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ABSTRACT

Aim/Purpose This study investigates how technology-driven nudging can enhance decision-
making quality and consistency in the U.S. criminal justice system, addressing
declining public trust.

Background In today’s digital age, Information Technology (IT) plays a crucial role in im-
proving decision-making in the criminal justice system, especially in the
United States. Despite the technological adoption and advancements in the
domain, trust in decision-making within the system is decreasing.

Methodology The study employs qualitative research through focus groups and grounded

theory analysis, as it is an exploratory study. Participants were chosen using a

mix of convenience and purposive sampling in multidisciplinary domains such
as criminal justice, human-computer interaction, artificial intelligence, law, and
behavioral psychology. The participants were experts with more than ten years
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Leveraging Technology-Driven Nudging

of experience in their respective domains. Further, grounded theory approach
was utilized for data analysis.

Contribution The study presented a conceptual framework derived from the insights of the
focus group data that addresses fundamental factors which influence the im-
plementation, adoption, and evaluation of the efficacy of technological inter-
ventions in the U.S. criminal justice system, by focusing on intervention, out-
comes, and contextual factors in a practical and more realistic approach.

Findings The study identified benefits of using technology driven nudges to support
decision-making in the criminal justice system while identifying considera-
tions for implementing technology-driven nudging interventions. In addition,
the study found six contextual factors which affect interventions and out-
comes, including voter influence, public perception, environment and re-
sources, decision-making scenarios, and decision-makers’ attitudes. Further,
the study proposed a conceptual(theoretical) framework that can be utilized
by practitioners and researchers to design, implement and evaluate the tech-
nological interventions in criminal justice decision making.

Recommendations  Practitioners can use the study’s conceptual framework as a guide to design,
for Practitioners implement, and evaluate nudging interventions tailored to the criminal justice
context.

Recommendations Researchers can build on the proposed theoretical framework, to initiate re-

for Researchers search experiments and refining it through empirical testing and expanding it
to accommodate a wider range of scenarios within criminal justice and be-
yond.

Impact on Society  The findings support the development of guidelines or regulations for the
ethical and effective application of digital tools in decision-making within the
criminal justice system. Additionally, this study can contribute to rebuilding
trust in the criminal justice system by employing technology-driven nudging
methods that enhance transparency and accountability.

Future Research Future research should empirically validate the nudging framework by as-
sessing long-term societal impacts and explore applications in other domains.

Keywords technology-driven nudging; grounded theory; decision-making; information
technology, criminal justice; qualitative research

INTRODUCTION

Trust is crucial for law-abiding behavior and a productive legal system (T. Tyler, 2001). In the United
States, public trust in criminal justice is essential for effective law enforcement and reducing crime
(Bradford & Jackson, 2009). Beyond the United States, trust for public institutions including justice
system has been a prominent research area all over the world in many regions such as Europe
(Hough et al., 2013), Africa (Boateng & Adjotlolo, 2019), Asia (Wu, 2014), Australia (Flynn &
Freiberg, 2018), South America (Singer et al., 2019). Sherman (2002) points out that trust and confi-
dence in the criminal justice system are necessary to maintain legitimacy and fairness (Sherman,

2002).

The professionalization and mechanization in the criminal justice system have eroded public trust,
particularly along racial lines due to a disconnect from people’s expectations (Rappaport, 2020). For
instance, Berk et al. (2021) found that the use of actuarial risk assessments in the criminal justice sys-
tem has come under intense scrutiny recently.



Jayathilake, Asadi, Akinremi, Appiah, Ibitoye, Said

Criminal justice professionals often face complex choices under time pressure and with limited infor-
mation, which can lead to suboptimal outcomes (Dhami & Ayton, 2001; Guthrie et al., 2007). Fur-
ther public confidence in the system has been declining due to concerns about decision-making qual-
ity and consistency (Mazerolle et al., 2013; T. R. Tyler & Huo, 2002). Hence, building trust is crucial
for promoting fairness and ensuring the justice system’s perceived legitimacy (Gjoka & Xhuvani,

2023).

Both developed and developing countries with different cultural backgrounds actively engage in
criminal justice reforms which are efforts to enhance the legal and justice system to be more respon-
sive to the needs of a growing society (Hamid et al., 2024). Previous literature discusses the role of
technology in criminal justice reforms and the need for human legal systems (Hamid et al., 2024).
However, the potential of behavioral insights and their integration with technology-driven interven-
tions in the context of decision-making environments explicitly in the criminal justice landscape re-
mains largely unexplored (Bornstein et al., 2022). In addition, nudging, a behavioral economic con-
cept that defines a choice-based environment to guide effective decision-making for favorable indi-
vidual and social behaviors, offers a promising approach to improve decision-making within the sys-
tem (Benartzi et al., 2017; Thaler & Sunstein, 2009).

Despite existing advancements targeting developing technological solutions for specific parts of the
criminal justice system, there is a shortage of research aimed at understanding the fundamental fac-
tors that influence the implementation, adoption, and evaluation of the efficacy of technological in-
terventions combined with behavioral interventions toward the creation of a fairer and humane crim-
inal justice system. As nudging is a popular behavioral economic concept for guiding people in deci-
sion-making while preserving human autonomy, this study aims to investigate how the concept of
technology-driven nudging can be leveraged to improve decision quality and consistency, thereby en-
hancing outcomes for all involved parties and restoring trust in the system. To explore this phenome-
non, the study was based on the research question, “How can technology-driven nudging interven-
tions in the criminal justice system facilitate effective decision-making?”

BACKGROUND

To better understand how technology-driven nudging can improve decision-making in criminal jus-
tice, we first review key challenges in decision-making in the criminal justice context, the role of be-
havioral insights, and the use of technology in criminal justice contexts.

