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Abstract

The contemporary landscape of digital inclusion research increasingly demands methodologies that transcend 
mere access, focusing instead on the substantive empowerment of marginalized communities. Central to this 
paradigm shift is the concept of participant agency, which refers to the capacity of individuals to actively shape, 
direct, and benefit from the technological interventions designed for them. Ethical co-design protocols have 
emerged as a predominant framework for fostering such agency. However, the precise mechanisms through 
which these protocols translate into measurable participant empowerment remain underexplored. This paper 
addresses this critical gap by proposing a novel approach to predicting participant agency derived from ethical 
co-design protocols, utilizing comprehensive policy evaluation frameworks. By systematically analyzing the 
structural and procedural elements of these protocols, this study identifies key predictors of agency and evaluates 
their efficacy through the lens of policy assessment. The research leverages a synthesis of qualitative policy 
analysis  and predictive modeling to elucidate how specific ethical  mandates within co-design frameworks 
facilitate or hinder participant autonomy. The findings demonstrate that integrating policy evaluation into digital 
inclusion studies provides a robust, predictive lens for anticipating agency outcomes. This approach not only 
advances the theoretical  discourse on digital  equity but also offers actionable insights for researchers and 
policymakers to optimize co-design processes. Ultimately, this study underscores the necessity of rigorous, 
policy-informed evaluation mechanisms in ensuring that digital inclusion initiatives genuinely empower rather 
than inadvertently disenfranchise vulnerable populations.
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1. Introduction

1.1 The Imperative of Digital Inclusion

In the rapidly evolving digital era, the concept of digital inclusion has expanded far beyond the simplistic  
binary of technological access versus non-access. Modern scholarly discourse recognizes digital inclusion as a 
multifaceted socio-technical phenomenon that encompasses the quality of connectivity, the relevance of digital 
content,  and  the  digital  literacy  required  to  navigate  complex  online  environments.  As  societies  become 
increasingly  reliant  on  digital  infrastructures  for  essential  services,  civic  participation,  and  economic 
opportunity,  the  consequences  of  digital  exclusion  have  grown  exponentially  more  severe.  Marginalized 
populations, often situated at the intersection of various systemic inequalities, are particularly vulnerable to the 
disenfranchising effects of this digital divide. Consequently, research within this domain has shifted its focus 
toward creating equitable digital ecosystems that actively dismantle barriers to participation [1]. This shift 
necessitates methodologies that do not merely deploy technology to underserved communities but rather engage 
these communities as equal partners in the technological design process. Ethical co-design has thus been widely 
adopted as a standard practice in digital inclusion studies, operating on the premise that those most affected by 
a technological intervention should have a decisive voice in its conceptualization and implementation. However, 
the application of co-design is not inherently emancipatory; without rigorous ethical oversight and deliberate 
structural support, such processes risk replicating the very power imbalances they seek to disrupt [2]. Therefore, 
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understanding the intricate dynamics of participation within these frameworks is paramount for the advancement 
of genuine digital equity.

1.2 Defining Ethical Co-Design and Agency

Ethical co-design in the context of digital inclusion represents a methodological commitment to democratic 
participation, mutual learning, and the equitable distribution of decision-making power. Unlike traditional user-
centered design, which often treats participants merely as subjects of observation or sources of data, ethical co-
design positions them as co-researchers and co-creators. This approach requires the implementation of specific 
protocols designed to safeguard participant welfare, ensure informed consent in dynamic research environments, 
and facilitate authentic engagement [3]. Central to the success of ethical co-design is the cultivation of participant 
agency. In this context, agency is defined as the authentic capacity of participants to exert influence over the  
research process, articulate their needs and preferences, and effectuate meaningful changes in the technological 
outcomes. It encompasses both the perceived empowerment of the participants and their actual operational 
control within the co-design activities. Predicting the extent to which a given set of ethical protocols will  
successfully foster participant agency is a complex endeavor, fraught with methodological challenges. Protocols 
that appear robust on paper may fail to translate into tangible agency in practice due to unforeseen contextual  
variables, subtle coercive dynamics, or inadequate resource allocation. Therefore, there is a pressing need for 
analytical tools capable of bridging the gap between the theoretical intentions of ethical protocols and their 
practical efficacy in promoting participant agency [4].

