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This position paper examines how interactive visualization can democratize financial planning amid significant socio-economic shifts. 
Aging populations, inflation, and changing labor markets increase pressure on social systems and therefore shift financial responsibility 
to individuals. This has emphasized both the complexity and the importance of financial products. We identify three interrelated 
challenges: reducing cognitive complexity through visual abstraction and the promotion of financial literacy, enhancing accessibility 
through interactive representations tailored to diverse learning styles, and facilitating collaborative engagement through shared 
visualization spaces. Moving beyond traditional approaches focused solely on comprehension, we argue for addressing emotional 
factors such as self-efficacy, subjective complexity, and anxiety that influence financial decision-making. This research direction 
contributes to making financial technologies more inclusive, particularly for marginalized populations, by bridging knowledge gaps 
and enabling more effective financial planning.

Additional Key Words and Phrases: Fintech, Financial Literacy, Poverty, Information visualization, Interaction Design

ACM Reference Format:
Kay Schröder. 2025. Visualizing Financial Futures: Enhancing Accessibility and Engagement Through Interactive Collaboration. In 
W3: Future of Money and HCI, CHI 2025 April 27, 2025, Yokohama, Japan. 5 pages.

1 Introduction

This position paper examines how interactive visualization of financial data can address growing challenges in fi-
nancial planning amid significant socio-economic changes. An aging society, rising inflation [2], and evolving labor 
markets throughout the EU [9] have increased pressure on social systems while shifting financial responsibility more 
to individuals [12]. Simultaneously, the rapid emergence of fintech [10, 19] has exponentially expanded investment 
opportunities, leading to a paradoxical situation: more choices, but also more responsibility for financial outcomes. In 
this environment, a critical issue becomes apparent:

The established connection between financial literacy and financial resilience demonstrates that the accessibility 
and comprehensibility of financial products are increasingly important [8, 17]. As both products and decision-making 
become more complex, many people face significant barriers to effective financial planning, particularly those from 
marginalized or vulnerable populations.
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2 Framework and related work

We propose that interactive visualization offers a promising approach to democratizing financial planning by addressing
three interconnected challenges:

2.1 Reducing Complexity Through Visual Abstraction

Interactive visualization of financial information has received increasing attention in recent years; visualization
was utilized to promote understanding of financial data through abstract representation of (interactive) graphs
[4, 16, 22, 26, 27, 29], or in some cases utilizing metaphorical representations to explain underlying concepts [18, 24].
Research has focused on supporting understanding related to financial literacy and improving decision-making processes
for both experts and the general public.

Visualization of quantitative information can improve accuracy and response time by reducing cognitive load [7]
and facilitating contextual understanding [23], thereby increasing awareness and promoting financial literacy. However,
understanding is only one aspect, unless one assumes the existence of homo economicus [32]. This normative model
from behavioral economics has been increasingly questioned, as research demonstrates that non-cognitive factors such
as culture or emotions [28], the inherent use of heuristics and influence of biases [30], and framing effects [31] influence
rational action. Consequently, facilitating effective financial decisions requires consideration of both cognitive and
non-cognitive effects, e.g.:

• Visual representation can enhance comprehension through improved information processing, though
effectiveness varies depending on complexity, user expertise, and specific visual formats.[7, 11]

• Visual representation can trigger and / or amplify biases, which must be considered appropriately during
the development and evaluation of visualization approaches, as they influence the way financial information
will be assessed[3, 6, 7].

• Information visualization methods can influence emotional responses and attitudes such as anxiety or
fear [21] or risk attitude [7] which affect both understanding[20] and action [5].

• Interactive visualization can impact self-efficacy [15, 16], which can increase the willingness to adopt
fintech services [14]. As perceived competence can influences both action intentions as well as subjective
assessment of skills, financial decisions require a good balance between self-confidence, motivation, and
understanding. These factors must be considered when developing interactive visualization methods, as both
visualization and interactivity can have an effect on calibration [7, 29].

Given these complex cognitive and emotional dynamics, it is essential to carefully design and evaluate financial
visualization tools that promote both understanding and appropriate confidence levels. This is particularly relevant
in contexts that involve vulnerable population groups, low financial literacy, or new application areas. When poorly
implemented, visualization approaches may inadvertently create misalignment between perceived and actual compe-
tence, potentially leading to suboptimal financial choices. Therefore, we need to better understand how these effects are
caused and can be potentially mitigated or used so that more options do not lead to increased risks, allowing financially
sound interaction.
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2.2 Enhancing Accessibility Through Interactive Representations

Recent research has investigated various forms of interaction with financial data, particularly in regard to improved ac-
cessibility in regard to understanding and financial literacy [16, 22, 23, 25, 27, 29]. The impact of interaction on developing
financial competence, contextual understanding, and individual financial decisions requires critical examination:

Individual financial planning typically involves evaluating dynamic future scenarios where financial decisions align
with life choices (e.g. borrowing more money, working more or less, starting a family). Interaction allows users to
simulate and compare different scenarios, thus improving accessibility, engagement, and comprehension [16, 22, 23, 29].
However, the quality and implications of financial planning depend not only on understanding fundamental financial
concepts, personal motivation, and self-efficacy but critically on realistic assessment of potential consequences. Notably,
the combination of visualization and interaction can influence investment willingness [1, 29].

