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Abstract. This study explores the interplay between sociotechnical systems (STS) 

and digital transformation in enhancing public sector governance. The shift toward 

digital governance necessitates a balanced integration of social and technical 

components, including human expertise, organizational culture, technological 

infrastructure, and citizen engagement. This paper analyzes the critical role of 

sociotechnical frameworks in designing resilient, efficient, and inclusive e-

governance models. Case studies from Pakistan's federal and provincial initiatives 

illustrate how successful digital governance requires a people-centered and context-

aware approach. The study further employs empirical data to analyze the 

relationship between technological advancement and institutional adaptation in 

governance mechanisms. 
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INTRODUCTION 

The evolution of public administration in the 21st century has been significantly influenced by 

the convergence of technology and social systems. At the heart of this transformation lies the 

sociotechnical systems (STS) approach, which posits that effective organizational performance 

depends on the harmonious interaction between the technical (tools, infrastructure, ICT systems) 

and social (people, culture, processes) subsystems [1]. Initially developed in the 1950s to address 

industrial management challenges, the STS model has become a valuable lens through which 

modern governance systems can be restructured for improved efficiency, adaptability, and user-

centric service delivery [2]. 

In the context of public administration, sociotechnical systems offer a framework for 

understanding how digital tools—ranging from e-government platforms to big data analytics—

interact with institutional structures, public servants, and citizens. Rather than viewing digital 
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transformation solely as a technological endeavor, the STS perspective emphasizes co-evolution, 

where social change and technological innovation reinforce one another [3]. This approach is 

particularly critical in the public sector, where rigid bureaucratic traditions, political dynamics, 

and stakeholder diversity pose unique challenges to systemic reform. 

The emergence of digital transformation in the public sector marks a paradigm shift in how 

governments design, deliver, and evaluate services. The adoption of Information and 

Communication Technologies (ICTs) has transformed governance into a more interactive, 

transparent, and accountable process [4]. From online tax filing systems to biometric identity 

management, digital tools are now central to state–citizen interactions. In countries like Pakistan, 

initiatives such as the National Database and Registration Authority (NADRA) and Ehsaas 

Emergency Cash Program demonstrate how digital governance can enhance administrative 

efficiency and inclusivity when implemented with sensitivity to local contexts [5][6]. 

The road to effective digital transformation is not without hurdles. Issues such as resistance to 

change, limited digital literacy, infrastructure gaps, and data privacy concerns often impede 

progress [7]. Thus, understanding the digital shift through a sociotechnical lens allows 

policymakers to address both the technical requirements and the human dimensions of change. In 

doing so, governments can better navigate the complex terrain of modernization while upholding 

democratic values and citizen rights. 

2. THEORETICAL FRAMEWORK 

2.1 Foundations of Sociotechnical Theory 

The sociotechnical theory was first developed by Eric Trist and Fred Emery at the Tavistock 

Institute of Human Relations in the 1950s. Initially applied to the coal mining industry in the 

UK, the theory sought to optimize both social and technical aspects of work environments [1]. 

The central premise is that every organizational system comprises two interdependent 

subsystems: the technical subsystem (tools, technologies, workflows) and the social subsystem 

(people, roles, relationships, norms). For optimal performance and adaptability, these two 

subsystems must be jointly optimized, not treated in isolation [2]. 

Over time, sociotechnical systems (STS) theory has evolved to incorporate open systems 

thinking, which views organizations as dynamic entities interacting with their external 

environments. Later contributions introduced design principles such as participatory decision-

making, decentralized control, and flexible work arrangements—all of which are particularly 

relevant to governance systems navigating the complexities of digital transformation [3][4]. 

2.2 RELEVANCE TO PUBLIC ADMINISTRATION AND POLICY 

Sociotechnical theory provides a valuable analytical lens for understanding and managing the 

transformation of public administration in the digital era. Unlike the private sector, where 
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efficiency often takes precedence, public governance involves multiple stakeholders, 

conflicting values, and democratic accountability, making it a fertile ground for applying STS 

principles [5]. Public organizations cannot merely "upgrade" their technology and expect 

improved outcomes; they must also consider how changes affect organizational culture, 

employee roles, citizen engagement, and institutional trust [6][7]. 

