizational goals with their practical 

application, improve the agility, reduce uncertainty and promote the prioritization of engineering and 

product development projects based on knowledge. Finally, there is program level QbD, which offers a 

collaborative model, knowledge of the technology is systematically linked with knowledge of strategic 
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portfolio management, resources used efficiently, projects risks avoided, and high-value results provided 

frequently. 
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