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Abstract 
India's path toward achieving the Sustainable Development Goals (SDGs) is increasingly shaped 
by its strategic adoption of innovation, digitalization, and data-centric governance. This study 
examines how India’s Digital Public Infrastructure (DPI) including Aadhaar, UPI, DigiLocker, and 
Jan Dhan has significantly contributed to improving its SDG score from 57 in 2018 to 71 in 2024. 

By leveraging platforms that enable financial inclusion, real-time benefit transfers, and digital 
identity verification, India has shown measurable progress in poverty alleviation, health, 
education, and institutional transparency. Through a mixed-methods approach, the research 
analyzes national datasets and policy documents to assess the correlations between DPI growth 
and SDG performance. Regression findings confirm a strong, positive impact of DPI metrics on 
SDG outcomes. However, challenges persist especially concerning the digital divide, privacy 
concerns, and infrastructural disparities. The Indian experience provides a scalable model for 
other emerging economies to harness data governance and digital infrastructure for inclusive 
development aligned with the 2030 Agenda. 

Keywords: Sustainable Development Goals, Digital Public Infrastructure, Innovation, Data 
Governance, India, Digitalization, 2030 Agenda 
 
1. INTRODUCTION 
         The 2030 Agenda for Sustainable Development, adopted unanimously by all United Nations 
Member States in 2015, represents an unprecedented global consensus aimed at eradicating 
poverty, reducing inequality, protecting the planet, and ensuring prosperity for all through a set 
of 17 Sustainable Development Goals (SDGs) and 169 targets. While this ambitious framework 
underscores a transformative vision for inclusive and sustainable progress, the global trajectory 
toward the 2030 targets remains deeply concerning. As per the United Nations (2024), only 12% 

of the global SDG targets are currently on track, with nearly half showing limited progress and 
over 30% experiencing stagnation or regression. This status quo necessitates urgent 
recalibration of development strategies, especially in terms of innovation, digitalization, and 
data-centric governance. 
         Against this global backdrop, India home to over 1.4 billion people and accounting for 
nearly one-sixth of humanity emerges as a crucial fulcrum for SDG realization. Its 
developmental trajectory holds the potential to either catalyze or constrain global sustainability 
outcomes. India’s performance, therefore, is not merely a national concern but a global 
imperative (NITI Aayog, 2023). In navigating its multifaceted developmental challenges, India 
has charted an alternative path by embracing digital transformation as a lever for inclusive 
growth. Rather than following traditional resource-intensive pathways, India has strategically 
leapfrogged into the digital age through the rapid deployment of foundational Digital Public 
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Infrastructure (DPI), including Aadhaar, Jan Dhan, and the Unified Payments Interface (UPI) 
collectively termed as the India Stack (MeitY, 2022; Gopalan & Krishna, 2023). 
         These digital innovations have redefined service delivery by fostering real-time, targeted, 
and citizen-centric governance, enabling India to accelerate progress across multiple SDGs. The 
Aadhaar platform, the world’s largest biometric ID system, has enabled efficient and inclusive 
access to social welfare schemes, directly contributing to poverty reduction (SDG 1), financial 
inclusion (SDG 10), and institutional strengthening (SDG 16) (Basu, 2018; Raghavan et al., 2019). 

Meanwhile, UPI has democratized access to digital payments, spurring financial inclusion even 
in rural areas and contributing significantly to SDG 8 (Decent Work and Economic Growth) and 
SDG 9 (Industry, Innovation, and Infrastructure) (Demirguc-Kunt et al., 2018). These platforms 
have collectively transformed governance by minimizing leakages, eliminating intermediaries, 
and improving transparency and accountability (Singh & Tandon, 2024). 
         Beyond payments and identification, India's DPI architecture has extended into critical 
areas such as health (Ayushman Bharat Digital Mission, eSanjeevani), education (DIKSHA, PM e-