1.3 Scope and Structure of the Study

This  paper  proposes  that  policy  evaluation  frameworks,  traditionally  utilized  to  assess  the  design, 
implementation,  and  outcomes  of  public  policies,  offer  a  powerful  and  underutilized  lens  for  predicting 
participant agency in co-design studies. By treating ethical co-design protocols as localized policies governing 
the research environment, we can apply the rigorous analytical techniques of policy evaluation to forecast their 
impact on participant empowerment. The primary objective of this study is to systematically demonstrate how 
policy evaluation methodologies can be adapted and operationalized to predict agency outcomes based on the 
structural characteristics of ethical protocols. To achieve this, the paper is organized into six main sections. 
Following this introduction, the second section provides a comprehensive review of the literature concerning 
digital inclusion, participant agency, and the intersection of policy evaluation with co-design methodologies. 
The third section outlines the methodological framework, detailing the study design and the specific evaluation 
metrics employed. The fourth section elaborates on the analytical approach, including the predictive modeling 
mechanisms and data synthesis techniques utilized to map protocol components to agency outcomes. The fifth 
section presents the empirical findings and discusses their implications for both theory and practice. Finally, the 
sixth section concludes the paper by summarizing the principal contributions and suggesting vital trajectories 
for future research in the pursuit of ethically grounded digital inclusion.

2. Literature Review and Background

2.1 Trajectories of Digital Inclusion Research

The historical trajectory of digital inclusion research reveals a gradual but significant conceptual evolution. 
Early studies predominantly framed the digital divide as an infrastructural problem, focusing on the unequal 
distribution of hardware and internet connectivity. This initial phase of research generated valuable data on 
penetration rates and demographic disparities but largely ignored the sociological dimensions of technology use. 
As the field matured, scholars began to emphasize the importance of digital skills, literacies, and the varying 
degrees of capital that individuals bring to their digital interactions [5]. This second level of the digital divide 
highlighted that access alone does not guarantee meaningful use or beneficial outcomes. More recently, a third 
level of the digital divide has been conceptualized, focusing on the tangible outcomes and systemic benefits 
derived  from  digital  engagement.  This  contemporary  perspective  underscores  that  digital  inclusion  is 
inextricably linked to broader issues of social justice, economic equality, and democratic participation. Within 
this advanced paradigm, the focus has shifted toward understanding how specific technological interventions 
can  be  tailored  to  the  unique  cultural  and  contextual  realities  of  marginalized  groups.  Consequently, 
methodologies that prioritize community engagement and participatory action research have gained prominence, 
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reflecting a growing consensus that sustainable digital inclusion requires the active involvement of the target  
populations in the design and implementation processes [6].

2.2 Frameworks of Participant Agency

Participant agency is  a  complex and multidimensional construct  that has been theorized across various 
disciplines, including sociology, psychology, and human-computer interaction. In the context of participatory 
research, agency is often conceptualized as the antithesis of passivity; it is the degree to which participants act 
as intentional agents of change rather than passive recipients of intervention. Scholars have proposed numerous 
frameworks to categorize and measure different levels of participant involvement, ranging from tokenism and 
consultation to full citizen control and delegated power [7]. In digital inclusion co-design, agency manifests  
through several critical indicators: the ability to define the problem space, the freedom to propose and critique 
solutions, the authority to make binding decisions, and the capacity to withdraw or alter participation without 
penalty. Fostering this level of agency requires the deliberate dismantling of traditional researcher-participant 
hierarchies, which is often attempted through the implementation of ethical protocols. However, the literature 
indicates  that  achieving  genuine  agency  is  frequently  hindered  by  structural  constraints,  epistemological 
differences, and implicit biases embedded within the research design. While ethical protocols are intended to 
mitigate these issues, their effectiveness is highly variable. Previous research has often evaluated participant 
agency retrospectively, relying on post-study reflections and qualitative feedback [8]. There is a distinct paucity 
of predictive models capable of anticipating agency outcomes based on the initial configuration of the co-design 
protocols, representing a significant methodological void that this study seeks to address.

2.3 The Role of Policy Evaluation in Co-Design

Policy evaluation is a systematic process for assessing the design, implementation, and results of public 
policies, programs, or interventions. It encompasses a broad range of methodologies, including cost-benefit 
analysis, theory-based evaluation, and randomized controlled trials, all aimed at determining the merit, worth, 
or value of a specific policy initiative. The application of policy evaluation frameworks to the micro-level 
environment of academic research protocols is a relatively novel concept [9]. However, the rationale for this  
approach is compelling. Ethical co-design protocols function precisely as localized policies: they establish rules, 
allocate resources, define roles and responsibilities, and articulate intended outcomes. By treating these protocols 
as policies, researchers can leverage established evaluation techniques to assess their internal logic, coherence, 
and potential efficacy. For instance, theory-based evaluation can be used to explicate the underlying assumptions 
connecting specific protocol mandates to the desired outcome of participant agency. If a protocol mandates 
regular feedback loops, a policy evaluation approach would interrogate the mechanism through which these 
loops are expected to enhance agency and identify the contextual conditions necessary for this mechanism to 
operate  successfully  [10].  Furthermore,  policy  evaluation  provides  a  structured  language  and  a  rigorous 
analytical  toolkit  for  identifying  structural  weaknesses,  potential  unintended  consequences,  and  areas  for 
iterative improvement within the co-design framework. By integrating policy evaluation into the planning phases 
of digital inclusion studies, researchers can move beyond intuitive or ad-hoc approaches to protocol design, 
enabling a more predictable and empirically grounded cultivation of participant agency.