Tang et al. [29] observed that visualization and interaction can increase subjective confidence independently with
potential negative effects on calibration, whereby the combination of visualization and interaction improved calibration
and therefore led to an increased decision accuracy.

To promote the impact of competence on behavior, e.g., to support the financial resilience of individuals, it appears
beneficial to integrate interaction directly into decision-making situations. Interactive and emotional feedback mecha-
nisms meaningfully integrated into purchasing decision processes not only develop better financial awareness, but also
stimulate individual behavioral adaptation [13].

The underlying assumption that interactivity can improve understanding, decision quality, and behavior is dependent
on various user-specific factors such as domain knowledge, experience, digital literacy, and individual preferences for
financial information processing. Against this background, interactive visualizations that consider different learning
styles and abilities can significantly improve accessibility for diverse user groups. Additionally, it appears reasonable
to measure the effects of stimuli and interaction both in their interrelationship and on an individual basis in order to
better understand the underlying mechanisms.

2.3 Collaborative Engagement Through Shared Visualization Spaces

Most approaches focus on individual interaction, whereas collaborative approaches—such as those involving different
knowledge levels e.g. in an advisory or educational contexts—appear particularly valuable for financial planning
and/or complex financial products and concepts. These situations often involve an asymmetry of knowledge, and to
develop meaningful systems in this context, the insights from points 2.1 and 2.2 must be effectively connected to ensure
accessibility as well as efficient communication and interaction. Shared visualization spaces can facilitate interpersonal
financial discussions and bridge knowledge gaps between experts and novices. They could integrate various types
of financial data, including income streams, investment portfolios, debt obligations, and spending patterns, enabling
cooperative financial planning processes within personalized contexts. Visualization and interaction methodologies
must be calibrated to align with the financial literacy and visual comprehension capabilities of individual stakeholders.
Although collaborative financial planning is unified by underlying financial concepts and foundational data structures,
it seems very likely that interaction requirements and complexity thresholds will demonstrate significant heterogeneity
across the different actors. Data visualizations should dynamically adjust complexity levels based on the individual
literacy level (e.g., using more metaphoric representation to support audiences with low literacy or showing simplified
growth curves for novices while providing detailed risk metrics for experts). A collaborative financial planning might
include a multi-user interface where financial advisors and individuals could simultaneously interact with the same
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dataset, such as retirement portfolio projections, simulating the impact of individual life choices like early retirement,
reducing working hours, a marriage or divorce to reflect the long-term financial effects of the individual decisions.
Another example could be a family budget planning tool in which household members can collaboratively view
spending patterns across different categories, each member able to propose and visualize the impact of different
spending adjustments on the overall household budget. Feedback mechanisms like visual tools to monitor budgets,
tactile or auditory feedback on spending in situations where expenditures are made, e.g., while shopping, can increase
awareness of spending patterns. Furthermore, the resulting social component can support financially sustainable
behavior as a shared environment integrates all household members and helps increase financial literacy, particularly
among children.

3 Conclusion

The increasing complexity of financial products and shifting socioeconomic landscapes necessitate new approaches
to financial planning and education. Interactive visualization presents a powerful tool to address these challenges by
reducing cognitive barriers, enhancing accessibility, and enabling collaborative decision-making. However, to maximize
its potential, we must move beyond mere comprehension to address emotional factors that influence financial decisions.
Future research should explore the interplay between visual representation, emotional responses, and financial behaviors,
particularly focusing on how interactive visualizations can empower marginalized populations. Additionally, developing
frameworks for collaborative financial planning through shared visualization spaces could help bridge knowledge
gaps and democratize access to financial literacy. By integrating insights from HCI, behavioral economics, and visual
analytics, we can create more inclusive and effective financial technologies that respond to the evolving needs of diverse
populations in uncertain economic times.

Acknowledgments

LLMs were utilized to optimize sections of this Work in terms of wording, grammar and flow.