GLOBAL PERSPECTIVES OF TRUST IN THE CRIMINAL JUSTICE SYSTEM

Trust is a cornerstone of the legitimacy and effectiveness of any criminal justice system. Over recent
decades, public confidence in various aspects of the system has been declining in many jurisdictions
(T. R. Tyler & Huo, 2002). For example, some studies (Hough et al., 2013) surveyed trust in the po-
lice across Europe and found that trust in police fairness is a crucial dimension in shaping people’s
sense of police legitimacy.

Worthy’s (2010) research highlights how a lack of transparency fosters skepticism, and Surette’s
(2014) analysis emphasizes the media’s role in shaping public perception of the justice system. When
citizens lack confidence in the justice system, they are less likely to cooperate with law enforcement,
report crimes, or participate in legal processes as witnesses or jurors (T. R. Tyler, 2005, 2011). This
can create a cycle of reduced effectiveness and further erosion of public trust.

DECISION-MAKING CHALLENGES IN THE CRIMINAL JUSTICE SYSTEM

Further, trust in criminal justice decision-making is affected by the way these decisions are made.
Criminal justice professionals, like all humans, can be influenced by cognitive biases that impact their
judgment (Tversky & Kahneman, 1974). These biases include: confirmation bias, which is the ten-
dency to seek out information that confirms pre-existing beliefs (Nickerson, 1998); anchoring effects,
the tendency to rely too heavily on the first piece of information encountered when making decisions
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(Tversky & Kahneman, 1974); and implicit racial or ethnic biases, which are unconscious attitudes or
stereotypes that can affect decision-making (Greenwald & Krieger, 2000).

In the criminal justice system, decisions are often made quickly with incomplete information (Dhami
& Ayton, 2001), leading to reliance on heuristics or “gut feelings”(Sah et al., 2015). In contrast, some
decisions require processing vast amounts of complex information, which can overwhelm human
cognitive capacities (Bornstein et al., 2022; Danziger et al., 2011). Additionally, the emotional stress
of the work can impact decision-making (Chamberlain & Miller, 2009). These cognitive limitations
challenge decision-making and contribute to skepticism of the trustworthiness and fairness of deci-
sion-making outcomes, especially in criminal justice systems.

BEHAVIORAL ECONOMIC INSIGHTS AND NUDGE THEORY

Behavioral economic principles provide an empirically informed perspective to understand how peo-
ple make decisions based on choice environments and identify the interventions to guide the deci-
sion-making behaviors with favorable societal outcomes (Matjasko et al., 2016; Thaler & Sunstein,
2009). Bounded rationality in behavioral economics describes how real-world decision-makers face
constraints in their information, cognitive capacity, and time (Simon, 1990) and guides researchers to
better align interventions to mitigate the adverse effects of human rationality by nudging. Nudging
aims to guide behavior in line with goals and values, making desired behavior more accessible or ap-
pealing without limiting freedom of choice to guide the decision-making behaviors with favorable
societal outcomes (Erdeniz et al., 2023; Matjasko et al., 2016; Thaler & Sunstein, 2009). These behav-
ioral economic theories have contributed to various domains, such as public health (Matjasko et al.,
2016) and public administration (Battaglio et al., 2019).

The judicial system, including the criminal justice domain, is integrated with public cooperation, and
these reforms are in place to improve and enhance the judiciaries, courts, and their processes (Hamid
et al., 2024). However, it is necessary to understand how these reforms can be implemented and
adopted in different legal and cultural contexts (Hamid et al., 2024) by understanding nudging as a
behavioral intervention that assists in decision-making. Choice architecture, default options, social
norms, and feedback are key aspects of the nudge theory. (Johnson et al., 2012) define choice archi-
tecture as the way in which choices are presented and its influence on decision-making. Default op-
tions, as defined by (Jachimowicz et al., 2019), are preset choices that people tend to stick with, influ-
encing behavior. According to Cialdini et al. (1990), social norms refer to how people are influenced
by others’ behavior. The feedback aspect is defined by Cappa et al. (2020) as the value of providing
timely feedback on decisions to help improve future decision-making. Nudges have been successfully
applied in public health, finance, and environmental policy (Benartzi et al., 2017; Thaler & Benartzi,
2004), but their potential in the criminal justice system remains largely unexplored.

USE OF TECHNOLOGY IN CRIMINAL JUSTICE DECISTON MAKING

Advancements in technology, particularly in artificial intelligence and data analytics, have opened new
possibilities for supporting and augmenting human decision-making (Duan et al., 2019). These tech-
nologies can process vast amounts of data, identify patterns, and provide insights that might not be
immediately apparent to decision-makers (Hyatt & Berk, 2015; Yeung, 2017). Artificial intelligence
(Al) can assist in making better decisions using technology-driven nudges, offering insights and re-
ducing negative influences through cognitive technologies (Mele et al., 2021).

The use of Al has grown rapidly and is now a constant presence in our lives. Many believe Al tools
will eliminate biases and mental shortcuts in human judgment (Garrett & Rudin, 2023; Zavrsnik,
2020). However, these Al-assisted tools are underutilized, raising serious questions regarding human
rights (Berk et al., 2009; Gans-Combe, 2022). For instance, many countries such as, the United
States, Germany, the Netherlands, and the United Kingdom, have adopted predictive policing inte-
grated with modern technology in different levels while acknowledging that many challenges are
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associated with mixed feelings of the effectiveness of technology in meeting objectives (Mugari &
Obioha, 2021).

The use of black box Al or non-interpretable Al in the criminal justice system poses risks to public
safety and human rights (Garrett & Rudin, 2023). It hinders transparency, impartiality, and fairness,
leading to potential discrimination (Travaini et al., 2022). There are concerns about the accuracy of
Al systems used in risk assessments (Garrett & Rudin, 2023).

Several researchers are exploring the potential of explainable Al systems in criminal justice decision-
making (Chaudhary, 2024). These systems aim to enhance transparency, trust, and collaboration by
providing actionable nudges (de Bruijn et al., 2022). It is important to investigate the design and im-
pact factors driving decision-making with technological interventions and promote discourse on the
topic.

