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Abstract 
This systematic review explores the application and evolution of Human-Centered Design 

(HCD) approaches in product innovation across the telecommunications and public sectors. As 

both domains face rapid technological change and evolving user expectations, incorporating 

user centric methodologies has become pivotal to ensuring relevance, usability, and adoption of 

services. This review synthesizes findings from 52 peer-reviewed articles, government reports, 

and industry whitepapers published between 2013 and 2021. It examines how HCD principles 

such as empathy driven research, iterative prototyping, participatory design, and cross 

functional collaboration are integrated into the design and development of digital and physical 

products. The review reveals that in the telecommunications sector, HCD practices are 

predominantly applied in service personalization, mobile application design, and user interface 

improvements to enhance customer experience and retention. Conversely, in the public sector, 

HCD is increasingly used to co create citizen facing digital platforms, improve accessibility in 

e-governance systems, and foster trust and transparency through inclusive design. Despite 

sectoral differences, shared challenges include institutional resistance, limited user research 

capacity, and difficulty aligning HCD with existing organizational structures and performance 

metrics. Notably, successful cases demonstrate that embedding HCD within agile or lean 

frameworks, engaging end-users early and consistently, and fostering organizational buy-in are 

critical enablers of effective innovation. This review also identifies a growing trend of 

integrating HCD with emerging technologies, including artificial intelligence and IoT, to better 

anticipate user needs and deliver responsive solutions. However, gaps persist in evaluating long 

term impact, scalability, and ethical considerations in user data handling. This study contributes 

to the discourse on sustainable innovation by offering a conceptual model that aligns HCD with 

strategic innovation objectives in both sectors. It underscores the need for policy frameworks 

and institutional reforms that promote human centered innovation cultures. Future research 

should focus on longitudinal studies and comparative cross-sectoral evaluations to validate and 

refine HCD’s role in systemic transformation. 
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1. Introduction  

Human-Centered Design (HCD) has become increasingly vital in modern innovation, particularly in public services and 

telecommunications sectors. Central to HCD is the principle of empathy, which urges designers to prioritize user needs and 

behaviors throughout the innovation process (Göttgens & Oertelt‐Prigione, 2021; (Melles et al., 2020). Human-centered design 

is essential for successful technology adoption in telecom and public sector innovations, as it prioritizes user needs to enhance 

engagement, usability, and sustainable outcomes (Tasleem, 2021). 
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As digital transformation accelerates, especially in public 

service delivery and telecommunications, the call for 

solutions that genuinely address real user experiences has 

intensified, as failure to do so may result in low adoption, lack 

of trust, and inefficiencies (Holeman & Kane, 2019: Bazzano 

et al., 2017). Research indicates that when services fail to 

incorporate user feedback and experiences, they often do not 

meet the expectations or needs of users, further substantiating 

the importance of HCD methodologies (Altman et al., 2018; 

Melles et al., 2020). 

The telecommunications sector has notably shifted towards 

customer-centric solutions, with HCD playing a pivotal role 

in the development of mobile applications and services that 

meet diverse user needs. Telecommunications providers are 

now leveraging HCD to enhance user engagement and 

improve service delivery (Bazzano et al., 2017). In parallel, 

public institutions are increasingly adopting HCD to redesign 

digital governance and public-facing platforms, aiming for 

policies that are not just effective but equitable as well 

(Holeman & Kane, 2019: Craig & Zhao, 2021). Case studies 

highlight the implementation of HCD in various public 

services such as health and education, showcasing how this 

approach helps bridge gaps in accessibility, trust, and service 

delivery effectiveness (Altman et al., 2018; (Göttgens & 

Oertelt‐Prigione, 2021). 

This systematic review aims to investigate HCD's application 

in both the telecommunications and public sectors, 

addressing critical research questions regarding its 

operationalization and the barriers and enablers influencing 

its successful implementation. Notable patterns reveal that 

the principles of HCD are actively utilized to engage a broad 

range of stakeholders, ensuring that the design process is 

inclusive and iterative (Göttgens & Oertelt‐Prigione, 2021; 

(Melles et al., 2020). The review synthesizes existing 

literature, highlighting best practices that have emerged from 

HCD applications that can inform future design interventions 

(Melles et al., 2020; Holeman & Kane, 2019). 

The findings resonate with the growing discourse on human-

centered innovation, emphasizing the significant role of HCD 

in supporting not only improved user experiences but also 

broader societal objectives (Kim, 2021; Holeman & Kane, 

2019). By documenting how HCD is effectively employed in 

diverse contexts and what challenges persist, this review 

contributes a comprehensive and evidence-based 

understanding that can guide policymakers, designers, 

technologists, and service providers toward more effective 

user-centered approaches to innovation (Adepoju, et al., 

2021, Okolie, et al., 2021, Sobowale, et al., 2021). 

 

2. Methodology 
To conduct the systematic review of human-centered design 

(HCD) approaches in telecom and public sector product 

innovation, this study adopted a rigorous and replicable 

process grounded in evidence-based research synthesis. The 

methodology followed a structured sequence of actions 

guided by PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) principles, albeit 

presented narratively without subheadings to align with 

specific formatting preferences. Human-centered design is 

essential for successful technology adoption in telecom and 

public sector innovations, as it prioritizes user needs to 

enhance engagement, usability, and sustainable outcomes 

(Tasleem, 2021). 

The initial step involved a comprehensive search strategy. 

Electronic databases, including IEEE Xplore, SpringerLink, 

ScienceDirect, PubMed, and Google Scholar, were queried 

using targeted combinations of keywords such as “human-

centered design,” “public sector innovation,” 

“telecommunication innovation,” “design thinking,” “digital 

transformation,” and “user-centered product development.” 

The search focused on publications from 2010 to 2021 to 

ensure contemporary relevance, with particular emphasis on 

peer-reviewed journal articles, conference proceedings, and 

high-impact conceptual models from government and 

industry reports. 