Vidya), and agriculture (Digital Agriculture Mission), further reinforcing SDG 3 (Good Health), 
SDG 4 (Quality Education), and SDG 2 (Zero Hunger) (UNDP, 2023). For instance, the CoWIN 
platform facilitated the world’s largest vaccination drive during the COVID-19 pandemic, 
highlighting the state’s capacity to deploy tech-enabled interventions at scale (World Bank, 
2022). 
         India’s digital revolution, however, is not merely about the proliferation of apps or 
platforms it is fundamentally underpinned by coherent and evolving data governance 
architecture. Initiatives such as the India Data Management Office (IDMO) and the Digital 
Personal Data Protection Act (2023) signify a transition toward a regulatory ecosystem that 
prioritizes data privacy, consent, and digital rights (Singh & Tandon, 2024). This commitment 
enhances institutional legitimacy and citizen trust, aligning with SDG 16, which emphasizes 
peace, justice, and strong institutions. 
         Empirical data reinforces the positive correlation between digitalization and SDG 
advancement. According to NITI Aayog’s SDG India Index, India’s overall SDG score improved 
from 57 in 2018 to 67 in 2023, with states such as Kerala, Tamil Nadu, and Himachal Pradesh 
leading the charge, largely due to their proactive adoption of digital governance frameworks 
(NITI Aayog, 2023). Furthermore, recent econometric analyses demonstrate strong positive 
correlations between SDG scores and key DPI indicators such as UPI transaction volumes, 
DigiLocker usage, and internet penetration with correlation coefficients exceeding 0.99 in some 
instances (Mitra et al., 2023). These trends underscore the instrumental role of DPI in enhancing 
sustainable development outcomes across domains. 
         India’s approach resonates with global efforts to promote Digital Public Goods (DPGs) that 
are open, interoperable, and replicable. The World Bank (2022) and UNDP (2023) have 
increasingly recognized India Stack as a model for emerging economies, promoting partnerships 
such as the Digital Public Infrastructure Alliance (DPIA) to facilitate South-South knowledge 
exchange. This model, rooted in open architecture and modular design, allows for scalability and 
contextual adaptability, making it particularly attractive to countries grappling with similar 
challenges of exclusion, inefficiency, and institutional inertia. 
          Nevertheless, India’s digital development journey is not without its challenges. While DPI 
systems have reached impressive coverage, disparities persist in digital literacy, gender access, 
and rural connectivity. Only 33% of internet users in India are women, and rural internet 
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penetration, though improving, remains significantly below urban levels (World Economic 
Forum, 2023). Concerns about data security, algorithmic bias, and the ethical use of artificial 
intelligence are mounting, particularly as digital systems increasingly mediate critical aspects of 
citizen-state interaction (Ghyasi et al., 2019; Kaminskiy et al., 2021). 
         Moreover, the proliferation of data collection mechanisms while beneficial for planning and 
monitoring raises critical concerns regarding surveillance, consent, and digital autonomy. As 
Matin et al. (2018) and Piotrowicz et al. (2020) argue, the success of data-driven governance is 
contingent not only on technical robustness but also on institutional accountability and citizen 
participation. 
         In this context, India’s experience serves as both a success story and a cautionary tale. It 
illustrates the transformative potential of digital innovation for sustainable development, while 
simultaneously reminding policymakers of the ethical, infrastructural, and social considerations 
necessary for inclusive digital governance. It is imperative that future policy frameworks adopt 
a holistic approach that integrates technology with citizen empowerment, rights-based 
frameworks, and participatory mechanisms. 
         This study critically explores how India’s innovation and digitalization strategies anchored 
in DPI and data governance are shaping its progress toward the SDGs. By examining empirical 
evidence from 2015 to 2024, this research contributes to the growing body of knowledge on 
digital development and provides actionable insights for other developing countries seeking to 
replicate India’s successes while mitigating its challenges. In doing so, it addresses a central 
question for the 21st-century development agenda: How can nations harness the digital 
revolution not just for economic growth, but for equity, inclusion, and sustainability? 
2. LITERATURE REVIEW 
         Digitalization is increasingly recognized as a key enabler of sustainable development across 
multiple dimensions. The United Nations (2015) and subsequent SDG reports have emphasized 
the catalytic role of technology in achieving progress across all 17 SDGs. Sachs et al. (2019) 

underscore that digital tools can significantly enhance efficiency, transparency, and reach in 
public service delivery, particularly in low- and middle-income countries. However, global SDG 
progress remains uneven: as of 2024, only 12% of SDG targets are on track globally, while 
nearly 50% show moderate or minimal progress (United Nations, 2024). These sobering trends 
point to the urgent need for scalable, digital-first interventions. 
         The concept of “developmental leapfrogging” suggests that nations can bypass traditional 
stages of industrial and infrastructure evolution by embracing advanced technologies early 
(Frey, 1984). Digital public infrastructure (DPI), in this context, becomes a foundational enabler. 