References
[1] Oluwakemi (Kemi) Ajayi and James (Yibo) Zhang. 2022. The Joint Effects of Argument Quality and Interactivity on Nonprofessional Investors’

Perceptions of Disclosure Credibility and Investment Decisions. Journal of Information Systems 36, 3 (09 2022), 1–26. https://doi.org/10.2308/ISYS-
2021-024 arXiv:https://publications.aaahq.org/jis/article-pdf/36/3/1/86059/i1558-7959-36-3-1.pdf

[2] World Bank. 2025. Inflation consumer prices. https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?end=2023&locations=XC&start=2016
[3] Chengyee Janie Chang and Yan Luo. 2021. Data visualization and cognitive biases in audits. Managerial Auditing Journal 36, 1 (2021), 1–16.
[4] Md Kamrul Hasan Chy and Obed Nana Buadi. 2023. Role of Data Visualization in Finance. American Journal of Industrial and Business Management

13, 8 (2023), 841–856.
[5] Yuxin Cui, Kun Wei, Ying Luo, and Xieyi Li. 2021. Research on Information Visualization Design for Reducing Cognitive Anxiety during the

Epidemic. In Proceedings of 4th International Workshop on Education Reform and Social Sciences (ERSS 2021). 20–31.
[6] Evanthia Dimara, Steven Franconeri, Catherine Plaisant, Anastasia Bezerianos, and Pierre Dragicevic. 2020. A Task-Based Taxonomy of Cognitive

Biases for Information Visualization. IEEE Transactions on Visualization and Computer Graphics 26, 2 (2020), 1413–1432. https://doi.org/10.1109/
TVCG.2018.2872577

[7] Karin Eberhard. 2023. The effects of visualization on judgment and decision-making: a systematic literature review. Management Review Quarterly
73, 1 (2023), 167–214.

[8] Diba Erdem and Joachim Rojahn. 2022. The influence of financial literacy on financial resilience–New evidence from Europe during the COVID-19
crisis. Managerial Finance 48, 9/10 (2022), 1453–1471.

[9] Francis Green and Golo Henseke. 2021. Europe’s evolving graduate labour markets: supply, demand, underemployment and pay. Journal for Labour
Market Research 55, 1 (2021), 2.

[10] Boston Consulting Group. 2024. Financial Institutions Prudence, Profits, and Growth. https://www.bcg.com/publications/2024/global-fintech-
prudence-profits-and-growth

Manuscript submitted to ACM

https://doi.org/10.2308/ISYS-2021-024
https://doi.org/10.2308/ISYS-2021-024
https://arxiv.org/abs/https://publications.aaahq.org/jis/article-pdf/36/3/1/86059/i1558-7959-36-3-1.pdf
https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?end=2023&locations=XC&start=2016
https://doi.org/10.1109/TVCG.2018.2872577
https://doi.org/10.1109/TVCG.2018.2872577
https://www.bcg.com/publications/2024/global-fintech-prudence-profits-and-growth
https://www.bcg.com/publications/2024/global-fintech-prudence-profits-and-growth


Visualizing Financial Futures: Enhancing Accessibility and Engagement Through Interactive Collaboration 5

[11] Jeffrey Heer and Michael Bostock. 2010. Crowdsourcing graphical perception: using mechanical turk to assess visualization design. In Proceedings of
the SIGCHI Conference on Human Factors in Computing Systems (Atlanta, Georgia, USA) (CHI ’10). Association for Computing Machinery, New York,
NY, USA, 203–212. https://doi.org/10.1145/1753326.1753357

[12] Karl Hinrichs. 2021. Recent pension reforms in Europe: More challenges, new directions. An overview. Social policy & administration 55, 3 (2021),
409–422.

[13] Chujin Hu, Clarissa Chong, Yihan Kang, Yiran Li, and Yujie Chen. 2023. Financial Decision Buddy: A Decision-support Tool to Bridge the Gaps in
Financial Education. In Extended Abstracts of the 2023 CHI Conference on Human Factors in Computing Systems (Hamburg, Germany) (CHI EA ’23).
Association for Computing Machinery, New York, NY, USA, Article 582, 5 pages. https://doi.org/10.1145/3544549.3583835

[14] KM Anwarul Islam and Muhammad Saifuddin Khan. 2024. The role of financial literacy, digital literacy, and financial self-efficacy in FinTech
adoption. Investment Management & Financial Innovations 21, 2 (2024), 370.

[15] Zehavit Kohen, Meirav Amram, Miriam Dagan, and Tali Miranda. 2022. Self-efficacy and problem-solving skills in mathematics: the effect of
instruction-based dynamic versus static visualization. Interactive Learning Environments 30, 4 (2022), 759–778.