3. Methodological Framework

3.1 Study Design and Protocol Selection

The methodological architecture of this study is grounded in a comparative analysis of multiple ethical co-
design protocols utilized in recent digital inclusion projects. To ensure a comprehensive and representative 
sample, protocols were selected from a diverse array of studies focusing on various marginalized populations, 
including  rural  communities,  elderly  populations,  and  socioeconomically  disadvantaged  urban  youth.  The 
selection criteria required that the protocols be explicitly documented, contain detailed guidelines for participant 
interaction, and have a stated objective of fostering participant empowerment or agency. A total of forty distinct 
protocols were identified and cataloged for analysis. The study employs a mixed-methods design, combining 
qualitative policy analysis with quantitative predictive modeling. In the first  phase, each selected protocol 
undergoes a rigorous qualitative deconstruction using a customized policy evaluation rubric. This rubric is 
designed to isolate the specific structural components of the protocols, such as consent mechanisms, grievance 
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procedures,  decision-making frameworks,  and resource allocation strategies [11].  Each component  is  then 
critically assessed to determine its theoretical capacity to influence participant agency. This qualitative analysis 
serves as the foundation for the subsequent quantitative phase, where the identified protocol components are 
transformed into measurable variables. By systematically categorizing and coding these variables, the study 
constructs a robust dataset capable of supporting advanced predictive modeling techniques.

3.2 Evaluation Metrics for Co-Design Protocols

To operationalize  the  qualitative  findings  into  a  predictive  model,  it  is  necessary  to  establish  precise 
evaluation metrics that quantify the characteristics of the ethical protocols and the corresponding indicators of 
participant  agency.  Drawing  upon  established  policy  evaluation  principles  and  participatory  research 
frameworks, this study develops a comprehensive matrix of evaluation metrics. The independent variables in 
this matrix represent the structural components of the protocols, evaluated on dimensions such as transparency, 
enforceability, and flexibility. For example, the transparency of a decision-making protocol is measured by the 
clarity and accessibility of the rules governing how participants' input is integrated into final design choices. The 
dependent variables represent the predicted dimensions of participant agency, encompassing cognitive agency 
(the  understanding  of  the  process),  relational  agency  (the  quality  of  interactions  with  researchers),  and 
operational agency (the actual influence over the project outcomes). These variables are quantified using a 
standardized scoring system, where independent experts assign values based on the rigorous assessment of each 
protocol document [12]. The relationship between these protocol components and agency indicators forms the 
core of the predictive analysis.

Table 1: Matrix of Ethical Protocol Components and Agency Indicators

Protocol Component Category Specific Evaluation Metric Predicted Agency Indicator

Consent Frameworks Frequency of Re-consent Cognitive Agency

Resource Allocation Participant Compensation Equity Relational Agency

Decision Structures Veto Power Provisions Operational Agency

Grievance Mechanisms Anonymity of Reporting Relational Agency

Information Sharing Data Transparency Protocols Cognitive Agency

The evaluation metrics detailed in the table above provide a structured mechanism for translating the complex 
language of ethical protocols into quantifiable data points. This systematic quantification is essential for the 
application of policy evaluation models, allowing for the rigorous testing of hypotheses regarding the predictors 
of participant agency. By isolating specific components such as veto power provisions or data transparency 
protocols, researchers can begin to isolate the exact mechanisms that drive empowerment in digital inclusion 
studies.