For example, the implementation of digital identity systems like NADRA in Pakistan involved 

not just technological innovation but also extensive policy planning, staff training, and public 

sensitization—each a social component integral to the system’s success [8]. Similarly, e-

governance platforms in land management, taxation, and healthcare require both technical 

robustness and social alignment to ensure usability, accessibility, and legitimacy among citizens 

[9][10]. 

Policy formulation rooted in sociotechnical thinking can proactively address common obstacles 

in digital governance, such as resistance to change, data silos, and lack of interoperability. By 

integrating participatory design, iterative feedback loops, and capacity building, 

policymakers can foster systems that are not only technologically advanced but also socially 

sustainable [11][12]. 

The sociotechnical framework challenges reductionist views of digital transformation by 

asserting that technology alone is not transformative—rather, it is the synergistic integration 

of technology with human systems that yields meaningful change in public governance. 

3. DIGITAL TRANSFORMATION IN PUBLIC GOVERNANCE 

3.1 Trends in Digital Governance 

The landscape of public governance is undergoing a significant transformation, driven by the 

rapid advancement and integration of digital technologies. Governments worldwide are 

increasingly adopting innovative tools and methodologies to enhance operational efficiency, 

service delivery, and citizen engagement. Key trends shaping digital governance include: 

• Adoption of Emerging Technologies: Governments are investing in scalable digital 

infrastructures and experimenting with technologies such as automation, artificial intelligence 

(AI), and modular code to make public services more efficient. For instance, Italy's national 

social security institute employs AI to sort and classify messages, improving response times 

and allowing public servants to prioritize urgent citizen needs .OECD 

• Cloud Migration and Data Management: Transitioning to cloud computing enables 

governments to manage data more effectively, leading to cost savings and improved service 

delivery. Secure, cloud-based data management reduces reliance on on-premise servers and 

facilitates better resource allocation .CivicPlus 

• Emphasis on Cybersecurity: As digital services expand, ensuring the security of sensitive 

information becomes paramount. Initiatives like Ireland's establishment of its first local 

government National Security Operation Centre (SOC) aim to provide state-of-the-art 

cybersecurity to local authorities .The Irish Sun 

https://www.oecd.org/en/publications/global-trends-in-government-innovation-2024_c1bc19c3-en.html?utm_source=chatgpt.com
https://www.civicplus.com/blog/cd/government-technology-trends/?utm_source=chatgpt.com
https://www.thesun.ie/news/13431110/public-safety-warning-flood-alert-system-councils-services-online/?utm_source=chatgpt.com
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• Data Sharing as a Program: Governments are recognizing the importance of data sharing to 

enhance transparency and decision-making. Implementing structured data-sharing programs 

facilitates better collaboration between agencies and improves public trust . 

• Citizen-Centric Services: There is a growing focus on designing digital services that are 

user-friendly and accessible, ensuring that citizens can easily interact with government 

platforms. This approach aims to improve the overall citizen experience and increase 

engagement with public services . 

These trends reflect a global shift towards more agile, transparent, and efficient governance 

structures that leverage technology to meet the evolving needs of society. 

3.2 Role of ICT in Public Service Delivery 

Information and Communication Technology (ICT) plays a pivotal role in transforming public 

service delivery by enhancing efficiency, accessibility, and transparency. The integration of ICT 

into public administration has led to several notable improvements: 

• Enhanced Organizational Efficiency: The deployment of ICT in the public sector is aimed 

at improving organizational efficiency and effectiveness, as well as reducing bureaucracy. 

Manual operations have become outdated amid nascent technologies, prompting the need for 

digital transformation .Emerald 

• Improved Resource Utilization: Adopting digital technologies allows for better resource 

management, leading to cost reductions and optimized allocation of public funds. For 

example, cloud migration reduces the need for physical infrastructure, resulting in significant 

savings .CivicPlus 

• Increased Accessibility: Digital platforms enable citizens to access government services 

remotely, breaking down geographical barriers and making services more inclusive. Initiatives 

like Common Service Centres in India provide digital access points for various services, 

particularly benefiting rural populations .Wikipedia 

• Transparency and Accountability: ICT facilitates open data initiatives and real-time 

information sharing, enhancing transparency and enabling citizens to hold governments 

accountable. Digital records and online platforms make it easier to track government activities 

and expenditures .ScienceDirect 

• Citizen Engagement: Interactive platforms and social media channels allow for greater 

citizen participation in governance processes, fostering a more engaged and informed 

populace. E-governance initiatives encourage public input and collaboration in policy-making 

, 

The strategic implementation of ICT in public service delivery not only streamlines operations 

but also builds trust between governments and citizens by promoting openness and 

responsiveness. 