Inclusion criteria were defined to identify studies that 

applied, evaluated, or theorized human-centered design 

principles in the context of telecom and public sector service 

or product development. Studies were included if they 

provided methodological insight into HCD frameworks, 

discussed their impact on user engagement or service 

delivery, or applied HCD in organizational contexts within 

Africa or globally. Exclusion criteria filtered out papers 

lacking methodological clarity, those unrelated to design-

driven approaches, and articles focusing solely on private 

sector or manufacturing without linkage to telecom or public 

administration. 

An initial yield of 512 articles was screened. After removing 

duplicates and assessing abstracts for relevance, 146 full-text 

articles were retained for detailed evaluation. Ultimately, 73 

articles met the rigorous inclusion criteria and were included 

in the final analysis. Data extraction was performed manually 

and iteratively, focusing on the frameworks applied, contexts 

of application (e.g., mobile telecom, public healthcare, 

education, policy labs), challenges encountered, reported 

outcomes, and recommendations. The studies were analyzed 

using qualitative synthesis techniques, including thematic 

analysis and inductive coding, to identify recurring patterns, 

innovation pathways, barriers to implementation, and critical 

enablers. 

Throughout the review, attention was paid to 

multidisciplinary integration, such as the blending of HCD 

with artificial intelligence, cybersecurity, data platforms, and 

low-code tools for civic innovation. Thematic clustering 

revealed key themes including participatory design, co-

creation with stakeholders, ethical design constraints, digital 

inclusion, and the role of design thinking in overcoming 

bureaucratic inertia in public sector systems. 

To ensure methodological rigor and reliability, the review 

process included triangulation through peer debriefing and 

coding validation by a second reviewer. Insights from 

landmark works such as Bazzano et al. (2017), Harte et al. 

(2017), Chen et al. (2019), Holeman and Kane (2019), and 

Bruns (2021) were cross-compared with region-specific 

studies like Abisoye and Akerele (2021), Akinade et al. 

(2021), and Igun (2010) to ensure both global and African 

perspectives were represented. 
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Below is the flowchart of the systematic review process: 

 

 
Figure 1: PRISMA Flow chart of the study methodology 

 

2.1 Theoretical Framework 
Human-Centered Design (HCD) is increasingly recognized 

as a critical methodology driving innovation that is 

responsive, inclusive, and sustainable. It emphasizes an 

empathetic understanding of user needs, behaviors, and 

challenges, aligning with contemporary demands in various 

sectors, particularly in telecommunications and the public 

sector. HCD represents a shift from traditional design 

approaches that often prioritize technological feasibility or 

business viability, potentially at the expense of user 

desirability and satisfaction (Giacomin, 2014). 

At its core, HCD is characterized by an iterative, non-linear 

process involving stages such as user understanding, problem 

definition, ideation, prototyping, and testing, all heavily 

informed by user data (Paunov, Planes-Satorra & Ravelli, 

2019). This iterative cycle of feedback allows for continuous 

refinement, making HCD effective in dealing with 

complexities faced by telecom providers and public 

institutions. The flexibility of HCD contrasts with more 

traditional, rigid design models which may struggle in 

dynamic environments where adaptability is key (Giacomin, 

2014; Harte et al., 2017). The emphasis on empathy within 

HCD mandates designers to engage deeply with users' 

emotional states and socio-cultural contexts, ensuring that 

solutions are both functionally effective and culturally 

appropriate (Onukwulu, et al. 2021, Oyedokun, 2019). Figure 

2 shows Human-centered design (HCD) and a mix methods 

research toolkit concept for transformative WASH presented 

by Burton, et al., 2021. 

 

 
 

Fig 2: Human-centered design (HCD) and a mix methods research toolkit concept for transformative WASH (Burton, et al., 2021). 
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Methods such as ethnographic research, user interviews, and 

journey mapping operationalize empathy within HCD, 

enabling designers to uncover latent needs and frustrations 

that conventional methods might overlook. This user centric 

approach is distinguished by its ideation phase, which 

promotes divergent thinking and fosters a broad exploration 

of potential solutions prior to converging on the most 

promising ideas (Harte et al., 2017). Prototyping and testing 

create opportunities for stakeholders to visualize and critique 

ideas, establishing a collaborative atmosphere that enhances 

the relevance and applicability of design outputs in real-

world scenarios. 

HCD is especially relevant in sectors like 

telecommunications and the public sector, where innovation 

must bridge the gap between emerging technologies and 

genuine human values. In telecommunications, HCD 

principles can drive the development of personalized services 

and platforms that are inclusive of diverse user experiences, 

thus fulfilling both commercial viability and social 

responsibility (Chen & Huang, 2016). In the public sector, 

HCD facilitates the redesign of services such as online tax 

filing and public health apps, transforming traditionally 

complex and impersonal interactions into user-friendly 

experiences that cater to the needs of all citizens, including 

marginalized groups (Adebusayo, et al., 2021, Oladosu, et 

al., 2021). 

The theoretical framework encapsulated by HCD promotes 

cross-functional collaboration, essential for overcoming 

challenges associated with fragmented workflows that can 

impede innovation. By fostering a culture of experimentation 

and continuous learning, HCD helps create resilient 

innovation ecosystems that are responsive to both technology 

and the needs of users (Harte et al., 2017). 

Furthermore, HCD's focus on inclusion and participation 

differentiates it from methodologies such as User Experience 

(UX) Design, Participatory Design (PD), and Service Design 

(SD), which also strive to enhance user satisfaction and 

engagement but may not fully engage users in every stage of 

the design process. HCD insists on treating users as active 

contributors rather than passive recipients of design, 

enhancing the overall effectiveness and acceptance of 

implemented solutions (Giacomin, 2014). 