ETHICAL AND SOCIAL IMPLICATIONS OF ARTIFICIAL INTELLIGENCE (Al)

Al is a technology that is increasingly used in societies and economies around the globe amidst the
debate around the adherence of Al to ethical standards (Daly et al., 2020). It argues that algorithms,
which are often seen as neutral, can reinforce inequalities in society due to biased data, driving the
discourse on ensuring ethical standards in algorithmic decision-making that benefit society (O’Neil,
2017). For instance the dataset used to train the risk and need assessment tool designed to predict
recidivism in the COMPAS program (Correctional Offender Management Profiling for Alternative
Sanctions), developed by Northpointe (now Equivalent) in 1998 has been largely criticized due to the
existence of bias data and COMPAS has faced significant criticism due to racial discrimination in its
decision making (Van Woerkom et al., 2024).

The complexities of fairness and bias in training data that build these AI models in justice applica-
tions argue the acceptance of Al model outputs in line with trust and other ethical considerations
(Barocas & Selbst, 2016). Some studies argue that fairness, accountability, and transparency are con-
cerns about existing algorithmic modes of decision-making in criminal justice when combined with
machine learning and big data (Chiao, 2019). Further, Zavrsnik (2021) argues the socio-political con-
text of algorithmic justice, which emphasizes the fact that big data and algorithms change the
knowledge production in criminal justice elements such as crimes. Moreover, some studies have
found that fairness in criminal risk prediction tasks raises unfairness concerns by most of the stake-
holders against the tools used in the domain (Grgic-Hlaca et al., 2018).

Thus, it is evident that ethical considerations need to be evaluated in the technological interventions
that hope to nudge decision-making behaviors in the criminal justice context.

METHODOLOGY

To explore the understanding of the technology-driven nudging in augmenting decision-making in
criminal justice, the study prioritizes gathering expert opinions via focus groups over other methods,
such as one-on-one interviews or surveys due to group dynamics in focus group interviews can lead
to deeper and richer data through social interaction with in-depth discussion (Then et al., 2014).

Further, focus groups, as a qualitative research method, facilitate gathering broad explanations from
participants on a specific topic by providing experts with a platform to openly discuss and leads to
spontaneous discussion (Kazancoglu et al., 2020; Suyatno et al., 2023). One of the unique aspects of
a focus group s its capacity to generate data through group interaction synergy (Green et al., 2003).

Participants were selected based on their relevance to the topic, social characteristics, and comfort
level during discussions (Richardson & Rabiee, 2001). This approach aims for ‘applicability’, selecting
subjects for their knowledge of the study area. The three main types of focus group studies are tradi-
tional face-to-face, synchronous online, and asynchronous online (Stewart & Shamdasani, 2017). This
study offered both face-to-face and synchronous online options for participants’ convenience.
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PARTICIPANTS

Participants were chosen using a mix of convenience and purposive sampling to ensure diverse rep-
resentation and capture a wide range of perspectives, enriching discussions and gaining deeper insight
from focus groups (Palinkas et al., 2015).

INCLUSION CRITERIA

The study aimed to explore the use of Al-powered nudges to support decision-making in the crimi-
nal justice system. Experts in criminal justice, human-computer interaction, artificial intelligence, law,
and behavioral psychology were recruited for the study. Participants were selected based on their ex-
pertise and a minimum of ten years of experience in their respective fields. Table 1 outlines the de-
mographics of the study participants.

Table 1. Participants’ demographic information

Participant# |Area of Expertise Position Years of experience

A Criminal Justice Professor 10+ years

B Law Professor Emerita 10+ years

C Human-Computer Interaction/ Associate Professor 10+ years
Psychology

D Artificial Intelligence/Policing/ Practitioner 10+ years

Crime analysis

DATA COLLECTION PROCEDURE

Data was collected through a focus group study at the author’s institution in May 2024. Six experts
were invited, but only four attended, with one joining online. The discussion, led by the authors,
lasted two hours and was recorded with participant consent. The study was approved by the Institu-
tional Review Board. The moderator introduced the research objectives and outlined the agenda,
consisting of three sessions detailed in Table 2.

After the session, the recorded transcript was shared with participants for validation. They reviewed
and made any necessary changes before the finalized transcript was used for data analysis.

Table 2. Organization of the sessions

Session # Discussed Questions

Session 1- Criminal Justice, Law & |S1Q1: At what point of decision-making in the system could
Behavioral Psychology be more receptive to the use of behavioral nudges?

S1Q2: What nudging strategies could enhance compliance
with Criminal Law?

S1Q3: Are there ethical concerns regarding the use of behav-
ioral nudges in criminal justice, especially when dealing with
vulnerable populations?

Session 2- Advanced Technologies |S2Q1: How can artificial intelligence (Al) and machine learn-
ing contribute to smarter decision-making within the criminal
justice system?

S2Q)2: Are there potential biases or unintended consequences
associated with using technology-driven nudges?
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Session # Discussed Questions

Session 3- Brainstorming & Con- | S3Q1: What innovative nudging interventions could improve
clusion decision-making at different points in criminal justice?

S3Q2: Can collaborative efforts between criminal justice pro-
fessionals, researchers, and technology experts lead to more
effective nudging strategies?

DATA ANALYSIS

Qualitative research, especially focus-group interviews, yield substantial amounts of valuable data
(Rabiee, 2004). The study used a qualitative data analysis approach, specifically an inductive approach
due to its data-driven nature. Multiple approaches were employed for analyzing the finalized tran-
script, as illustrated in Table 3.

Table 3. Stages of data analysis

Stage # Theory used

1. Coding the responses (i.e., open coding, |Constant comparison analysis which was ini-
axial coding, selective coding) tially used in the grounded theory research
(Corbin & Strauss, 1990)

2. Assessing degree of consensus in focus | Micro-interlocutor Analysis (Onwuegbuzie et al.,
group 2009)

The analysis was performed by using MAXQIDA24 software tool. The transcript was first coded us-
ing open coding, integrating in-vivo and descriptive codes into sub-themes. A selective coding pro-
cess was then utilized based on the focus group study sessions (Corbin & Strauss, 1990). Thematic
analysis finalized the study’s findings. To assess participant agreement, the study used micro-interloc-
utor analysis as outlined by Onwuegbuzie et al (Onwuegbuzie et al., 2009). Codes were reviewed by
all authors to finalize themes for organizing the study findings.