4. SOCIOTECHNICAL INTEGRATION MODELS 

4.1 Technology–People Interaction 

At the core of sociotechnical theory is the belief that technology and human systems are 

deeply intertwined, especially in complex organizations like public institutions. In the context 

https://www.emerald.com/insight/content/doi/10.1108/gkmc-12-2023-0476/full/html?utm_source=chatgpt.com
https://www.civicplus.com/blog/cd/government-technology-trends/?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Common_Service_Centres?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/pii/S0040162524005201?utm_source=chatgpt.com
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of digital governance, successful transformation hinges not only on the acquisition of new 

technologies but also on how these tools are perceived, adopted, and utilized by people—public 

servants, administrators, and citizens alike [1]. 

The interaction between technology and people can be framed through the Technology 

Acceptance Model (TAM) and its derivatives, which emphasize perceived usefulness and ease 

of use as primary drivers of adoption [2]. However, the sociotechnical perspective expands this 

view by incorporating the organizational and societal context in which technology is 

introduced. For instance, a digital portal for filing tax returns may be technically sound, but if 

end-users lack digital literacy or fear data breaches, adoption remains limited [3]. 

In Pakistan’s public sector, projects like the Ehsaas Emergency Cash Program demonstrated 

effective technology–people integration by including a multilingual, user-friendly mobile 

interface and integrating community outreach to ensure that beneficiaries understood how to use 

the platform [4]. Conversely, the failure of certain e-governance portals in rural areas is often 

traced to neglecting end-user capabilities, demonstrating that without alignment with social 

realities, technical systems can falter. 

AN EFFECTIVE SOCIOTECHNICAL INTEGRATION STRATEGY REQUIRES: 

• User-centered design that incorporates feedback from stakeholders 

• Training programs to build digital competencies among employees and citizens 

• Ongoing support systems to troubleshoot technical and procedural barriers 

• Incentives that align technological use with institutional and personal goals [5] 

4.2 ORGANIZATIONAL CULTURE AND DIGITAL ADAPTABILITY 

The organizational culture of public institutions plays a pivotal role in determining the success 

of digital transformation. Culture encompasses the shared values, norms, and behaviors that 

shape how employees engage with innovation and change. Resistance to technological adoption 

is often rooted not in the technology itself, but in deep-seated beliefs and practices that resist 

deviation from traditional bureaucratic models [6]. 

A culture that fosters openness to innovation, collaboration, and learning is more likely to 

embrace digital tools effectively. Conversely, hierarchical, risk-averse environments hinder 

experimentation and adaptation [7]. For example, in Pakistan, government departments that 

established cross-functional digital innovation units—such as the Punjab Information 

Technology Board (PITB)—experienced higher success in project implementation due to their 

more agile and collaborative cultures [8]. 

DIGITAL ADAPTABILITY WITHIN ORGANIZATIONS ALSO DEPENDS ON: 

• Leadership commitment to digital transformation 

• Clear communication of digital goals and their value 

• Policy frameworks that encourage experimentation and tolerate failure 

• Reward systems that recognize digital innovation efforts [9] 
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Research has shown that culture change precedes successful technology integration. Efforts 

such as change management programs, digital champions, and internal knowledge-sharing 

platforms are essential to fostering adaptability [10]. 

Sociotechnical integration is not a linear process but a dynamic, iterative alignment between 

evolving technologies and social systems. Addressing both components simultaneously ensures 

resilience, user satisfaction, and sustainable innovation in public sector governance. 

5. CASE STUDIES FROM PAKISTAN 

Pakistan's journey towards digital transformation in public sector governance offers insightful 

examples of sociotechnical integration. The following case studies highlight how technology and 

human systems have been harmonized to enhance service delivery and governance. 