4. Analytical Approach

4.1 Predictive Modeling Mechanisms

The analytical core of this study involves the application of predictive modeling mechanisms to the dataset 
generated from the evaluation of the co-design protocols. The objective of these models is to ascertain the  
correlational and causal relationships between specific protocol configurations and the resulting dimensions of 
participant agency. Given the multifaceted nature of the data, which includes both categorical and continuous 
variables derived from policy evaluation scores, a multivariate regression approach is employed. This statistical 
technique is particularly suited for understanding how multiple independent variables (the protocol components) 
interact to influence a single dependent variable (the composite score of participant agency). The predictive 
model is constructed in several iterative stages. Initially, a baseline model is established using standard linear 
regression to identify the strongest individual predictors among the protocol components [13]. Subsequent 
iterations incorporate interaction terms to account for the synergistic effects of multiple protocol elements 
operating concurrently. For instance, the model evaluates whether the presence of robust grievance mechanisms 
enhances the positive impact of transparent decision structures on operational agency. Furthermore, to address 
the inherent complexities and non-linear relationships characteristic of social science data, advanced machine 
learning algorithms, such as random forest classifiers, are utilized to refine the predictive accuracy of the models. 
These algorithmic approaches allow for the identification of complex patterns and thresholds within the protocol 
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data that traditional statistical methods might overlook, thereby providing a more nuanced and highly accurate 
prediction of agency outcomes.

Figure 1: Comprehensive Schematic of Predictive Modeling for Participant Agency

4.2 Data Synthesization Techniques

The efficacy of the predictive modeling mechanisms is heavily reliant on the rigor and reliability of the data  
synthesization techniques employed. Because the initial data is derived from textual protocol documents, a 
robust process of qualitative-to-quantitative transformation is required. This process is governed by strict coding 
protocols to ensure inter-rater reliability and consistency across the dataset. Multiple independent analysts, 
trained in both policy evaluation and participatory research methodologies, review and score each protocol 
utilizing the established evaluation metrics [14]. Discrepancies in scoring are resolved through a structured 
consensus-building process, minimizing the impact of subjective bias on the final dataset. Once the scoring is 
complete, the data undergoes a process of normalization to ensure that variables measured on different scales 
are comparable within the predictive models. Additionally, techniques such as principal component analysis are 
employed to reduce the dimensionality of the dataset, identifying the underlying latent variables that capture the 
most significant variance in the protocol structures. This step is crucial for preventing model overfitting and 
ensuring that the predictive mechanisms are identifying genuine relationships rather than statistical noise. The 
synthesized  data  provides  a  comprehensive  and  highly  structured  representation  of  the  ethical  protocols, 
transforming them from static documents into dynamic variables capable of yielding profound insights into the 
mechanics of participant agency.

5. Results and Discussion

5.1 Empirical Findings

The application of the predictive modeling mechanisms to the synthesized dataset yielded several significant 
empirical findings regarding the relationship between ethical co-design protocols and participant agency. The 
primary output of the multivariate regression analysis indicates that structural provisions for operational control 
are  the  most  robust  predictors  of  overall  participant  agency.  Specifically,  protocols  that  explicitly  codify 
participant veto power and establish formal mechanisms for autonomous decision-making exhibit the strongest 
positive  correlation  with  high  scores  in  operational  agency.  Conversely,  protocols  that  rely  heavily  on 
consultative frameworks, where participant input is solicited but the ultimate decision-making authority remains 
exclusively with the researchers, consistently predicted lower levels of relational and operational agency [15]. 
Furthermore, the analysis revealed a critical interaction effect between transparency protocols and grievance 
mechanisms. High transparency in data handling and project trajectory only translated into enhanced cognitive 
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agency  when  coupled  with  secure,  anonymous  grievance  procedures.  In  the  absence  of  such  protective 
mechanisms, high transparency paradoxically predicted lower relational agency, suggesting that participants felt 
overwhelmed or exposed by the information without adequate structural safeguards. The machine learning 
models corroborated these findings, identifying distinct thresholds of resource allocation, specifically regarding 
equitable  compensation  and  time  flexibility,  below  which  the  prediction  of  participant  agency  dropped 
precipitously, regardless of the strength of other protocol components.

Table 2: Policy Evaluation Scores and Predicted Agency Outcomes

Protocol Typology Average Policy Evaluation Score Predicted Composite Agency Level

Consultative Design Moderate Low to Moderate

Delegated Authority High High

Structural Veto Very High Very High

Informational Only Low Minimal

Iterative Co-Creation High Moderate to High

The data presented in the table illustrates the direct correlation between the rigor of the policy evaluation 
scores assigned to the protocol typologies and the resulting prediction of the composite agency level. The most 
substantial gains in predicted agency are observed in typologies that formally delegate authority and provide 
structural  veto  power,  highlighting  the  limitations  of  purely  consultative  or  informational  approaches  in 
achieving genuine digital inclusion.