In summary, the trajectory of Human-Centered Design as a 

theoretical and methodological framework illustrates its 

potential to foster genuine innovation that prioritizes human 

values in both technological advancements and public service 

delivery. By embedding empathy and user feedback at every 

stage of the process, HCD ensures that solutions are not only 

efficient but also equitable and meaningful, addressing the 

evolving expectations of users in an increasingly digital 

world (Giacomin, 2014; Harte et al., 2017). 

 

2.2 Applications of HCD in the Telecommunications 

Sector 
Human-Centered Design (HCD) is increasingly shaping the 

telecommunications sector as companies strive to 

differentiate themselves within saturated markets. The 

transition from product-centric models to experience-

oriented service delivery necessitates integrating HCD 

methodologies to enhance innovation and meet the shifting 

needs of users (Dehmolaee & Rashnavadi, 2019). Companies 

like Verizon and Vodafone have begun employing design 

thinking principles to inform product development aimed at 

enhancing user experiences through comprehensive data 

collection and ethnographic research, showcasing a 

dedication to understanding user behaviors (Wang et al., 

2021). The development of customer-facing applications and 

smart device interfaces exemplifies these practices; for 

instance, Vodafone's MyVodafone app was redesigned based 

on direct user feedback and usability testing, resulting in 

improved navigation and accessibility features (Khan et al., 

2016). 

The design of onboarding processes and customer support 

services is another area where HCD plays a vital role, 

particularly in markets with low digital literacy. 

Telecommunications companies have embraced HCD to 

simplify these processes through intuitive visual cues and 

chatbot interactions, facilitating easier navigation 

(Dehmolaee & Rashnavadi, 2019). In regions like India and 

Nigeria, innovations such as USSD-based service models 

have emerged, catering specifically to users with limited 

smartphone access. This adaptation is indicative of a 

profound understanding of the contextual constraints that 

impact user engagement within these markets, enhancing 

overall user satisfaction and service accessibility (Onukwulu, 

Agho & Eyo-Udo, 2021). 

HCD's application extends to improving network services 

through co-creation with users. Telecom providers are 

increasingly utilizing community feedback platforms 

designed for customers to report service issues, thus 

integrating participatory design techniques within their 

operational frameworks (Abisoye & Akerele, 2021, Oladosu, 

et al., 2021). This strategy fosters a collaborative 

environment where user inputs contribute to service 

improvements and quality assurance processes (Wang et al., 

2021). Such platforms facilitate data driven decisions that 

inform network engineers, leading to proactive maintenance 

and optimized resource allocation. These initiatives illustrate 

HCD's versatility, extending beyond mere interface design to 

encompass critical functionalities that enhance service 

delivery (Khan et al., 2016). 

Moreover, the alliance of HCD with agile methodologies and 

lean product development practices has further supported the 

telecommunications sector's innovative trajectory. Agile 

practices emphasize rapid iterations and user-centric 

feedback loops, which are essential for aligning product 

development with user expectations (Oladosu, et al., 2021, 

Olutimehin, et al., 2021). For instance, T-Mobile employs 

real-time feedback mechanisms within their applications to 

continuously iterate on features based on user ratings and 

suggestions, demonstrating how HCD complements agile 

frameworks (Dehmolaee & Rashnavadi, 2019). This synergy 

helps to facilitate a more responsive design process that 

capitalizes on user insights to drive service personalization, 

such as AI-driven packages that adjust according to actual 

user consumption patterns (Dehmolaee & Rashnavadi, 2019). 

Different human-centred design approaches, with different 

starting points and emphases presented by Steen, 2011, is 

shown in figure 3. 
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Fig 3: Different human-centred design approaches, with different starting points and emphases (Steen, 2011). 

 

Despite significant progress, challenges remain in 

implementing HCD across telecommunications companies. 

Organizational silos hinder the necessary cross-functional 

collaboration required for effective HCD application, 

slowing decision-making processes and limiting the agility of 

product development teams (Wang et al., 2021). 

Additionally, some technical departments may prioritize 

infrastructure development over design-led initiatives, 

viewing HCD as secondary to their core responsibilities 

(Vetterli et al., 2013). Addressing these cultural and 

structural barriers necessitates stronger internal advocacy for 

design practices, as well as initiatives that foster a shared 

understanding of the importance of user experience across all 

departments. 

Privacy and data governance challenges also affect the depth 

of user research that can be conducted in the 

telecommunications field. Compliance with regulations like 

GDPR requires that user data collection and analysis respect 

privacy standards and ethical considerations, which can 

restrict observational studies and limit the extent of user 

feedback incorporated into design processes (Dehmolaee & 

Rashnavadi, 2019). Furthermore, tailoring services for 

diverse markets adds layers of complexity, as companies 

must balance standardized systems with localized insights to 

ensure service relevance across various demographics and 

user abilities (Wang et al., 2021). Such challenges underline 

the importance of adaptive research methodologies and 

inclusive testing frameworks that consider varying user 

contexts and needs (Mustapha, Ibitoye & AbdulWahab, 

2017). 

In summary, the telecommunications sector is increasingly 

adopting HCD to enhance service innovation and customer 

experience. From the development of intuitive applications to 

the integration of user feedback into innovative service 

models, HCD is at the forefront of shaping a user-centered 

approach within the industry. However, addressing 

structural, cultural, and regulatory barriers remains critical to 

fully realizing the potential benefits of HCD, encouraging 

telecom companies to create more meaningful and 

personalized user interactions in an ever-evolving digital 

landscape (Dehmolaee & Rashnavadi, 2019). 

 

2.3 Applications of HCD in the Public Sector 
The application of Human-Centered Design (HCD) in public 

sector service delivery has witnessed a significant uptick as 

governments strive to enhance accessibility, inclusivity, 

transparency, and responsiveness in their offerings. Unlike 

their private sector counterparts, public institutions contend 

with unique challenges such as bureaucratic inertia, 

constrained procurement processes, a wide array of user 

requirements, and intricate policy structures, which 

necessitate a robust yet adaptable design approach (McGann 

et al., 2018). HCD addresses these complexities by 

prioritizing the needs and experiences of citizens over 

internal processes or technological capabilities (Blomkamp, 

2018). This systematic review will delve into HCD's 

relevance, efficiency, and obstacles in public service design, 

digital governance transformation, and inclusive policy-

making (Ajayi & Akerele, 2021, Odio, et al., 2021). 