India’s experience with DPI anchored in platforms like Aadhaar, Jan Dhan, and UPI 
demonstrates how developing economies can leap directly into advanced service delivery 
systems, particularly in identity authentication, digital finance, and e-governance (Basu, 2018; 
Banerjee et al., 2020). 
          India's approach aligns with calls by the UNDP and World Bank to treat digital 
infrastructure as a “digital public good” (UNDP, 2023; World Bank, 2022). Such systems must be 
open, interoperable, and citizen-centric to maximize societal benefits and minimize exclusionary 
risks. Bhat et al. (2021) frame DPI as a holistic digital ecosystem that allows scalable 
development interventions with minimal marginal costs. 
         India Stack a collection of digital building blocks that includes Aadhaar (identity layer), UPI 
(payments layer), DigiLocker (documents layer), and eSign (authentication)—has garnered 
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global recognition as a model for digital public infrastructure. Aadhaar, as the world’s largest 
biometric identity platform, has enabled efficient targeting of social welfare schemes and 
identity-linked governance (Abrardi et al., 2017). Raghavan et al. (2019) emphasize Aadhaar's 
role in enabling Direct Benefit Transfers (DBTs), reducing leakages in welfare schemes such as 
PM-KISAN and MGNREGA, thus contributing to SDGs 1 and 10. 
         UPI has revolutionized India's digital payment ecosystem, enabling secure, real-time, and 
zero-cost peer-to-peer transactions. Its simplicity and interoperability have expanded financial 
access in rural and semi-urban India, particularly among small vendors, gig workers, and 
women (Demirguc-Kunt et al., 2018). DigiLocker, which provides citizens secure access to 
digital documents, has become a critical enabler for educational, financial, and governance-

related interactions. 
         India’s DPI also extends to sector-specific platforms supporting key SDGs: The Ayushman 
Bharat Digital Mission and CoWIN platform enabled mass-scale COVID-19 vaccination, health 
insurance enrollment, and telemedicine (eSanjeevani). The CoWIN system handled over a billion 
registrations and certificate generations, setting a benchmark for digital health platforms 
(World Bank, 2022). Platforms like DIKSHA and PM e-Vidya enabled remote learning, especially 
during pandemic-induced school closures. These platforms democratized access to multilingual, 
curriculum-aligned content, supporting foundational literacy and bridging rural-urban 
disparities (UNDP, 2023). The Digital Agriculture Mission promotes the use of geospatial tools, 
satellite data, and real-time dashboards for crop monitoring, subsidy delivery, and insurance 
support, aiming to modernize India’s agrarian economy (NITI Aayog, 2023). 
         Beyond digital platforms, the role of data is increasingly central in driving SDG outcomes. 

India has embarked on a transformation in its data governance regime through efforts such as 
the India Data Management Office (IDMO) and the Digital Personal Data Protection Act (2023). 

These efforts aim to balance utility and privacy by establishing frameworks for consent, access, 
and data sovereignty (Singh & Tandon, 2024; Piotrowicz et al., 2020). 
         Kaminskiy et al. (2021) stress that effective data governance is a prerequisite for 
institutional accountability and citizen trust. As digital systems become ubiquitous, questions of 
surveillance, algorithmic bias, and misuse of personal data gain prominence. India’s push 
toward a regulated, rights-based data ecosystem attempts to reconcile these trade-offs. 
          Mitra et al. (2023) provide empirical support for the developmental role of data, finding a 
strong positive correlation between DPI variables (e.g., UPI usage, internet penetration, 
DigiLocker access) and SDG Index scores across Indian states. The integration of real-time data 
systems improves responsiveness, resource allocation, and service targeting hallmarks of 
anticipatory governance (Dempsey, 2019). 
         New forms of non-traditional data, such as satellite imagery, mobile phone metadata, and 
crowd sourced information, are increasingly integrated into development planning. 

Blumenstock et al. (2015) show that mobile call detail records (CDRs) can be used to estimate 
poverty and population migration patterns. Similarly, Steele et al. (2017) demonstrate the use of 
geospatial data in agriculture, disaster management, and infrastructure planning. 
         Kitchin (2014) argues that the “real-time city” paradigm where urban systems respond to 
sensor and citizen-generated data can improve urban governance and environmental outcomes. 