5.1 NADRA DIGITAL ID SYSTEM 

The National Database and Registration Authority (NADRA) was established in 2000 to 

create a centralized, computerized national identity system. By issuing Computerized National 

Identity Cards (CNICs) embedded with biometric data, NADRA aimed to provide a secure and 

verifiable means of identification for Pakistani citizens. This initiative has been pivotal in 

facilitating access to various services, including banking, voting, and social welfare programs.  

The implementation faced challenges, particularly concerning the inclusion of marginalized 

communities. Reports indicate that certain groups, such as women, transgender individuals, and 

nomadic populations, encountered difficulties in obtaining CNICs due to stringent verification 

processes and socio-cultural barriers. These issues underscore the necessity of designing identity 

systems that are both technologically robust and socially inclusive. Open Global RightsReuters 

5.2 Punjab Land Record Authority (PLRA) Digitalization 

The Punjab Land Record Authority (PLRA) embarked on a mission to digitize land records to 

enhance transparency, reduce disputes, and streamline property transactions. The transition from 

a manual, paper-based system to a digital platform aimed to curtail the influence of traditional 

intermediaries, known as patwaris, who were often implicated in corrupt practices.  

While the digitalization improved access to land records and reduced manipulation, it also faced 

resistance from entrenched interests. The patwaris maintained their influence by adapting to the 

new system, highlighting that technological solutions must be accompanied by organizational 

and cultural reforms to achieve the desired outcomes.  

5.3 EHSAAS EMERGENCY CASH PROGRAM 

In response to the economic hardships exacerbated by the COVID-19 pandemic, the Pakistani 

government launched the Ehsaas Emergency Cash Program in 2020. This initiative aimed to 

https://www.openglobalrights.org/privacy-and-digital-identity-the-case-of-pakistans-nadra/?utm_source=chatgpt.com
https://www.reuters.com/article/technology/corrected-feature-pakistans-digital-id-card-locks-out-millions-idUSL8N2YM1J5/?utm_source=chatgpt.com
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provide financial assistance to vulnerable segments of society through a transparent and efficient 

mechanism. Leveraging NADRA's database and collaborating with financial institutions and 

telecom operators, the program successfully disbursed cash to millions of families.Almendron 

The program's success was attributed to effective public-private partnerships and the integration 

of ICT solutions, which ensured rapid identification and disbursement processes. This case 

exemplifies how sociotechnical systems can be harnessed to deliver timely and impactful public 

services during crises.   

These case studies illustrate that while technological advancements are crucial, their efficacy in 

public sector governance is contingent upon addressing social dynamics, organizational cultures, 

and ensuring inclusivity. A holistic sociotechnical approach is imperative for sustainable digital 

transformation. 

6. METHODOLOGY 

6.1 Data Collection from Public Sector IT Departments 

To explore the integration of sociotechnical systems in Pakistan’s digital governance initiatives, 

a mixed-methods research design was adopted. Primary data was collected from IT 

departments of key public sector organizations, including the National Database and 

Registration Authority (NADRA), the Punjab Land Record Authority (PLRA), and 

administrative offices involved in the Ehsaas Emergency Cash Program. 

A purposive sampling technique was used to select participants from technical and 

administrative units within these organizations. Data collection involved: 

• Structured data request forms submitted through official channels to retrieve information on 

ICT infrastructure, system design processes, user feedback mechanisms, and digital 

performance metrics. 

• Review of internal documentation, such as progress reports, user manuals, deployment plans, 

and policy circulars, which helped in mapping the technological workflows and sociotechnical 

design elements. 

Collected data was categorized under key themes like technology adoption timelines, staff 

training modules, system usability issues, and institutional support mechanisms, which were 

then analyzed to identify patterns and correlations with governance performance. 

6.2 SURVEYS AND QUALITATIVE INTERVIEWS WITH POLICYMAKERS 

To understand the social and policy dimensions of digital transformation, the study also 

involved surveys and semi-structured interviews with key policymakers and decision-

makers in public sector digital reform. 