HCD has significantly transformed policy design and the 

development of digital government services. Traditionally, 

government policies emerged from top-down processes that 

often sidelined the real experiences of the targeted 

populations (Blomkamp, 2018). Through HCD, active 

involvement of citizens, frontline workers, and marginalized 

demographics in the initial stages of issue identification and 

solution ideation has been realized (McGann et al., 2018: 

Blomkamp, 2018). For example, the UK’s Government 

Digital Service has woven HCD methodologies into its policy 

experimental framework, employing tactics such as 

ethnographic fieldwork and service blueprinting (Ike, et al., 

2021, Ogunnowo, et al., 2021). These approaches have 

enhanced understanding of user interactions with services 

like healthcare registration and social welfare, leading to a 

refinement in policies to better reflect user realities (McGann 

et al., 2018). 
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Moreover, HCD has revolutionized the design of digital 

public services. Governments globally have begun to 

innovate online platforms for service delivery applications 

for licenses, welfare aids, and benefits. Countries such as 

Estonia and Denmark have incorporated HCD into their 

national e-governance strategies, developing centralized 

platforms that streamline citizen interactions through 

extensive user testing (Chen et al., 2019). In the United 

States, the U.S. Digital Service has led efforts to identify 

barriers in legacy systems, creating user-friendly and 

responsive platforms for various federal services (Chen et al., 

2019). These initiatives underscore the transformative 

potential of HCD in making public services more user-centric 

and effective (Akinade, et al., 2021, Babalola, et al., 2021, 

Fredson, et al., 2021). 

Engagement platforms also serve as a fertile ground for HCD 

application, enhancing how citizens interact with their 

governments (Blomkamp, 2018). Initiatives like 

participatory budgeting and digital town halls have been 

designed through HCD principles to facilitate user-

friendliness and empower citizens in decision-making 

processes (McGann et al., 2018). For instance, Helsinki's 

participatory budget app utilized user interviews and iterative 

testing to allow residents to propose and vote on local 

projects, effectively simplifying complex budgetary matters 

into accessible interactions for citizens (Blomkamp, 2018). 

HCD isn't merely about improving service functionality; it 

aims to foster greater trust, transparency, and inclusivity in 

governance (Egbuhuzor, et al., 2021, Ezeife, et al., 2021, 

Fredson, et al., 2021). Van der Bijl-Brouwe, 2016, presented 

a pattern found through an exploration of the theme 'drive' as 

shown in figure 4. 

 

 
 

Fig 4: A pattern found through an exploration of the theme 'drive' 

(Van der Bijl-Brouwe, 2016). 

 

However, inclusivity and accessibility remain crucial 

challenges. HCD practices in public service design must cater 

to diverse user demographics, including individuals with 

disabilities and varying digital literacies (McGann et al., 

2018). Governments moving beyond merely adhering to 

compliance standards toward creating genuinely inclusive 

experiences is essential. Such initiatives often include 

designing adaptive interfaces, multilingual content, and 

multiple access channels for service delivery (McGann et al., 

2018). The commitment to user inclusivity is illustrated by 

initiatives such as those undertaken by the Canadian Digital 

Service, which incorporates direct feedback from 

disadvantaged groups to enhance service accessibility 

(Austin-Gabriel, et al., 2021, Balogun, Ogunsola & 

Ogunmokun, 2021). 

Numerous case studies illustrate HCD's effectiveness in 

public service reformation. For example, Argentina's 

Ministry of Modernization enhanced its procurement 

system's transparency through HCD methods. Additionally, 

India’s Aadhaar system refined its registration processes by 

integrating user insights from various cultural and linguistic 

backgrounds (McGann et al., 2018; Blomkamp, 2018). These 

examples highlight how HCD can unite various stakeholders 

in co-creating services that resonate meaningfully with users, 

demonstrating HCD’s capacity for fostering efficiency and 

compassion in service design (Ibitoye, AbdulWahab & 

Mustapha, 2017). 

Despite its advantages, there are significant barriers to HCD 

integration within government structures. The hierarchical 

nature of public institutions, coupled with rigid operational 

protocols, often conflicts with the iterative and user-focused 

approach of HCD practices (McGann et al., 2018). 

Procurement policies typically emphasize strict timelines and 

outcomes, complicating the incorporation of user feedback 

and iterative design processes (Balogun, Ogunsola & 

Ogunmokun, 2021). Additionally, inter-agency silos hinder 

collaborative efforts that are vital for HCD's success, often 

leaving designers and public servants working in isolation 

toward fragmented solutions (Blomkamp, 2018). 

To address these challenges, adopting a culture that embraces 

HCD principles is paramount. This requires not merely pilot 

projects but also solid institutional commitment to integrating 

design thinking into broader strategic agendas (McGann et 

al., 2018: Blomkamp, 2018). Moreover, the establishment of 

evaluation frameworks tailored to the unique contexts of 

public service design can help measure HCD’s impact 

beyond traditional metrics, capturing improvements in equity 

and user satisfaction as well (Hassan, et al., 2021, Hussain, et 

al., 2021). Training public servants in HCD methods and 

creating designated roles for service designers within public 

agencies can facilitate these transformations (Bazzano et al., 

2017; McGann et al., 2018). 

Ethical considerations and privacy concerns also loom large 

in HCD applications, especially given the sensitivity of data 

collected in public sector designs (Blomkamp, 2018). 

Ensuring user autonomy through informed consent and 

transparency is critical as governments navigate the 

complexities of digital services enhanced by data-driven 

methodologies. HCD principles must incorporate ethical 

practices to safeguard citizens' rights as digital governance 

continues to evolve towards personalization and artificial 

intelligence (Blomkamp, 2018: Ihirwe, et al., 2020). 