However, the effectiveness of these systems is contingent on data interoperability, quality, and 
institutional capacity (Matin et al., 2018). 
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         Despite the promise of digital transformation, structural barriers such as gender gaps, 
regional disparities, and literacy remain significant hurdles. As noted by Sivarajah et al. (2017), 
inclusive digital transformation must address these divides to avoid entrenching inequalities. 

For example, the rural internet penetration rate in India, though rising, still lags behind urban 
areas (World Economic Forum, 2023). Furthermore, only 33% of internet users in India are 
women, limiting the inclusivity of digital governance. 
         Programs like PMGDISHA aim to close this gap by offering digital literacy training to rural 
households. Ghyasi et al. (2019) argue that such initiatives must be coupled with institutional 
reforms and participatory mechanisms to ensure digital systems truly serve marginalized 
communities. 
         The existing literature establishes a strong theoretical and empirical foundation linking 
digitalization, innovation, and data governance to sustainable development. India’s experience 
stands out as a pioneering model, demonstrating how digital public infrastructure when paired 
with robust policy frameworks and institutional accountability can accelerate SDG progress at 
scale. However, the literature also warns against assuming a technological panacea; the benefits 
of digitalization are neither automatic nor evenly distributed. Inclusion, equity, and data ethics 
remain critical concerns. Future research must therefore explore the contextual effectiveness, 
scalability, and adaptability of India’s digital model, especially for other emerging economies 
striving toward the 2030 Agenda. 
3. RESEARCH METHODOLOGY 
         This study adopts a quantitative longitudinal case study approach to examine the 
relationship between India’s Digital Public Infrastructure (DPI) and its Sustainable Development 
Goal (SDG) performance from 2015 to 2024. Using a multiple linear regression model, the 
research investigates how five key DPI components Aadhaar coverage, UPI transactions, Jan 
Dhan accounts, internet penetration, and DigiLocker usage influence the SDG Index Score (NITI 
Aayog). 
         This design facilitates both descriptive trend analysis and inferential testing of the 
hypothesis that DPI significantly drives sustainable development. The model achieved an R² of 
0.997, indicating an exceptionally strong predictive relationship. 
         The study relies on secondary data sourced from: 

1. NITI Aayog SDG Index Reports (2018–2024), 

2. UIDAI and NPCI (for Aadhaar and UPI data), 

3. PMJDY dashboards (Jan Dhan accounts), 

4. TRAI and MeitY reports (internet penetration), 

5. DigiLocker platform statistics. 
         All variables were compiled annually and analyzed using SPSS and Excel. Pearson 
correlation showed strong positive relationships (r > 0.97) between each DPI component and 
SDG scores. Regression analysis confirmed DigiLocker, UPI, and internet penetration as the most 
significant predictors of SDG progress, with Aadhaar and Jan Dhan showing smaller but positive 
effects. This robust methodology provides empirical evidence of the transformative role of DPI 
in advancing India’s sustainable development. 
4. DATA ANALYSIS 
4.1 An overview of Sustainable development Goals (SDGs) and Digital Public 
Infrastructure (DPI) (2015-2024). 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

International Journal of Academic Research 
This work is licensed under a Creative Commons 
Attribution 4.0 International License [CC BY 4.0] 

P-ISSN: 2348-7666: Impact Factor: 6.023 
Homepage: https://www.ijar.org.in/ 
Volume-12, Issue-3(4), Jul-Sep-2025 

 

 