RESULTS

A word cloud of initial transcript was generated using MAXQDA software, as shown in Figure 1.
The word cloud was created after removing stop words. It visually highlights prominent words such
as “decision,” “nudge,” “system,” “information,” and “people” from the transcript. A word cloud
visually represents text information for quick comprehension, conveying data without overwhelming.

2 <

While reviewing Table 4, authors performed a micro-interlocutor analysis for each question. We no-
ticed that, apart from S1Q3 and S2Q2, all participants offered detailed perspectives and opinions
based on their experiences and demonstrated enthusiasm.

In Table 4, “A” indicates participant agreement and “SE” indicates significant statements suggesting
agreement. There were no signs of disagreement. Figure 2 displays the code cloud with 65 open or
descriptive codes used for labeling the transcript. These were grouped into sub-themes during axial
coding.
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Figure 1. Word cloud based on the transcript

Table 4. Matrix for assessing degree of consensus in focus group

Question # A-Participant  |B-Participant |[C-Participant |D-Participant

S1Q1 SE SE SE SE
S1Q2 SE SE SE SE
S1Q3 SE SE A SE
$2Q1 SE SE SE SE
$2Q2 SE A A SE
$3Q1 SE SE SE SE
$3Q2 SE SE SE SE

A = Indicated agreement (i.e., verbal or nonverbal)

SE = Provided significant statement or example suggesting agreement
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Figure 2. Code cloud

The figure in the Appendix displays the distribution of quotes in the transcript based on descriptive
codes, with crime prevention being the most prominent. During the expert focus group discussion,
participants shared insights on nudging interventions related to use cases, ethical aspects, challenges,
and technology outlined in Table 2. A predominant theme was the emphasis on crime prevention”
over crime detection. The analysis resulted in 15 themes, grouped into “benefits of using nudging for
decision-making in the criminal justice system,” “considerations for implementing technology-driven
nudging,” and “contextual factors.” In the following subsections, themes are presented and sup-
ported by relevant quotations.

BENEFITS OF USING NUDGES TO SUPPORT DECISION-MAKING

The focus group data analysis identified key benefits of using nudges in the criminal justice system,
such as improving decision quality, managing cognitive biases, enhancing procedural efficiency, pro-
moting fairness and equity, and driving systemic improvements. Participants emphasized the impact
of using nudges to support decisions before a crime occurs. The analysis aims to reduce crime and
enhance outcomes. Figure 3 depicts the open codes composition within the five sub-themes.

QUALITY OF DECISIONS

The participants stressed the importance of making high-quality decisions by considering the broader
context and multiple perspectives and ensuring alignment with societal goals. They also emphasized
the need to create connections across differences during decision-making to enhance decision quality.

“B: I think if you could help prosecutors be aware of the big picture, consequences of the decisions
that they’re making, that could be a pretty big deal. If you could help them to see how charging pat-
terns are playing out in the big picture.”

“D: And if we can identify where those decisions are sort of a skew from what we would want.”

“B: I think what we really should be about is meaningful prevention, meaningfully addressing what’s
required versus what people think is necessary in response to harm. We swing back and forth occa-
sionally. You know, we hear nice words about rehabilitation, but never very serious.”
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Management of
Coghnitive biases

Quality of Decisions Emotional and heuristic bias in

decision making

Aware of the big picture Misinterpretation of Law by police
Rethinking harm and prevention Distractions for Correctional Officers
Creating connection across differences Risk of inaction for bias

Identify skew decisions Uncertainty of rational decisions

Ethical issues from labeling people

Balancing disparity

Technology-Enabled Communication
Staffing police and allocation in neighborhood
Front-line police decision making

Fairness and Equity
Client
Communication

- in courts
Procedural efficiency

Fostering Community Engagement
and Collaborative Partnerships
Inclusive Thinking and Strategic
messaging

Marketing campaign

Framing policies

Behavior Modification in Corrections
Community policing towards problem
solving

Reintegration after prison

Pro social decision

Systemic improvements

Figure 3. Benefits of using nudges to support decision-making in the criminal justice system

MANAGEMENT OF COGNITIVE BIASES

Participants discussed ethical concerns regarding the use of behavioral nudges in criminal justice and
highlighted how nudging could help manage cognitive biases in decision-making. They also empha-
sized various cognitive biases impacting the criminal justice system, including emotional and heuristic
bias, distractions, and misinterpretation of the law. They also talked about the risk of inaction on bias
and the ethical implications of categorizing individuals based on human bias.

“C: I see, like the ethical concern, the bias being a problem.”

“A: From the officer side of things, so there’s a lot of distraction, probably the most distraction in
the system, exists there. Because officers are given all they have to abide by and uphold the law, but
they have a lot of room for interpretation.”

“D: I think is important to focus on here is risk of inaction, right. Like if you have all of these tools
and you don’t use them, then there’s also the potential for, you know, increasing bias in that way
t00.”

“D: I think we do know that people make rational decisions most of the time that might not be ra-
tional to us, but they’re rational to the person making the decision whatever elements are going on in
their lives and what not.”

“C: ethical concerns that if you believe in like labeling theory that if I label you as a problem, even if
you don’t know that it was a problem like I’ve created some kind of a bias.”

PROCEDURAL EFFICIENCY

Participants highlighted the potential of nudging to improve the efficiency of decision-making in the
criminal justice system. They emphasized the importance of efficient processes and discussed using
technology to enhance communication. Additionally, they highlichted the strategic use of nudging as

10
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a technical intervention to allocate police resources and empower officers to make informed deci-
sions, all aiming to enhance procedural efficiency within the system.