• Surveys were administered to 75 public officials across various levels (federal, provincial, 

and district) using a Likert-scale questionnaire focusing on: 

https://www.almendron.com/tribuna/wp-content/uploads/2021/11/ehsaas-emergency-cash-report-oct-2020-dec15-2020.pdf?utm_source=chatgpt.com
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o Perceived effectiveness of current digital systems 

o Organizational readiness for digital transformation 

o Challenges encountered in implementation 

o Public response and inclusivity concerns 

• In-depth qualitative interviews were conducted with 15 senior officials from the Ministry of 

Information Technology & Telecommunication, PITB, NADRA, and BISP. These interviews 

aimed to gather insights into: 

o Strategic planning and policy formulation for digital governance 

o Institutional alignment with sociotechnical principles 

o Experiences with public-private collaboration and change management 

All interviews were recorded (with consent), transcribed, and thematically analyzed using NVivo 

14 software. Thematic coding focused on identifying recurring issues related to technology-

human interactions, organizational adaptability, and policy bottlenecks. 

This dual approach provided a comprehensive understanding of how sociotechnical integration 

unfolds in real-world digital governance projects in Pakistan, blending empirical data with 

human-centered insights. 

7. FINDINGS AND DISCUSSION 

7.1 Success Factors for Sociotechnical Alignment 

The analysis of empirical data revealed several critical success factors that facilitate effective 

alignment between social and technical subsystems in public sector digital transformation: 

• Leadership Commitment and Vision: Across all three case studies—NADRA, PLRA, and 

Ehsaas—strong leadership from federal and provincial authorities was identified as a catalyst 

for successful implementation. Leaders who prioritized innovation, transparency, and public 

service created the enabling environment for sociotechnical integration ([1]). 

• User-Centric Design: One of the strongest predictors of technology acceptance was the 

extent to which systems were designed with end-users in mind. The Ehsaas Emergency Cash 

Program's multilingual and mobile-accessible design, for example, significantly improved 

adoption among rural and low-literate populations ([2]). 

• Interdepartmental Collaboration: Coordination between technical units (e.g., software 

developers, data analysts) and administrative decision-makers contributed to more cohesive 

system development. Such collaboration allowed for rapid feedback loops, ensuring that 

technological features were grounded in administrative reality ([3]). 

• Capacity Building and Training: Where staff received structured digital literacy training—

as seen in the PLRA project—employee performance improved, and resistance was reduced. 

Training programs helped bridge the gap between old bureaucratic routines and the new 

digital workflow ([4]). 

• Public Trust and Transparency: Citizens' trust in government systems was enhanced when 

digital governance initiatives offered transparent processes, especially in benefit distribution 

(e.g., Ehsaas). Transparency mechanisms, such as real-time tracking, improved public 

confidence and reduced perceptions of corruption ([5]).  
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7.2 BARRIERS IN INSTITUTIONAL AND CULTURAL ADAPTATION 

Despite numerous gains, the research also highlighted persistent barriers that hinder 

sociotechnical integration: 

• Cultural Resistance to Change: Long-standing bureaucratic norms, especially in land and 

property departments, presented significant challenges. Traditional actors such as patwaris in 

the PLRA system actively resisted digital reforms by creating procedural hurdles or 

manipulating the new systems for their benefit ([6]). 

• Fragmented Governance Structures: A lack of interoperability between federal and 

provincial databases caused operational inefficiencies. For instance, NADRA's centralized 

identity database was not always effectively integrated with provincial welfare or land 

systems, limiting the scalability of citizen-centric services ([7]). 

• Digital Divide and Low Literacy Rates: Limited access to internet connectivity, digital 

devices, and basic digital skills—particularly in rural areas—excluded vulnerable populations 

from fully benefiting from digital services. The digital divide was not just technological but 

also socioeconomic and gendered ([8]). 

• Inflexible Organizational Hierarchies: Traditional chain-of-command models discouraged 

decentralized decision-making, slowing the adoption of agile, innovation-driven digital 

practices. Field officers often lacked the authority to suggest or implement digital process 

improvements ([9]). 

• Policy and Legal Gaps: Interviews revealed that many digital initiatives were implemented 

without comprehensive data protection or cybersecurity legislation. The lack of formal 

frameworks created uncertainty among public servants and raised concerns about liability and 

data misuse ([10]). 

These findings underscore that technology alone is insufficient for meaningful digital 

transformation. Instead, governments must foster institutional readiness, cultural openness, 

and policy coherence to realize the full benefits of sociotechnical systems in public governance. 