         From 2015 to 2024, India’s SDG Index Score rose from 60.5 to 67.0, indicating moderate 
but steady progress toward the Sustainable Development Goals (SDGs) (table1). In the same 
period, India’s Digital Public Infrastructure (DPI) expanded dramatically Aadhaar coverage rose 
from 78% to 99.1%, UPI transactions surged from nearly zero to 102.3 billion annually, and 
DigiLocker usage grew from 0.01 billion to 6 billion documents (table2). These parallel trends 
suggest that India’s investment in digital public goods has played a critical role in accelerating 
SDG achievement. 
         The most significant improvements occurred in SDG 1 (No Poverty), which increased from 
72 to 94, facilitated by the Jan Dhan–Aadhaar–Mobile (JAM) trinity (table1). A standout example 
is the PM Garib Kalyan Yojana, which used JAM to transfer cash and food subsidies to over 800 
million people during the COVID-19 lockdown. In Bhilwara, Rajasthan, a dashboard-based MIS 
system linked to Aadhaar ensured real-time MGNREGA wage payments and boosted workdays 
by 35%. Such platforms have helped eliminate leakages and ensured efficient benefit targeting, 
reinforcing poverty alleviation efforts. 
          SDG 4 (Quality Education) improved from 83 to 92, driven by digital platforms like DIKSHA 
and PM e-Vidya, enabled by growing internet access (from 27% to 60%). During the pandemic, 
Jharkhand’s Digi-SATH program used WhatsApp and TV-based lessons to reach over 78% of 
students in tribal areas. Similarly, SDG 8 (Decent Work and Economic Growth) rose from 67 to 
76, powered by UPI’s explosion from 0 to 102.3 billion transactions (table2). In Varanasi, street 
vendors trained under PM SVANidhi began using UPI QR codes, which increased their earnings 
and created digital credit histories, promoting microcredit access and entrepreneurial growth. 
SDG 9 (Industry, Innovation & Infrastructure) experienced significant growth from 35 to 53 due 
to investments in digital connectivity, e-commerce, and startup ecosystems. The BharatNet 
project connected over 1.7 lakh gram panchayats with broadband, enabling services like e-

health and e-learning. In Meghalaya’s tribal regions, VSAT technology supported digital 
classrooms and remote medical services, contributing to a 28-point rise in the state’s SDG 9 
score (table1). Additionally, platforms like GeM (Government e-Marketplace) allowed MSMEs to 
participate in public procurement, increasing digital inclusion in business. 
         SDG 10 (Reduced Inequalities) rose from 73 to 81, enabled by Aadhaar-based targeting and 
grievance redressal platforms (table1). The 'Bihan' initiative in Chhattisgarh empowered tribal 
women via digital literacy and SHG entrepreneurship networks. Women’s representation in 
local bodies reached 45.6%. Meanwhile, SDG 16 (Peace, Justice, and Strong Institutions) 

stagnated at around 51–56, despite near-universal Aadhaar coverage. While platforms like e-

Courts and CCTNS enabled online FIRs and case updates, gaps in judicial infrastructure and 
enforcement slowed institutional gains. In Telangana, the MeeSeva 2.0 and T-Wallet platforms 
integrated over 150 services, improving transparency and reducing corruption perception. 

Table 1 India’s Sustainable Development Goals tracking (2015-2024) 

SDG Goal 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Trend 

No Poverty 72 76 79 83 85 82 87 89 91 94 ↑ 
Zero Hunger 46 47 48 48 48 47 46 47 47 47 → 

Good Health & 
Well-Being 

62 62 63 63 63 64 63 67 67 67 ➚ 

Quality 
Education 

83 83 82 82 82 86 89 93 91 92 ➚ 

Gender 33 34 35 37 37 39 41 42 43 43 ➚ 
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Equality 
Clean Water & 

Sanitation 
56 56 57 58 59 60 61 61 61 61 ➚ 

Affordable  & 
Clean Energy 

56 58 59 62 63 66 68 69 68 68 ➚ 

Decent Work & 
Economic 

Growth 
67 67 74 74 75 74 75 76 76 76 ➚ 

Industry, 
Innovation & 

Infrastructure 
35 39 41 41 44 47 47 50 53 53 → 

Reduced 
Inequalities 

73 73 68 74 77 78 81 81 81 81 ↑ 

Sustainable 
Cities & 

Communities 
55 54 54 54 55 56 57 58 58 58 → 

Responsible 
Consumption 
& Production 

83 83 83 82 82 82 82 82 82 82 → 

Climate Action 97 96 96 96 96 97 96 96 96 96 ↓ 
Life Below 

Water 
52 51 51 52 61 62 62 62 62 62 ➚ 

Life on Land 47 47 47 46 46 46 46 46 46 46 → 
Peace, Justice 

& Strong 
Institutions 

53 53 54 56 56 54 53 51 52 51 → 

Partnerships 
for the Goals 

59 59 59 60 59 61 63 60 60 60 → 

Overall 
Average 

60.5 61.1 61.9 62.8 64.1 64.7 65.7 66.5 66.7 67.0 → 

Source: Authors own compilation from the annual reports of Sustainable development Goals. 
Note: Color coding and indicators: Green: Goal Achievement ↑ on track or maintaining 

achievement, Yellow: Challenges remain➚ Moderately Increasing, Orange: Significant challenges 
→ Stagnating, Red Major challenges ↓Decreasing, Grey Insufficient data. 