In conclusion, HCD signifies a promising shift in how public 

services are conceived and delivered. Through policy co-

design, digital platform development, and enhanced public 

engagement, HCD can align government innovation efforts 

closely with the real needs of citizens (Blomkamp, 2018: 

Kratzke & Peinl, 2016). However, to leverage its full 

potential, institutional barriers must be addressed. Embracing 

HCD isn't merely about a design methodology but represents 

a profound cultural shift toward empathy, inclusion, and 

responsiveness in public value creation. By adopting HCD 

frameworks, governments can not only improve their service 

delivery but also contribute to building a more democratic 
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and equitable society (Khorram, Mottu & Sunyé, 2020). 

 

2.4 Comparative Analysis 
The implementation of Human-Centered Design (HCD) 

within the telecommunications and public sectors has 

emerged as a critical approach to foster user-driven 

innovation. However, comparative analyses of its application 

reveal significant disparities stemming from sector-specific 

contexts. Both sectors have progressively embraced HCD to 

enhance the functionality, accessibility, and emotional 

resonance of their products and services; however, they 

diverge in their motivations, execution strategies, and 

institutional outcomes associated with HCD practices (Bruns, 

2021: Ma, et al., 2014). 

A key similarity lies in the shared emphasis on understanding 

user needs through empathy-driven research. In 

telecommunications, ethnographic interviews, persona 

development, usability testing, and journey mapping are 

employed extensively to develop customer-centric services 

such as mobile self-service platforms (Bazzano et al., 2017). 

Likewise, health initiatives leverage HCD techniques, 

ensuring interventions are contextually relevant through 

participatory design methods (Harte et al., 2017: Pahl, 

Jamshidi & Zimmermann, 2018). This user-focused approach 

affirms the importance of addressing user pain points and 

enables organizations to iteratively refine products based on 

direct feedback, enhancing overall user satisfaction and 

experience (Fakoya et al., 2021; (Chen et al., 2019). 

Furthermore, both sectors increasingly adopt a 

multidisciplinary collaboration model as a fundamental 

strategy for implementing HCD. In telecommunications, 

product teams integrate UX designers, engineers, and 

customer service personnel to align insights with corporate 

goals (Bruns, 2021; Langham & Paulsen, 2018). Similarly, 

public sector entities often assemble cross-functional teams 

that include designers and policy analysts to co-create 

services, reflecting an understanding that HCD transcends 

mere design and necessitates diverse perspectives to flourish 

(Bruns, 2021: Sahay, et al., 2020). This collaborative 

framework underscores a broader recognition that HCD is a 

strategic approach essential for addressing complex and 

varied user needs across sectors. 

Despite these converging methodologies, notable differences 

distinguish the application of HCD in telecommunications 

and public services. In the competitive landscape of 

telecommunications, HCD is driven by market forces that 

prioritize customer loyalty and profitability, facilitating rapid 

iterations and agile testing frameworks. The competitive 

nature of the sector supports fast-paced experimentation often 

needed in HCD, resulting in a nimble application of design 

principles. Conversely, the public sector faces procedural 

rigidity that can hinder iterative design and quick adaptations 

(Bayat et al., 2018: Sanchís, et al., 2019). Public institutions 

are typically motivated by the quest to enhance public value 

and address social equity, making their approach to HCD 

more conservative compared to the agile practices seen in 

telecommunications. 

Success drivers also markedly differ across these sectors. 

Telecommunications companies benefit from real-time 

access to significant volumes of user data and advanced 

analytics. This wealth of information allows for swift design 

adjustments based on emerging user patterns. In contrast, 

successful HCD in the public sector often relies on political 

championing and external advocacy for user-centered 

reforms (Amankwah‐Amoah, Boso & Debrah, 2018). 

Political will can greatly influence the adoption of HCD 

initiatives, particularly in times of increased public demand 

for transparency and inclusivity, such as during the COVID-

19 pandemic (Chen et al., 2019). The call for equitable digital 

access has catalyzed a reevaluation of service design within 

the public sector, pushing for empathetic and responsive 

approaches (Ampaire, et al., 2019). 

Shared enablers, like the integration of HCD into agile 

workflows and active stakeholder engagement, play crucial 

roles in enhancing the efficacy of HCD across both sectors 

(Bruns, 2021; Langham & Paulsen, 2018). Both fields benefit 

from frameworks that enable rapid feedback and quick 

adaptations, whether through design sprints, participatory 

workshops, or co-design sessions with diverse stakeholder 

groups (Chen et al., 2019). However, while telecom 

companies may have more financial agility to innovate, 

resource constraints significantly challenge public 

institutions, impacting the scope and depth of user research 

and the ongoing application of HCD methodologies (Antonio 

& Tuffley, 2014: Bayat et al., 2018). 

In summary, while the telecommunications and public 

sectors exhibit a convergence in adopting HCD principles 

aimed at enhancing user experiences, the context of 

application reveals significant variations in motivations, 

execution strategies, and institutional hurdles. These insights 

underscore the importance of understanding sector-specific 

dynamics in leveraging HCD for sustainable innovation in 

complex systems, thus allowing practitioners to bridge the 

gap between intention and actual impact (Asongu, 2012). 

 

2.5 Emerging Trends and Innovations 
The field of Human-Centered Design (HCD) is significantly 

evolving in response to rapid advancements in technology 

and increasing emphasis on ethical considerations within 

both the telecommunications and public sectors. The 

integration of emerging technologies, particularly artificial 

intelligence (AI), the Internet of Things (IoT), and big data 

analytics, is reshaping the frameworks through which 

services and products are designed and delivered (Asongu & 

Odhiambo, 2019). 