“B: So, pretty consistently, they were calling for including the use of technologies to enhance com-
munication and connection”

“A: There’s a whole lot of systemic decisions there. Things about staffing the police officer, so if you
put police in this neighborhood and there’s some others.”

“B: In terms of courts and clients, you know communication and training around client communica-
tion is a huge problem and typically it has more to do with the lack of resources and a lack of time.”

FAIRNESS AND EQUITY

Participants noted that technology driven nudging interventions ensure fairness and equity which is
crucial for effective crime prevention, including addressing disparities and ensuring equitable treat-
ment for all individuals involved in the criminal justice system.

“D: On the one hand, you want to put resources where they’re needed, and on the other hand, you
have a problem with communication and really explaining why you’re doing that. And are you trying
to essentially address the disparity by creating more disparity or creating another disparity and some-
times you may have to do that, and sometimes you have to like figure out what’s the best way to
communicate that is.”

“B: And there ate intense racial and class disparities,”

SYSTEMIC IMPROVEMENTS

Participants emphasized using technology-driven nudging for systemic changes to support crime pre-
vention efforts and improve decision-making in the criminal justice system. They discussed enhanc-
ing community engagement, building strong relationships between the community and law enforce-
ment, and promoting inclusive approaches through clear communication strategies.

“B: it relates to that idea of building connection and working in partnership as opposed to imposing
oneself on the community from the outside.”

“B: But really what we have are a set of interlocking, interrelated criminal legal systems that really are
driven largely by policies, right. And therefore by voters.”

“B: what does work in terms of messaging around these issues and creating connection across differ-
ence so that people can begin to see that that’s not an Other, but could be my kid or whatever,
right?”

The participants emphasized the importance of framing policies that encourage proactive crime pre-
vention behavior to promote systemic improvements. Additionally, they talked about moditying cor-
rectional programs to implement initiatives aimed at altering offender behavior through effective de-
cision-making such as marketing campaigns.

“A: Or proactively, not even maybe just policing, but like some like marketing, you know, to avoid
bad behaviors. So there’s the marketing campaign”

Further, the participants discussed the prevailing opportunities that require effective decision-making.
They discussed community policing problem-solving, which shift towards a problem-solving ap-
proach to community policing, Supporting the reintegration of former prisoners into society, im-
proving how courts interact with individuals to ensure clear understanding and compliance.

“A: But also, simple things like opening a banking account and finding your way to the Employment
Office or finding your way to your PI or parole officer’s office some things that we take for granted.
But those are often some of those eatly first steps that people often, and then they all are not able to
get back on the right.

11
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“A: We're going to nudge all of society to make you know better, you know, more pro social deci-
sions.”

CONSIDERATIONS FOR IMPLEMENTING TECHNOLOGY-DRIVEN NUDGING
INTERVENTIONS
During the selective coding process, the considerations for implementing technology-driven nudging

interventions wete analyzed. The codes wete organized in four sub-themes as shown in Figure 4 and
explained in the next subsections.

Level of Technology
Integration

Advanced analytical techniques
Machine assisted knowledge
Democratization and provision

Crime detection and prediction
Integrating Generative Al

Research design for addressing change
Usable integration

Figure 4. Considerations for implementing technology-driven nudging interventions

LEVEL OF TECHNOLOGY INTEGRATION

The participants discussed how artificial intelligence (Al) and machine learning could improve deci-
sion-making in the criminal justice system, including integrating generative Al, advanced analytical
techniques, machine-assisted knowledge, democratization and provision, crime detection and predic-
tion, and research design for incorporating technology into practice.
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“D: you know a big project with lots of different data from lots of different systems and you can
make some charts and graphs and maybe even do something like automated analysis where we’re,
you know, finding patterns and trends and hotspots”

“B: I think about that as the democratization of knowledge, right. And I think that machines can help
with this, right?”

INFORMATION VISUALIZATION AND DELIVERY

The participants emphasized that information visualization and delivery are considerations when de-
signing innovative nudging interventions. They highlighted the importance of effectively communi-
cating data, making decisions, and influencing behavior to innovative nudging interventions could
improve decision-making at different points in criminal justice

“A: communicate the risks of different decisions to defendants in well, more transparent fashion so
If we had data that we could do this with, you could say like kind of the Netflix recognition,”

“A: So, community, the court system, to those who have to engage with it, is a very big black box,
and so we are trying to get people information.”

Further, participants discussed how information is presented, visualized, and communicated effec-
tively, considering factors like transparency, context, user experience, and the use of nudges

“A:if 'm going to try and nudge someone, the best thing I can do is make it easy for them to choose
the thing I want them to do. So, and there’s a lot of different ways.”

“C: ’'m thinking about like watch nudges. I’'m thinking about mobile phone nudges and like,”

“D: sometimes you may have to do that, and sometimes you have to like figure out what’s the best
way to communicate that is.”

“C: Talked about professional, you know, being the right nudge at the right time to avoid, you know
problematic outcomes like to have somebody like you hope that the behavior is going to be to lead
to avoiding the problem behavior,”

ETHICAL AND PROCEDURAL SAFEGUARDS

Participants stressed the importance of ethical guidelines and procedures to ensure responsible use of
nudging techniques. They discussed unintended consequences, ethical considerations, defendant pre-

paredness, and nudging liability.

“D: you're going to nudge the police to sort of react faster and potentially save lives and stuff, but
you’re also disproportionately targeting one part of your community versus another.”

“A: It’s not been done everywhere, but just better information to for defendants about what it is ex-
pected of them, you know in court.”

“A: Shot spotter, which we mentioned earlier to the extent we won’t consider that in this nudge cate-
gory has that amount of liability and that might be a case study to think about. The body on cameras
we considered. You know, big nudge and there’s a lot of different things that would affect and
there’s been certainly some legal implications there.”