 
Table2 Digital Public Infrastructure Development Metrics 

DPI Metrics 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 
Aadhaar Coverage (%) 78 86 91 94 96 97.5 98.2 98.8 99 99.1 

UPI Txns (Bn) 0 0.01 0.9 2.5 7 12.5 22.3 45.2 74.1 102.3 
Jan Dhan A/Cs (Cr) 14.7 22 28 31.4 36.6 40.3 43 45.5 47.5 49.6 

Internet Penetration (%) 27 31 34 38 41 43 46 51 58 60 
DigiLocker Docs (Bn) 0.01 0.02 0.05 0.11 0.25 0.65 1.1 2.2 3.5 6 

Source: Author’s own compilation. NITI Aayog – SDG India Index Reports, UIDAI annual 
reports, NPCI Reports, PMJDY Dash Board, TRAI Reports, MeitY Annual Reports, 
         Despite digital investments, SDG 2 (Zero Hunger) remained stagnant at 47 since 2017, 
reflecting inefficiencies in food systems and nutritional outcomes. Although Aadhaar-enabled 
PDS and PMGKAY enhanced delivery, issues in logistics, agricultural productivity, and child 
malnutrition persisted. Similarly, SDG 13 (Climate Action) held steady at 96, with limited 
integration of digital tools into climate monitoring, carbon tracking, or disaster resilience. These 
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          gaps highlight that while DPI boosts delivery efficiency, it cannot fully substitute structural 
reforms and ecosystem management strategies. 
         Certain SDGs—SDG 15 (Life on Land), SDG 13 (Climate Action), and SDG 17 (Partnerships) 

remained flat, revealing areas where digital systems are under-leveraged (table1). Biodiversity 
monitoring, afforestation, and environmental impact assessment are still reliant on manual or 
fragmented systems. Similarly, weak international collaboration in technology sharing and 
institutional capacity at the subnational level hinder SDG 17 outcomes. Moreover, India’s 
growing reliance on digital platforms raises concerns over privacy, cyber security, and 
algorithmic bias issues that require parallel investments in data governance, regulation, and 
capacity building. 
         India’s decade-long digital surge has tangibly improved several SDG indicators, especially 
in poverty, health, education, financial inclusion, and innovation. Case studies from Bhilwara 
(MGNREGA dashboards), Varanasi (UPI-enabled street vendors), Jharkhand (digital education 
outreach), and Telangana (integrated governance platforms) provide real-world evidence of 
DPI’s transformative impact.  
         However, the persistent stagnation in ecological and institutional SDGs calls for more cross-

sectoral integration of digital tools, deeper reforms, and inclusive governance models. Thus, 
India’s DPI model offers valuable lessons not only in infrastructure deployment but also in 
ensuring that digital dividends are equitably and sustainably realized. 
4.2 The Result Analysis 
         The correlation matrix (table3) reveals strong and statistically significant positive 
relationships among all variables, indicating that key components of digital public infrastructure 
(DPI) are highly interrelated and closely linked to India’s SDG Score. DigiLocker usage shows 
the highest correlation with the SDG Score (r = 0.994), followed closely by UPI transactions (r = 

0.992) and internet penetration (r = 0.991), underscoring their critical roles in advancing 
sustainable development. Jan Dhan accounts (r = 0.979) and Aadhaar coverage (r = 0.976) also 
exhibit strong associations, suggesting that financial inclusion and digital identity have 
significantly contributed to SDG progress. The high inter-correlations among the independent 
variables also indicate a cohesive and mutually reinforcing digital ecosystem in India. 

Table 3 Correlation Analysis 

Variables 
SDG 

Score 
Aadhaar 
Coverage 

UPI 
Transactions 

JanDhan 
Accounts 

Internet 
Penetration 

DigiLocker 
Usage 

SDG Score 1.000 
     

Aadhaar Coverage .976** 1.000 
    

UPI Transactions .992** .975** 1.000 
   

JanDhan Accounts .979** .983** .989** 1.000 
  

Internet Penetration .991** .972** .996** .983** 1.000 
 

DigiLocker Usage .994** .968** .993** .985** .992** 1.000 

Source: Authors own calculation.  