[16] Annamaria Lusardi, Anya Samek, Arie Kapteyn, Lewis Glinert, Angela Hung, and Aileen Heinberg. 2017. Visual tools and narratives: New ways to
improve financial literacy. Journal of Pension Economics & Finance 16, 3 (2017), 297–323.

[17] Angela C Lyons and Josephine Kass-Hanna. 2021. Financial inclusion, financial literacy and economically vulnerable populations in the Middle East
and North Africa. Emerging Markets Finance and Trade 57, 9 (2021), 2699–2738.

[18] Awais Malik and Bärbel Fürstenau. 2024. Representational visuals of abstract financial concepts: A means to foster financial literacy. Citizenship,
Social and Economics Education 23, 3 (2024), 144–164.

[19] McKinsey. 2023. Fintechs: A new paradigm of growth. https://www.mckinsey.com/industries/financial-services/our-insights/fintechs-a-new-
paradigm-of-growth

[20] Jeeyun Oh and Angel Hsing-Chi Hwang. 2021. Interactive data visualization enhances preventive intentions in COVID-19 news stories: The
mediating role of fear and the moderating role of political orientation. Journal of Broadcasting & Electronic Media 65, 4 (2021), 479–504.

[21] Lace Padilla, Helia Hosseinpour, Racquel Fygenson, Jennifer Howell, Rumi Chunara, and Enrico Bertini. 2022. Impact of COVID-19 forecast
visualizations on pandemic risk perceptions. Scientific reports 12, 1 (2022), 2014.

[22] Stephen Rudolph, Anya Savikhin, and David S. Ebert. 2009. FinVis: Applied visual analytics for personal financial planning. In 2009 IEEE Symposium
on Visual Analytics Science and Technology. 195–202. https://doi.org/10.1109/VAST.2009.5333920

[23] Kay Schröder, Wiebke Eberhardt, Poornima Belavadi, Batoul Ajdadilish, Nanette van Haften, Ed Overes, Taryn Brouns, and André Calero Valdez.
2023. Telling stories with data–A systematic review. arXiv preprint arXiv:2312.01164 (2023).

[24] Kay Schröder, Steffi Kohl, Frederique de Jongh, Marco Putzu, Martina Ziefle, and André Calero Valdez. 2022. Rethinking pension communication–the
role of metaphors in information visualization. In International Conference on Human-Computer Interaction. Springer, 416–429.

[25] Kay Schroeder, Batoul Ajdadilish, Alexander P Henkel, and André Calero Valdez. 2020. Evaluation of a financial portfolio visualization using
computer displays and mixed reality devices with domain experts. In Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems.
1–9.

[26] Kay Schroeder, Poornima Belavadi, Martina Ziefle, and André Calero Valdez. 2022. The pension story-Data-driven storytelling with pension data. In
International Conference on Human-Computer Interaction. Springer, 404–415.

[27] Kay Schroeder, Inka Eberhardt, Wiebke Eberhardt, and Alexander Henkel. 2023. Show me my future Data-driven storytelling and pension
communication. Netspar Design paper (2023).

[28] Herbert A Simon. 1955. A behavioral model of rational choice. The quarterly journal of economics (1955), 99–118.
[29] Fengchun Tang, Traci J Hess, Joseph S Valacich, and John T Sweeney. 2014. The effects of visualization and interactivity on calibration in financial

decision-making. Behavioral Research in Accounting 26, 1 (2014), 25–58.
[30] Amos Tversky and Daniel Kahneman. 1974. Judgment under Uncertainty: Heuristics and Biases: Biases in judgments reveal some heuristics of

thinking under uncertainty. science 185, 4157 (1974), 1124–1131.
[31] Amos Tversky and Daniel Kahneman. 1981. The framing of decisions and the psychology of choice. science 211, 4481 (1981), 453–458.
[32] Dante A Urbina and Alberto Ruiz-Villaverde. 2019. A critical review of homo economicus from five approaches. American Journal of Economics and

Sociology 78, 1 (2019), 63–93.

Manuscript submitted to ACM

https://doi.org/10.1145/1753326.1753357
https://doi.org/10.1145/3544549.3583835
https://www.mckinsey.com/industries/financial-services/our-insights/fintechs-a-new-paradigm-of-growth
https://www.mckinsey.com/industries/financial-services/our-insights/fintechs-a-new-paradigm-of-growth
https://doi.org/10.1109/VAST.2009.5333920

	Abstract
	1 Introduction
	2 Framework and related work
	2.1 Reducing Complexity Through Visual Abstraction
	2.2 Enhancing Accessibility Through Interactive Representations
	2.3 Collaborative Engagement Through Shared Visualization Spaces

	3 Conclusion
	Acknowledgments
	References