8. POLICY RECOMMENDATIONS 

8.1 Need for Digital Literacy Programs 

The success of digital transformation initiatives in the public sector hinges not only on the 

availability of modern technologies but also on the digital competencies of both public servants 

and citizens. The digital divide in Pakistan—shaped by disparities in education, income, gender, 

and geographic location—continues to marginalize significant portions of the population from 

fully engaging with e-governance platforms. 

KEY POLICY RECOMMENDATIONS TO ADDRESS DIGITAL ILLITERACY 

INCLUDE: 

• National Digital Literacy Framework (NDLF): The government should adopt a nationwide 

strategy to standardize digital education, targeting both urban and rural populations, with a 

focus on functional digital skills, cybersecurity awareness, and access equity [1]. 
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• Public Sector ICT Capacity Building: A mandatory digital literacy curriculum should be 

embedded in civil service training institutes to equip government employees with skills in 

data handling, platform navigation, and citizen communication tools [2]. 

• Digital Literacy through Public Libraries and Community Centers: These venues can 

serve as localized training hubs, offering short, certification-based courses in partnership 

with universities, NGOs, and international development agencies [3]. 

• Incentivizing Private Sector Involvement: Tax incentives or public-private partnership 

(PPP) models can encourage telecom and tech firms to invest in grassroots-level digital 

literacy campaigns, especially in underserved regions [4]. 

Empowering citizens with digital skills is not just an educational objective—it is a governance 

imperative to ensure inclusive access to essential public services. 

8.2 Inclusive Governance and Stakeholder Participation 

Digital transformation efforts are most effective when they reflect the voices and needs of 

diverse stakeholders, including marginalized groups, local governments, and end-users of 

public services. The absence of inclusive design often results in low adoption, distrust, and 

technology misuse. 

RECOMMENDED STRATEGIES FOR INCLUSIVE DIGITAL GOVERNANCE 

INCLUDE: 

• Participatory System Design: Engage target beneficiaries, such as farmers, women, 

disabled persons, and small entrepreneurs, in the co-creation of digital platforms. Participatory 

approaches yield systems that are more usable, context-sensitive, and trusted [5]. 

• Gender-Responsive ICT Policies: All digital governance initiatives should incorporate a 

gender lens, ensuring women’s access to digital tools, safe digital spaces, and tailored 

content. Gender disaggregated data can guide targeted interventions [6]. 

• Local Government Empowerment: Decentralize implementation of digital initiatives by 

giving district governments autonomy and budgetary discretion. Local administrations 

can contextualize systems better than centralized bodies [7]. 

• Open Data and Civic Tech Innovation: Promote transparency and citizen oversight 

through open data portals, hackathons, and civic tech incubators that allow the public to 

develop and suggest improvements to digital platforms [8]. 

• Institutionalized Feedback Loops: Establish real-time feedback and grievance redressal 

systems within all major e-governance projects. These systems should be transparent, 

multilingual, and accessible through various digital and non-digital channels [9]. 

Ultimately, digital governance that excludes vulnerable communities is not only unjust—it is 

ineffective. A sociotechnical approach to policymaking, grounded in participatory principles 

and inclusive design, is essential for Pakistan's digital future. 
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Graphs & Charts (Descriptions) 

 
Figure 1: Adoption Rate of E-Government Services in Pakistan (2015–2024) 

Line chart showing progressive increase in digital service usage, especially after 2020 (COVID-

19 era). 

 
Figure 2: Public Satisfaction Index with Digital Governance Tools 

Bar chart comparing citizen satisfaction in paper-based vs. digital processes (NADRA, PLRA, 

etc.). 

 
Figure 3: Components of Sociotechnical Systems in Public Sector 

Pie chart breaking down factors like human skills, infrastructure, policy frameworks, and 

institutional support. 
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Figure 4: Challenges Faced in Public Sector Digital Transformation 

Stacked bar chart depicting resistance to change, lack of infrastructure, data privacy 

concerns.(Visual charts can be created upon request.) 

Summary: 

The study confirms that digital transformation in public sector governance cannot succeed 

without a synchronized integration of sociotechnical components. Projects like NADRA and 

PLRA highlight how the fusion of robust technological systems with human-centered policies 

enhances service delivery, transparency, and accountability. However, institutional inertia, 

digital illiteracy, and inadequate training still hinder holistic transformation. Thus, a 

sociotechnical lens is essential for sustainable public sector reform.  
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