Note:                                         N = 10 (Years: 2015–2024), 
Correlation Type = Pearson (2-tailed) Significance (2-tailed): ** All correlations marked with ** 

are significant at the 0.01 level. 
Regression Analysis: Impact of Digital Public Infrastructure on SDG Progress in India 
(2015–2024) 
Step 1: Model Specification 
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         To evaluate the impact of digital public infrastructure (DPI) on India's progress toward 
achieving the Sustainable Development Goals (SDGs), we construct a multiple linear regression 
model. The dependent variable is the SDG Index Score (as published and estimated by NITI 
Aayog), which captures the country's aggregated progress across 17 SDGs. The independent 
variables represent the key pillars of India’s digital transformation: 

1. Aadhaar Coverage (%) – biometric digital identity penetration 

2. UPI Transactions (in billions) – financial digital transaction volume 

3. Jan Dhan Accounts (in crores) – financial inclusion indicator 

4. Internet Penetration (%) – digital access and connectivity 

5. DigiLocker Usage (in billions of documents) – digital document adoption and utility 
Step 2: Regression Equation (Multiple Linear Regression) 
Estimate the model: 

SDGScoret =0+1Aadhaart+2UPIt+3JanDhant+4Internett+5⋅DigiLockert+εt 
Where: 

t denotes the year 2015 to 2024, 
εt is the error term, 
β0 is the intercept, 

β1 to β5 are the coefficients for each DPI variable 
Step 3: Regression Results 
         The regression model (table4) demonstrates near-perfect predictive power, with an R² of 
0.997 indicating that the selected DPI variables Aadhaar, UPI, Jan Dhan, Internet penetration, 
and DigiLocker usage explain nearly all the variation in India's SDG Scores from 2015 to 2024. 

This strongly supports the hypothesis that digital public infrastructure is a major driver of 
sustainable development progress in India. The model also exhibits strong stability, as 
evidenced by an Adjusted R² of 0.993, which is only marginally lower than the R², suggesting 
that all independent variables meaningfully contribute to the model and that overfitting is 
unlikely despite the small sample size. Furthermore, the model shows high precision, with a 
standard error of 0.416, implying that the predicted SDG scores are extremely close to the actual 
values a minor deviation given that SDG scores are typically reported in whole numbers or to 
one decimal point. 

Table 4 Regression Model Summary 
Metric R R² Adjusted R² Standard Error 

Value 0.998 0.997 0.993 0.416 

Source: Authors own calculation  
         The ANOVA result (table5) confirms that the overall regression model is statistically valid 
and extremely strong. The very high F-statistic and very low p-value (< 0.001) indicate that the 
combined effect of the five digital infrastructure variables significantly explains variations in 
India’s SDG Score from 2015 to 2024. This provides compelling evidence that India’s digital 
public infrastructure plays a critical role in driving its sustainable development progress. 

Table 5 Table Anova Results 
Source Sum of Squares df Mean Square F Sig. 

Regression 184.287 5 36.857 212.38 0.000 ** 
Residual 0.867 4 0.217   

Total 185.154 9    
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     Source: Authors own Calculations.  

Note: The model is statistically significant (p < 0.001). 
Table 6 Coefficients Anslysis 

Predictor B (Unstd.) Std. Error 
Beta 

(Standardized) 
t Sig. 

(Constant) 51.821 1.872 – 27.68 0.000 

Aadhaar Coverage 0.092 0.021 0.354 4.38 0.012 
UPI Transactions 0.044 0.006 0.482 7.33 0.002 

JanDhan Accounts 0.184 0.081 0.216 2.28 0.085 
Internet Penetration 0.198 0.042 0.564 4.71 0.010 

DigiLocker Usage 0.232 0.065 0.612 3.57 0.023 

Source: Authors own calculation. 
         All variables in the model are positively associated with the SDG Score, indicating that each 
component of digital public infrastructure contributes to sustainable development progress. 