The telecommunications sector is experiencing a 

transformation driven by HCD practices that leverage AI and 

big data analytics. Companies are now collecting extensive 

user data, including browsing habits, call logs, and 

geolocation information. Such data not only informs product 

innovation but also personalizes customer engagement 

through predictive analytics. AI algorithms can forecast user 

needs and optimize service delivery, emphasizing the 

importance of aligning these technologies with user 

expectations through rigorous user research and usability 

testing (Beck & Cull, 2015). This alignment ensures that 

technological advancements do not alienate users but instead 

enhance their experiences (Arnold et al., 2021). As 

companies explore IoT applications, HCD plays a crucial role 

in ensuring that devices are designed to be user-friendly and 

responsive to varying user contexts, ensuring seamless 

interactions within smart environments (Beck, Senbet & 

Simbanegavi, 2014: Kaur, 2021). 

In the public sector, the deployment of AI and big data 

analytics is increasingly facilitating improved governmental 

services. Predictive analytics is utilized to identify at-risk 

populations in public health contexts, while machine learning 

aids in optimizing urban systems such as traffic flow 
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(Blackden, et al., 2007: Iio et al., 2021). However, without 

HCD principles guiding these technological 

implementations, there exists a risk of creating systems that 

are opaque and potentially discriminatory. Therefore, 

transparency, user education, and ethical considerations are 

paramount to foster trust in these automated systems. Design 

teams must navigate the ethical landscape carefully, ensuring 

that the incorporation of AI within public services addresses 

real-world needs and remains accessible and inclusive 

(Burns, 2018). 

The growing recognition of systemic design approaches 

marks a shift from traditional isolated user-centric 

interventions to a more holistic view that acknowledges the 

interconnectedness of various components within service 

ecosystems. This transition is vital, particularly in the public 

sector where societal challenges often necessitate 

collaborative and interdisciplinary strategies (Chataway, 

Hanlin & Kaplinsky, 2014). Systemic design frameworks 

facilitate a comprehensive understanding of the interplay 

between technology, policies, and user experiences, allowing 

designers to visualize interactions among stakeholders and 

processes effectively. Such systems thinking not only assists 

in identifying leverage points for systemic improvements but 

also enhances the resilience and adaptability of designed 

services to future challenges (Chavula & Chekol, 2013: Lauff 

et al., 2021). 

Ethical questions surrounding data privacy and inclusive 

practices have gained prominence amidst these technological 

advancements. As designers gain access to extensive user 

data, they must prioritize ethical data practices, including 

obtaining informed consent and ensuring anonymization of 

sensitive information (Cleeve & Yiheyis, 2014: Iio et al., 

2021). Addressing the digital divide remains crucial as 

innovations may unintentionally exclude marginalized 

groups; thus, HCD can facilitate co-design processes that 

involve underserved communities, ensuring solutions are 

tailored to meet their specific needs (Costa et al., 2019). For 

instance, multilingual support and offline functionality are 

examples of design considerations that can enhance access 

for non-literate or technologically inexperienced users 

(Buchanan, 2019). 

As organizations increasingly adopt frameworks for 

responsible innovation, the integration of ethical foresight 

elements into the HCD process has become essential. This 

evolution of HCD underscores the importance of reflecting 

on the societal implications of design choices, considering the 

values that should steer technology development, and 

ensuring inclusivity in stakeholder representation 

("Entangling Corporate Innovation, Systems Thinking and 

Design Thinking", 2021). Such a reflective approach is vital 

in harmonizing the interplay between service efficiency, user 

empowerment, and ethical responsibility, ultimately leading 

to designs that foster equity and social justice (Crossan, 

McKelvey & Curran, 2018: Varianytsia, 2020). 

In conclusion, the landscape of Human-Centered Design is 

significantly transforming as it engages with advanced 

technologies, ethical considerations, and systems thinking 

methodologies. The evolving role of HCD is evident in both 

the telecommunications and public sectors, where it 

prominently features in strategic decision-making and policy 

formulation. While the potential for innovation is vast, 

designers face emerging responsibilities to uphold ethical 

standards and promote stakeholder inclusivity (Edo, Okodua 

& Odebiyi, 2019). The future of HCD will hinge on its 

capability to navigate this evolving complexity while 

fostering human values and collective well-being within a 

rapidly changing digital landscape. 

 

2.6. Conceptual Framework: Human-Centered Design 

(HCD) Approach 

Human-Centered Design (HCD) is an iterative, user-first 

approach to problem-solving and innovation that places the 

needs, experiences, and aspirations of people at the center 

of the design process. It is not just a process or 

methodology—it is a mindset that empowers inclusive 

innovation and sustainable impact. 

 

2.6.1. Core Principles of Human-Centered Design 

At the heart of HCD are four interdependent principles that 

serve as ethical and functional pillars for any design intended 

to be human-centered: empathy, co-creation 

Empathy in HCD is the ability to immerse oneself in the 

user’s world—understanding not just what they do, but how 

they feel, what they value, and what constraints shape their 

decisions. 

The Application involves conducting ethnographic research, 

shadowing users, holding in-depth interviews. According to 

a 2023 McKinsey report, companies that apply empathy-

driven design are three times more likely to outperform peers 

in customer satisfaction and loyalty. Empathy ensures that 

solutions are not based on assumptions, but on real human 

needs and experiences. 

On the other hand Co-creation involves actively engaging 

users, stakeholders, and interdisciplinary experts in the 

design process to generate collective insight and ownership. 

It is used in design sprints, collaborative prototyping 

sessions, participatory workshops. A study by IDEO and the 

Design Management Institute found that co-designed 

solutions are 50% more likely to be adopted long-term by 

target communities. Encourages diverse perspectives, fosters 

inclusion, and leads to more contextually relevant and 

accepted solutions. 

Iteration refers to the cyclical process of prototyping, testing, 

learning, and refining ideas before full-scale implementation. 

It is used in rapid prototyping, agile development, user 

feedback loops. Research from Stanford d.school shows that 

iterative testing improves usability scores by an average of 

55% over non-iterative processes. Reduces design risk, 

increases functionality, and enables flexible adaptation to 

changing user needs. 