5.2 Policy Evaluation Implications

The empirical findings of this study have profound implications for the utilization of policy evaluation in 
digital inclusion research. The results demonstrate that treating ethical protocols as localized policies provides a 
highly effective framework for moving beyond the rhetorical commitments to participant empowerment toward 
measurable and predictable outcomes. By applying standard policy evaluation criteria, such as enforceability, 
coherence, and resource adequacy, researchers can proactively identify structural deficits within their co-design 
frameworks  before  the  commencement  of  the  research  [16].  This  predictive  capability  is  invaluable  for  
preventing the  unintentional  disenfranchisement  of  marginalized participants,  a  persistent  risk in  complex 
technological interventions. Furthermore, the findings suggest that ethical review boards and funding agencies 
could benefit significantly from incorporating policy evaluation methodologies into their assessment procedures 
for proposed digital inclusion projects. Rather than merely verifying the presence of standard consent forms, 
these bodies could utilize the predictive models developed in this study to evaluate the structural capacity of a 
proposed protocol to generate genuine participant agency. This shift would encourage researchers to design more 
rigorous, power-sharing frameworks, thereby elevating the overall methodological standards of the field. The 
integration of policy evaluation fundamentally transforms ethical protocols from static compliance documents 
into active, strategic instruments for cultivating digital equity.

5.3 Limitations

Despite the robust methodological framework and significant empirical findings, this study is subject to 
several limitations that must be acknowledged. First, the predictive models are based on the structural analysis 
of documented ethical protocols; they do not account for the interpersonal dynamics, localized cultural contexts, 
or emergent systemic barriers that may arise during the actual execution of a co-design project. The model 
predicts the structural capacity for agency, but the realization of that agency in practice remains subject to  
complex, unmapped variables. Second, the reliance on independent expert scoring for the policy evaluation 
matrix introduces an element of subjective interpretation, despite the rigorous coding protocols and consensus-
building mechanisms employed. The conceptualization of agency and the assessment of protocol strength are 
inherently influenced by the epistemological standpoints of the analysts. Finally, the sample of forty protocols,  
while  diverse,  may not  capture  the  full  spectrum of  methodological  innovations  occurring  in  the  rapidly 
expanding field of digital inclusion. The predictive models are therefore constrained by the parameters of the 
analyzed dataset and may require recalibration when applied to radically novel or highly specialized co-design 
frameworks. Acknowledging these limitations is essential for contextualizing the findings and for directing the 
methodological refinement of future predictive modeling efforts in participatory research.
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6. Conclusion

6.1 Summary of Contributions

This comprehensive academic paper has explored the critical intersection of ethical co-design protocols, 
participant agency, and policy evaluation within the domain of digital inclusion studies. By conceptualizing 
research protocols as localized policy frameworks, the study has introduced a novel methodological approach 
capable of predicting the extent to which these protocols will successfully foster participant empowerment. The 
rigorous application of qualitative policy analysis and quantitative predictive modeling has demonstrated that 
specific structural components, particularly those related to delegated authority, veto power, and the synergy 
between transparency and grievance mechanisms, are the most reliable predictors of high participant agency. 
The primary contribution of this research lies in its capacity to transform ethical protocols from retrospective 
compliance documents into proactive, predictive instruments for social justice. It provides researchers with an 
empirically grounded toolkit for evaluating and optimizing their co-design frameworks prior to deployment,  
thereby  significantly  reducing  the  risk  of  replicating  systemic  power  imbalances  within  digital  inclusion 
interventions. Furthermore, the study establishes a new interdisciplinary bridge between the analytical rigor of 
policy evaluation and the emancipatory goals of participatory design, offering a robust foundation for future 
theoretical and empirical advancements in the field [17].

6.2 Trajectories for Future Inquiry

The findings and limitations of this study delineate several vital trajectories for future inquiry. Subsequent 
research must prioritize the empirical validation of the predictive models developed here through extensive field 
testing.  This  involves  deploying  evaluated  protocols  in  active  digital  inclusion  projects  and  continuously 
measuring the actual, realized participant agency against the predicted outcomes. Such longitudinal, real-world 
validation is essential for refining the algorithms and enhancing the predictive accuracy of the models across 
diverse cultural and socio-economic contexts. Additionally, future studies should explore the integration of 
natural language processing and advanced artificial intelligence to automate the policy evaluation of protocol 
documents, thereby facilitating the rapid analysis of much larger datasets. There is also a pressing need to expand 
the conceptual parameters of the predictive models to include external environmental variables, such as existing 
community infrastructure and local political dynamics, which significantly influence the operationalization of 
agency.  Ultimately,  the  continued  development  of  predictive  policy  evaluation  methodologies  will  be 
instrumental  in  ensuring  that  the  future  of  digital  inclusion  research  is  characterized  by  an  unwavering, 
empirically verifiable commitment to the substantive empowerment of all participants.
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