DATA MANAGEMENT

The participants discussed the potential unintended consequences associated with data management
in implementing technology-driven nudges. They raised concerns about data management challenges,
heterogeneous data sources, big data integration, information management and exchange, open data-

based nudging, and augmented data-based products.

“A: Actually, the challenge it would be we don’t want to have that data”
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“D: unstructured data like policies and laws and various, you know resources from community web-
sites and all that stuff and actually, you know, pipe it into the into the workday of a practitioner and
make them have access to these things in a way that’s not sort of intrusive into the actual workflow is
challenging.”

“D: if you could leverage all of those different data sources and then, you know, give people the op-
portunity to augment into some sort of system as a like MVP for the broader idea”

“B: hat kind of change may be amenable then to use some big data, right? And to reflect on big data
and to partnered analysis and use of big data”

“D:I see a lot of, like open data from police departments and not as much as I would like I think
there should be a lot more open data”

“B: I see as kind of a massive information system, right, information provision, information ex-
change, information sharing,”

CONTEXTUAL FACTORS

Based on participant responses, it was found that contextual factors could influence decision-making
in the criminal justice system and technology-driven nudging interventions. Consideration of these
factors is crucial for successful implementation and achieving desired outcomes (Suitner & Kirisch,
2024). Six contextual factors were identified, including voter influence, public perception, environ-
ment and resources, decision-making scenatios, and decision-makers’ attitudes (Figure 5). The factors
could impact the sustainability of technology-driven nudging initiatives for effective decision-making
in the criminal justice domain.

Voter Influence Public Perception Environment
. . . . keholder En men
Re-framing voter attitudes Community and police 2;‘2 grgx?n?ity gagement
interaction

nudging voters and legislators . Unsafe environment upbrigings
Perceptions on safety

Neighbourhood impact

Availability of Decision-making Decision maker's
resources scenario Attitude
Machine assisted knowledge Vendor Influence in Resistant to change
Correctional Decisions
democratization and provision Information need of
Complexity of Decision- decision makers

Making in courts

Figure 5. Contextual factors

The experts emphasized that changing voter attitudes on criminal justice policies and policing could
foster a sustainable change in system and help reduce crime.

“A: how do we influence the society of voters to impact? What is normal verses what is not?”

Further, some experts brought attention to the public perception of police interaction and improving
police and community interaction in a positive way is essential for effective decision-making.
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“B: So something that encourages the police to get out and actually interact with their community
members.”

An intriguing proposition has been put forth, suggesting that the term “criminal justice system”
should be reconsidered in favor of “criminal legal system.” This proposal stems from the skepticism
expressed by legal experts regarding the attainment of justice within the existing framework. While
there are participants who have not refuted this assertion, there is a prevailing consensus and support
for this perspective.

“B: I don’t call it a criminal justice system. I call criminal legal systems, OK? I think what we really
should be about is meaningful prevention, meaningfully addressing what’s required versus what peo-
ple think is necessary in response to harm.”

The participant from the legal domain(B) raised the issue of changing the mindsets of voters and leg-
islators who define what constitutes a crime before delving into the inner workings of the criminal
justice system.

DISCUSSION

Following the analysis of the focus group data, a conceptual framework was developed to explore the
utilization of technology-driven nudging in criminal justice decision-making. The study used concep-
tual framework analysis to provide a framework for the focus group discussion (Ramarapu et al.,
1999). Figure 6 outlines the potential of technology-driven nudging and provides a roadmap for pilot
implementation. Three key themes, “benefits of using nudges to support decision-making,” “consid-
erations for implementing technology-driven nudging interventions,” and “contextual factors,” were
identified and used to develop the framework.

protey Public Environment
Influence Perception
| \ 4
Political climate Existing legal
and policy fi ks Community
attitudes and
regulations
Level of Quality of
Technology Decisi
Integration of
Cognitive
Data biases
Management | | /
~
Technology- . Fairness and
driver) Efef:i‘:ilt‘)’: makin = Eduity
Nudging 9
Information 1
Visualization | S A
and Delivery ystemic
improvements
Ethical and
Procedural
Procedural e
safeguards efficiency

Decision-making
scenario

Availability of
resources

Decision maker's
Attitude

Figure 6. Conceptual framework of focus group opinion on the use of tech-driven nudges to
support criminal justice decision-making
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TECHNOLOGY-DRIVEN NUDGINGAS A CENTRAL INTERVENTION

At the core of the framework is the concept of technology-driven nudging, which represents a prom-
ising approach to improving decision-making in the criminal justice system. As Thaler and Sunstein
(2009) argue, nudges can influence behavior in predictable ways without restricting choice. In the
context of criminal justice, this could involve using technology to present information or options in
ways that encourage more fair, consistent, and effective decisions.

The framework highlights several crucial dimensions of technology-driven nudging. One key dimen-
sion “Data Management”, relies on high-quality, relevant data to facilitate effective nudging. In crimi-
nal justice, this could involve integrating data from vatious soutces to provide a more comprehensive
picture for decision-makers. Integrating data-driven approaches can provide valuable insights into the
impact of nudging interventions on decision-making processes, allowing for informed and evidence-
based policy implementation. Further, the level of technology integration was the degree to which
technology is integrated into existing processes will significantly impact its effectiveness.

Johnson et al. (2012) emphasize the importance of choice architecture, which in this context could
involve designing interfaces that highlight key information or present options in ways that mitigate
cognitive biases. Hence “Information Visualization and Delivery” desctibes how information is pre-
sented can significantly influence decision-making in the framework. Ethical and Procedural Safe-
guards: As the use of black box Al or non-interpretable Al systems in the criminal justice system
poses risks to public safety and fundamental human and constitutional rights (Garrett & Rudin,
2023), implementing robust ethical guidelines and procedural safeguards is crucial to maintain trans-
parency and accountability, indicating “Ethical and Procedural Safeguards.”

It is recommended that researchers or practitioners consider these dimensions when trying to design
tech-based nudge interventions to facilitate effective decision-making in the criminal legal system.