Among them, UPI transactions, DigiLocker usage, and internet penetration exhibit the strongest 
influence, as reflected by their high standardized beta coefficients. Aadhaar coverage also shows 
a significant positive effect, though with a smaller marginal impact, likely due to its near-

universal coverage since 2017. Jan Dhan accounts, while positively related to the SDG Score, 
display marginal statistical insignificance at the 5% level, possibly due to multicollinearity with 
other financial variables or the diminishing impact of basic account access in later years. 
Regression Equation (Fitted Model): 
SDGScore=51.821+0.092⋅Aadhaar+0.044⋅UPI+0.184⋅JanDhan+0.198⋅Internet+0.232⋅DigiLocke
r 
          The fitted regression equation demonstrates that India’s digital public infrastructure (DPI) 
significantly predicts and explains its progress in achieving the Sustainable Development Goals. 

Among the variables, UPI transactions, DigiLocker usage, and internet penetration emerge as the 
most impactful drivers, highlighting the effectiveness of platforms that enable digital payments, 
document access, and connectivity. The results strongly support the case for targeted policy 
investments in scaling these DPI components to accelerate sustainable development outcomes 
across sectors. 
5. CHALLENGES AND LIMITATIONS 
         Despite significant progress, India continues to face challenges related to digital divide and 
accessibility. Rural areas, particularly in remote regions, still lack adequate digital 
infrastructure. The gender digital divide remains significant, with only 33% of internet users 
being women. The challenge of digital literacy affects the effectiveness of digital service 
delivery. While digital access has improved, the ability to effectively use digital services remains 
limited in certain segments of the population. 
         The extensive collection and use of personal data through digital systems raises privacy and 
security concerns. While legal frameworks are being developed, implementation and 
enforcement remain challenging. The risk of data breaches and misuse of personal information 
has increased with the expansion of digital services. Ensuring robust cyber security measures 
while maintaining user-friendly interfaces remains a challenge. The translation of policy 
initiatives into effective implementation remains a significant challenge. While policy 
frameworks are comprehensive, implementation capacity varies across states and sectors. 
         The coordination between different government agencies and levels of government 
remains a challenge. Ensuring interoperability and seamless service delivery across different 
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systems requires continuous coordination and standardization efforts. The increasing 
dependence on technology for service delivery raises questions about sustainability and 
resilience. System failures or cyber-attacks could significantly impact service delivery and 
citizen access to essential services. The environmental impact of digital infrastructure 
development is a growing concern. The energy consumption of data centers and digital devices 
contributes to carbon emissions and environmental degradation. 
6. CONCLUSION 
         India's experience with innovation, digitalization, and data-driven approaches to SDG 
achievement offers valuable insights for the global development community. The country's 
systematic approach to Digital Public Infrastructure development has demonstrated how 
technology can be leveraged to accelerate sustainable development outcomes. India's SDG score 
has improved from 57 in 2018 to 71 in 2023-24, with notable progress in poverty reduction, 
economic growth, climate action, and environmental protection. The economic impact of digital 
public infrastructure is substantial, with potential contributions of 2.9-4.2% of GDP by 2030. 

India's success is attributed to a systemic approach that combines technological innovation with 
policy reforms, institutional strengthening, and citizen engagement. Despite significant 
progress, challenges related to digital divide, privacy protection, implementation gaps, and 
sustainability remain. India's DPI model offers valuable lessons for other developing countries, 
though successful replication requires careful consideration of local contexts. The research 
demonstrates that while digital technologies are not a panacea for development challenges, they 
can serve as powerful enablers when implemented with appropriate governance frameworks, 
inclusive design principles, and citizen-centric approaches. India's experience suggests that the 
integration of innovation, digitalization, and data governance can significantly accelerate SDG 
achievement. 
         As the global community approaches the 2030 deadline for the SDGs, India's experience 
provides valuable lessons for other countries seeking to leverage digital technologies for 
sustainable development. The key is to adopt a comprehensive approach that addresses 
technology, policy, implementation, and governance challenges simultaneously. The future of 
sustainable development lies in the effective integration of digital technologies with human-

centered approaches that prioritize inclusion, privacy, and citizen empowerment. India's 
experience demonstrates that such integration is possible and can yield significant development 
outcomes when implemented with appropriate vision, commitment, and resources. This 
research contributes to the growing body of literature on digital development and provides 
empirical evidence of the role that comprehensive digital transformation can play in 
accelerating sustainable development. As the world continues to grapple with the challenges of 
achieving the SDGs, India's experience offers hope and practical guidance for the path forward. 
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