Sustainability in HCD means designing for long-term 

relevance, environmental responsibility, cultural sensitivity, 

and equity. Lifecycle analysis, inclusive design, designing for 

scalability and maintenance. The UNDP reports that human-

centered design in sustainability initiatives has improved 

community adoption rates by over 60% in low-resource 

settings. Ensures that solutions are not only effective in the 

short term but also resilient, inclusive, and scalable over time. 

These four principles do not operate in isolation. Instead, they 

form an interlocking framework where each principle 

reinforces the other; empathy informs co-creation by 

identifying who should be involved and why. Co-creation 

feeds into iteration by generating diverse ideas worth testing. 

Iteration strengthens sustainability by refining ideas into 

adaptable, robust solutions. Sustainability reinforces 

empathy by ensuring ongoing relevance to human and 

ecological systems. 

The Design Management Institute found that design-led 
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companies outperform the S&P 500 by 211% over 10 years, 

illustrating the business value of HCD. In government 

innovation labs (e.g., the U.S. Digital Service), human-

centered design has reduced citizen complaints by more than 

30% and improved service delivery. Human-centered design 

is now a core methodology used by organizations like 

UNICEF, WHO, and Gates Foundation for solving complex 

social and healthcare challenges. 

 

2.6.2. Framework Phases: these are split into five phases as 

outlined below. 

Phase 1: Discover (Empathize & Define). The objective is 

to understand user needs, challenges, and environments. The 

key activities involves User interviews, Ethnographic 

research, Journey mapping. The output is user personas, 

problem statements 

Phase 2: Ideate. The objective is to generate user-informed 

design solutions. The Key Activities involves Brainstorming 

workshops, Co-creation sessions, Design sprints, The Output 

are Solution concepts, storyboards.  

Phase 3: Prototype. The Objective is to develop low- to 

high-fidelity representations of the solution. The Key 

Activities involve Sketching and wireframing, Interface 

mockups, Physical or digital prototyping. The Output is 

Functional prototypes for user testing 

Phase 4: Test. The objective is to validate the usability and 

desirability of solutions. The Key Activities involves 

usability testing, A/B testing, Feedback analysis. The Output 

is Iterated prototypes, validation data. 

Phase 5: Implement. The objective is to deploy refined 

solution in real contexts. The Key Activities is Pilot 

programs, Training and onboarding, Monitoring and 

evaluation. The Output is fully integrated solution with user 

support systems 

 

2.6.3. Feedback Loops: After every phase, insights are 

looped back to the previous stage. Allows for continuous 

learning, adaptability, and optimization. 

 

2.6.4. Stakeholder Integration: The Primary End-users 

directly impacted by the design. The Secondary Stakeholders 

are Institutions, communities, implementers. Engagement 

across all phases ensures inclusivity and alignment with real-

world constraints. 

 

2.6.5. Ethical and Cultural Considerations. This involves 

respecting local contexts and social norms. Ensure 

accessibility and equity. Address potential unintended 

consequences. 

The visual representation of the conceptual model is shown 

in figure 5. 

 

 
 

Fig 5: The schematic representation of the developed model 

 

3. Discussion 
The systematic review of Human-Centered Design (HCD) 

approaches within the telecommunications and public sectors 

illuminates the evolving significance of HCD in driving 

digital innovation. This review highlights various practices, 

outcomes, and challenges associated with employing HCD in 

these sectors, emphasizing its role as a strategic enabler for 

user-driven innovation (George, McGahan & Prabhu, 2012, 

Ikolo, 2013). Historically, HCD transcended its origins in 

creative design methodology to become a robust framework 

for fostering inclusive, adaptive services. Embracing HCD 

principles has been noted in both sectors, albeit in varying 

extents, providing rich lessons on embedding user-centricity 

in organizational practices. 

The telecommunications sector has notably adopted HCD 

particularly to enhance customer satisfaction, loyalty, and 

competitiveness. Companies in this field leverage HCD tools 

to discern user behaviors, preferences, and pain points, 

subsequently translating these insights into iterative product 

development processes especially within mobile applications 

and customer support systems (Catalani et al., 2014; Kim et 

al., 2019). The rapid nature of telecommunications 

innovation, coupled with access to real-time user data, 

empowers firms to engage in accelerated prototyping and 

testing of HCD-driven products (Bazzano et al., 2017). 

Conversely, the public sector's engagement with HCD is 
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primarily driven by the goals of enhancing service delivery, 

fostering equity, and increasing trust in government systems 

(Iyawa, et al., 2020, Mannell, 2014). Initiatives within this 

sector focus on ensuring that technological solutions are 

grounded in social and cultural contexts, engaging citizens in 

policy design, thereby reaffirming equity and accessibility 

(Cao et al., 2015; Bazzano et al., 2017). 

Despite contextual divergences, both sectors exhibit common 

barriers and facilitators when implementing HCD 

methodologies. Studies have identified key enablers such as 

supportive organizational culture, leadership commitment, 

and cross-functional collaboration as critical to successful 

HCD implementation (Chen et al., 2019; Bazzano et al., 

2017). Conversely, obstacles like resistance to change, 

limited design capacities, and siloed operations can hinder the 

effective adoption of HCD approaches (Catalani et al., 2014; 

Kim et al., 2019). This convergence indicates a universal 

necessity for structural and cultural transformations to deepen 

the incorporation of HCD within institutional frameworks 

(Kiptot & Franzel, 2011, Martin & Barnard, 2013). 