The framework posits several positive outcomes from the successful implementation of technology-
driven nudging. By providing relevant information and mitigating cognitive biases, nudges can im-
prove the overall quality of decisions (Greenwald & Krieger, 2006; Nickerson, 1998), suggesting that
nudging interventions can enhance. These findings align with prior research on implicit bias in deci-
sion-making (Greenwald & Krieger, 2000), suggesting that technology-driven nudging could mitigate
such biases. According to Greenwald and Krieger (2000), technology can help identify and mitigate
cognitive biases in decision-making. Therefore, it is evident that a better outcome of managing cogni-
tive biases would result if the nudging can be implemented in a precise way applying the technologi-
cal considerations as mentioned in the framework. Further, fairness and equity can be achieved by
standardizing decision processes and reducing human bias by promoting technology-driven nudges
with more equitable outcomes. Moreover, automation and streamlined information delivery can in-
crease the efficiency of decision-making processes, addressing issues of case backlog and resource
constraints by promoting better decision-making outcomes of procedural efficiency. Over time, data
gathered from technology-driven interventions can inform broader systemic improvements in the
criminal justice system, suggesting that systemic improvements would result in better decision-mak-
ing aid with technology-driven nudging interventions tailored to specific requirements of decision-
makers. Itis recommended that researchers or practitioners consider these decision-making out-
comes and prioritize each outcome when designing tech-based nudge interventions.

The framework identifies five moderating contextual factors such as political climate and policy-
maker attitude, existing legal frameworks regulations, community, decision-making scenario, and
availability of resources. They shape the implementation and effectiveness of technology-driven
nudging. The success of technological interventions depends heavily on political support and the atti-
tudes of key decision-makers. As trust in the criminal justice and legal system is crucial (T. R. Tyler &
Huo, 2002), policymakers must be convinced of the value and legitimacy of these interventions.
Hence, political climate and policymaker attitudes are considered as contextual factors which could
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act as a moderating variable in the process of implementing technology driven nudging in the deci-
sion-making.

Further, the existing legal frameworks and regulations contextual factor is a moderating factor in the
framework since the implementation of technology-driven nudges must operate within existing legal
constraints.

As Surette (2014) suggests, media portrayals of crime and the justice system play a crucial role in
shaping public perception, potentially leading to misunderstandings about crime rates and the effi-
ciency of the criminal justice system. It is more important to focus on community-related contextual
factors, such as public perception and environment, when designing technological interventions for
social decision making. Further, this would bring public confidence in the justice system as T. R.
Tyler (2005) noted that confidence would enable the public to actively engage with law enforcement,
report crimes, or participate in legal processes as witnesses or jurors by enabling criminal justice pro-
fessionals to make quality decisions. Additionally, the decision-making scenario is considered a mod-
erating factor in the framework, as it represents the specific context in which decisions are made (e.g.,
bail hearings, sentencing). The decision-making scenario will influence the design and implementa-
tion of nudges as different scenarios may require tailored approaches (Dhami & Ayton, 2001).

As demonstrated in the conceptual framework, the successful implementation of technology-driven
nudges depends on adequate resources, including funding, technical infrastructure, and trained pet-
sonnel.

Based on the data collected from the focus group, it was identified that the decision maker’s attitude
could be considered a mediating factor as it could directly affect the viability of using the nudging in-
tervention for the decision-making process. This underscores the importance of addressing individual
attitudes and biases in any intervention strategy. As Tversky and Kahneman (1974) mentioned, judg-
ments and biases make humans make varied decisions, and they directly affect the adoption of tech-
nology-mediated interventions for enhancing the decision-making in the criminal justice processes by
the people. Hence, it underscores the importance of addressing individual attitudes and biases in any
intervention strategy.

It is recommended that researchers or practitioners consider these dimensions when trying to design
tech-based nudge interventions to facilitate effective decision-making in the criminal legal system.

CONCLUSION

Many studies in different domains have developed conceptual frameworks based on applying behav-
ioral economic insights. The study by Alemanno and Spina (2014) highlighted the importance of con-
ceptual frameworks that put behavioral insights into practice in administrative law. They further
mention that the conceptual frameworks incorporating behavioral insights into policymaking are es-
sential in regulating government agencies. In addition, there are conceptual frameworks developed
based on nudging such as supporting the preventive and corrective measures to decrease workplace
sexual harassment (Bouzzine et al., 2024) and nudging judges towards using pretrial risk assessment
instruments for reducing challenges in decision-making (DeMichele et al., 2021). However, there is
no study related to incorporating nudging in designing technological interventions for addressing is-
sues related to decision-making in criminal justice professionals with technology. Hence the main
contribution of the study was the development of a conceptual framework that guides the research-
ers, practitioners, and policymakers on how to effectively design and implement technology-driven
nudging interventions for criminal justice decision-making by focusing on the nuanced, contextual
factors that were integrated into the framework. The proposed conceptual framework provides a
comprehensive view of the factors influencing the implementation and effectiveness of technology-
driven nudging in criminal justice decision-making. It highlights the potential for such interventions
to improve the quality, fairness, and efficiency of decisions while also acknowledging the complex
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interplay of contextual factors and potential challenges that contribute to the trustworthiness of the
interventions. In addition, the dimensions in the framework could be used to identify which area of
the intervention should be improved to guide effective and informed decision-making that ultimately
preserves the trustworthiness of the decision outcomes while mitigating the decision-making chal-
lenges in criminal justice applications.

LIMITATIONS

Due to the use of convenience sampling and its limitations to enhance the reliability of the study’s
findings, experts with over 10 years of experience in the relevant field were selected. Thus, the sen-
iority of the participants helped alleviate the challenges associated with data collection. However, it
lacks the perspectives of practitioners, affected communities, or end-users of criminal justice systems
who are non-experts. Further, the study is only limited to the United States, and generalizing the
findings to other countries and different legal contexts will require more research. The small sample
size may not reflect the rigor of the findings and can affect the internal validity of the study.