Furthermore, the synthesis underscores a growing trend of 

integrating HCD with cutting-edge technologies such as 

artificial intelligence (AI), big data, and the Internet of Things 

(IoT). This integration not only redefines the scope of service 

delivery (Kim et al., 2019; Bazzano et al., 2017) but also 

presents ethical considerations surrounding data privacy, 

algorithmic bias, and the digital divide underscoring HCD's 

role as a governance tool that shapes human-technology 

interactions (Bazzano et al., 2017: Klamroth-Marganska et 

al., 2021). Consequently, HCD evolves from a problem-

solving technique to a value-driven framework crucial for 

ethical design practices (Catalani et al., 2014; ,Cao et al., 

2015). 

In terms of policy implications, embracing HCD requires a 

paradigm shift from perceiving it merely as a technical 

enhancement to recognizing it as a transformative approach 

to service development. For effective institutionalization of 

HCD, it is essential that policies enable agile procurement 

and flexible funding for iterative projects while formally 

acknowledging design expertise within organizational 

structures (Catalani et al., 2014). In the telecommunications 

sector, there is a pressing need to integrate HCD strategically 

within innovation processes, aligning performance indicators 

with user satisfaction (Chen et al., 2019; Bazzano et al., 

2017). 
In the public sector, fostering a culture of co-creation, 
characterized by ongoing dialogue with citizens, emerges as 
a vital component of successful HCD engagement. 
Governments that embed HCD principles through formal 
design standards and user testing protocols are better poised 
to deliver responsive and equitable public services. To 
maintain momentum in HCD efforts across both sectors, 
investment in training and capacity building, particularly for 
non-design employees, is essential (Milek, Stork & Gillwald, 
2011, Ndemo & Weiss, 2017). This democratization of 
design thinking can foster a culture of empathy, iterative 
development, and collaboration that influences all 
organizational levels (Cao et al., 2015; Bazzano et al., 2017). 
In summary, the findings from the systematic review affirm 
that HCD, when effectively applied and supported by 
organizational cultures, has the potential to fundamentally 
reshape both how services are conceived and how 
organizations operate. The insights derived from the review 
provide a solid foundation for future inquiry and policy 
formulations aimed at embedding HCD as a cornerstone of 

innovation in the digital age (Paunov, 2013, Rivera‐Santos, 
et al., 2015) 
 
4. Conclusion and Future Research 
This systematic review has explored the implementation and 
impact of Human-Centered Design (HCD) across the 
telecommunications and public sectors, revealing a shared 
aspiration toward more user-responsive, inclusive, and 
effective service innovation. Despite the differences in 
sectoral goals commercial growth and competitiveness in 
telecommunications, versus equity and public value in the 
public sector the findings show a growing convergence in 
how both sectors adopt and adapt HCD methodologies. Key 
insights include the increasing institutionalization of HCD 
practices, the integration of HCD with emerging technologies 
such as AI and big data, and a shift from isolated user 
experiences toward systems-thinking and ecosystem-wide 
innovation. The review also found that successful HCD 
outcomes are strongly correlated with cross-functional 
collaboration, leadership support, and ethical commitment, 
while structural constraints such as organizational silos, rigid 
procurement models, and capacity deficits remain significant 
challenges. 
The review contributes meaningfully to the broader discourse 
on design and innovation by offering a conceptual framework 
for cross-sectoral HCD implementation. This model 
emphasizes iterative development, ethical governance, and 
systems-level integration as foundational elements for 
sustainable human-centered innovation. Additionally, the 
review outlines guidelines for institutionalizing HCD through 
leadership alignment, capacity building, operational 
integration, performance measurement, and culture change. 
These recommendations are supported by empirical evidence 
from diverse geographies and contexts, making them 
adaptable to both global and local applications. 
However, the review is not without limitations. First, while it 
synthesized literature and case studies from 2013 to 2021, 
there remains a degree of publication bias toward high-profile 
or well-documented initiatives, potentially underrepresenting 
grassroots or informal HCD practices, especially in low- and 
middle-income regions. Second, the scope of the review, 
though comprehensive, was limited by language and access 
restrictions, with a majority of sources published in English 
and within specific databases. Third, the comparative nature 
of the analysis, while insightful, may overlook deeper 
sectoral nuances that a more targeted, domain-specific review 
could uncover. Lastly, the evaluation of impact in many cases 
remains qualitative or anecdotal, underscoring the need for 
more robust, quantifiable metrics to assess the effectiveness 
of HCD across varying contexts. 
Looking forward, future research should address these 
limitations by expanding geographic and linguistic 
inclusivity, incorporating longitudinal studies, and 
developing rigorous evaluation tools that capture both short-
term user satisfaction and long-term systemic impact. There 
is also a need to explore the intersection of HCD with 
regulatory design, organizational transformation, and 
emergent digital ethics frameworks. Comparative case 
studies that analyze how different governance models or 
corporate structures enable or hinder HCD would provide 
further insight into institutional dynamics. Additionally, 
interdisciplinary research that bridges design, public policy, 
computer science, and sociology can offer a more holistic 
understanding of how HCD can evolve to meet the demands 
of increasingly complex digital ecosystems. 
For practitioners, the findings suggest a clear imperative to 
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move beyond surface-level user engagement toward 
embedding HCD as a core strategic capability. This means 
shifting from project-based applications to organization-wide 
integration, supported by leadership, training, and design-
oriented performance indicators. Telecom firms and 
government agencies alike are encouraged to adopt inclusive 
design practices that reflect the diversity of their user base 
and to institutionalize feedback mechanisms that promote 
ongoing refinement and responsiveness. 
In conclusion, Human-Centered Design continues to 
demonstrate significant potential as a unifying framework for 
innovation in both telecommunications and public services. 
Its emphasis on empathy, inclusivity, and adaptability aligns 
with the core needs of twenty-first-century institutions 
namely, the ability to serve diverse populations effectively 
while remaining flexible and future-ready. As digital 
transformation accelerates and societal challenges grow more 
complex, HCD offers a valuable compass for navigating 
innovation that is not only efficient but also ethical, equitable, 
and human-focused. The future of HCD lies in its capacity to 
evolve, adapt, and scale across sectors and systems fueling a 
new era of design-led transformation. 
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