Focus groups used for collecting data can be unreliable because due to varying interactions and influ-
ences among participants. To improve reliability, a standard discussion guide was employed during
the focus group sessions. However, to mitigate the impact of power dynamics among participants,
further research needs to figure out how to avoid that issue in the discussions.

To minimize bias from researchers and increase internal validity, the data collected was shared with
the participants for their feedback before any further analysis. After gathering input, the research
team worked together to discuss and confirm the themes and codes identified from the data.

FUTURE WORKAND RECOMMENDATIONS

The proposed conceptual framework has not been tested in a pilot study before moving it to the test-
ing in a real-world setting. Hence, the practical application of the proposed conceptual framework
should be validated through further empirical studies.

Future research should test specific nudging interventions in criminal justice and conduct longitudi-
nal research to assess system-wide impacts and public trust in the long term by incorporating non-
expert perspectives in the domain. Ethical considerations, including transparency, accountability, and
the potential for technological interventions to exacerbate disparities, should be a priority.

To gain valuable insights and perspectives, arranging multiple focus group sessions with diverse prac-
titioners in the criminal justice system would provide diverse viewpoints and input, allowing for a
more comprehensive understanding of the issues and improve data saturation. Further to address the
threats to external validation, future research can incorporate experts from different countries and
legal systems to provide a global perspective beyond the United States to test the proposed frame-
work in different legal systems around the world. This will enhance the external validity of the study
by attempting to reach cross cultural generalization.

Participants were concerned that nudging interventions should consider users’ familiarity for better
effectiveness. When designing these nudges, it is important to find a suitable means of communica-
tion or interaction with the user. Hence, usability research in human-computer interaction (HCI) can
be utilized to explore the design of nudges with technology, particularly with Al technologies in fu-
ture studies and evaluate the efficacy of the interventions in real-world case studies.

There are also other opportunities to explore the contextual factors in the proposed framework. For
instance, it is more important to understand how people communicate on social media in today’s dig-
ital era and how it impacts their attitudes and influences societal goals in decision-making, particularly
with regards to shaping voting decisions. Online social networks offer users unique opportunities to
interact with a wide variety of viewpoints (Sikder et al., 2020).
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Based on the study findings, Table 5 presents use cases and potential scenarios for future research
within the criminal justice sector.

Table 5. Technology-driven nudging use cases in the ctiminal justice system

Law Enforcement Courts Cortrections Civic Engagement

Contextual influence ~  Enhancing defendant | Reintegration after Reframing voter atti-

design for police to in- | preparedness for trials  prison tudes via tech-based

terpret law accurately nudging interventions
Enhancing client com- | Strategic messaging Framing policies
munication

Understanding the im-
pact of digital nudging
in social media on polar-
ization and violence

Furthermore, the integration of generative Al and nudging for decision-making, along with aug-
mented databases, could help align tech-based interventions. The proposed framework offers re-
search opportunities for understanding civic engagement, such as analyzing the nudge effect of social
media platforms on polarization and the impact of violence on defining crime.

Further, researchers can utilize this proposed framework as a guide or toolbox to evaluate both nega-
tive and positive effects or outcomes on decision-making with the technology-based nudging inter-
vention. Since there is a negative perception that using Al will eliminate user autonomy and replace
humans in decision-making tasks, Further, this proposed framework can be utilized as a roadmap to
design and validate technological interventions in the domain of algorithmic decision-making (ADM)
research, where researchers combine technology and human rationale to augment decision-making
processes to assist various domains including business, healthcare, criminal justice, etc. (Steyvers &
Kumar, 2023; Wang et al., 2023). ADM research seeks ways to augment or enhance human skills
without replacing humans while retaining human autonomy, which is a critical debate in the main-
stream (Jarrahi, 2018).

Further, the use of mixed methods research, which can be utilized to integrate the nuances of quanti-
tative and qualitative research strengths in testing this frame, will be another future work in the realm
of augmenting and nudging decision-makers with technology in the domain of criminal justice and
other disciplines. According to the proposed framework, the attitude of the decision-maker is a key
contextual factor affecting both the intervention and the outcomes. It presents a possible area of re-
search to qualitatively investigate the perceptions of people through interviews and focus groups
while quantifying the findings with surveys and randomized control trials (RCT). In addition, the tri-
angulation can be applied to cross-check the findings of this study and evaluate the efficacy of the
proposed framework.

Moreover, future research to measure and evaluate the ethical aspect of the proposed conceptual
framework using ethical frameworks for Al that exist in the world, such as the EU Al Act or the U.S.
NIST AI Risk Management Framework, is a promising area of focus to measure the credibility of the
proposed framework as Al is in the mainstream as a technology. The practitioners can build and test
the Al tools in pilot studies and eventually deploy them in real-world settings by focusing on the ethi-
cal dimensions in the proposed framework. In addition, policymakers must establish guidelines for
ethical Al use in criminal justice decision-making.

19




Leveraging Technology-Driven Nudging

Finally, this study highlights the potential of technology-driven nudges in improving ctiminal justice
decision-making with expert opinions in the United States by demonstrating a framework that maps
external influences, contextual factors, and internal mechanisms to enhance the trust in the criminal
justice system. This will provide a robust foundation for empirical validation in criminal justice and
even various decision-making areas. Interdisciplinary collaboration will be essential to refine and gen-
eralize this model to ensure technology catalyzes equitable outcomes such as trust in complex aug-
mented decision-making environments in the modern world.
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APPENDIX - DISTRIBUTION OF CODE SEGMENTS
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Research design for addressing change
Aware of the big picture
Open data based nudging

Crime prevention

Data managment challenges
Framing policies
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Resistant to change

Perceptions on safety
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Community and police interaction
Nudge delivery
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Enhancing Defendant

Prosecutorial Career Progression and Cultural Change
Identify skew decisions
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Misinterpretation of Law by police
Integrating Generative Al

nudging voters and legislators
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Uncertainity of rational decisions
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Contextual influence design
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