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Introduction 

The welfare state - the idea that governments should actively protect citizens' economic 

and social well-being - is under pressure worldwide. Aging populations, rising service de-

mand, shrinking budgets, and growing inequality are forcing governments to find smarter 

ways to deliver social protection. At the same time, every citizen interaction with public 

institutions generates data. When collected and analyzed at scale, this data becomes a po-

werful resource: revealing who needs help, where services are failing, and how resources 

can be better allocated. This article investigates how big data analytics can improve social 

policy delivery, comparing experiences from the United States, Germany, Estonia, and 

South Korea, and drawing implications for Armenia. The central argument is that big data, 

embedded within a governance framework inspired by social market economy principles, 

can become a vehicle for more equitable and efficient welfare delivery - but only if sup-

ported by the right institutions, legal safeguards, and political will. The research hypothesis 

is that countries integrating big data tools into welfare governance within a social market 

economy orientation achieve measurably better outcomes in targeting accuracy, administ-

rative efficiency, and citizen satisfaction. The practical significance is threefold: it offers 

Armenian policymakers an evidence-based framework for prioritizing digital investments 

in social protection; it demonstrates that Armenia's Digital Armenia strategy and the Mi-

nistry of High-Tech Industry already provide institutional preconditions for meaningful 

progress; and it bridges global best practices with local implementation realities. 

Methodology 

This article uses a qualitative comparative analysis (QCA) approach, supplemented by se-

condary quantitative data, comparing four countries selected to represent different welfare 

regime types and levels of digital maturity. The selection follows a most-different systems 

design [Rihoux, Ragin, 2009, 19–21], with countries varying substantially in size, income, 

welfare tradition, and governance context. Data sources include OECD digital government 

reports (2020–2024), World Bank governance indicators, UN EGDI scores, Eurostat social 

protection data, and for Armenia specifically, the Statistical Committee of the Republic of 

Armenia and the World Bank Armenia Digital Economy project reports. The analysis 

proceeds in two stages: cross-country comparison of digital governance indicators, 

followed by a structured assessment of Armenia's capabilities and gaps. 
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Literature review 

What has changed in the last two decades is not governments' reliance on data - that is 

longstanding - but the scale, speed, and variety of data now available, what scholars call 

"big data" [Laney, 2001, 1]. Mayer-Schönberger and Cukier (2013) were among the first 

to explore its implications for public institutions, arguing that the shift from small samples 

to whole datasets fundamentally changes decision-making [Mayer-Schönberger, 2013, 6–

8]. Dencik et al. (2019) introduced "data welfare" - the idea that access to and control over 

data is itself a social good government should actively manage [Dencik, et al., 2019, 266]. 

Esping-Andersen's welfare state typologies remain foundational [Esping-Andersen, 1990, 

26–29]: social democratic states tend toward centralized data systems and stronger privacy 

protections, while liberal welfare states show more fragmented approaches. The social 

market economy concept provides a complementary lens - markets as the primary engine 

of activity, but the state correcting market failures and ensuring social cohesion [Eucken, 

2004, 52–54]. In the digital age, this means data-driven administration oriented toward 

fairness and inclusion, not merely efficiency. 

Estonia's X-Road platform has attracted considerable scholarly attention as a model of di-

gital public service transformation [Lips, 2020, 87–89], while South Korea's integrated so-

cial information systems demonstrate the potential of data-driven poverty targeting [Kim, 

Lee, 2022, 101]. For post-Soviet economies, digital divides between citizens and institu-

tions remain a significant barrier [Mossberger, et al., 2021, 114–116], and studies of Arme-

nia's digital transformation, while growing, remain limited [World Bank, 2023, 7–9]. The 

key gap this article addresses is the absence of a framework connecting big data governance 

specifically to welfare state functions in small transition economies. 

Scientific novelty 

The scientific novelty of this article lies in three interconnected contributions. First, it deve-

lops an original analytical framework that connects big data governance specifically to 

welfare state delivery functions in the context of small post-Soviet transition economies - 

a combination that has not been systematically addressed in the existing literature. Second, 

it applies the social market economy model as a normative lens for evaluating digital wel-

fare governance, extending this theoretical tradition into the domain of data-driven public 

administration for the first time. Third, it produces a structured comparative assessment of 

four distinct national models - the United States, Germany, Estonia, and South Korea - and 

translates their lessons into a concrete, context-specific roadmap for Armenia, filling a 

practical gap in the literature on digital transformation in the South Caucasus region. Toge-

ther, these contributions advance both the theoretical understanding of data-driven gover-

nance and its practical application in economies that are simultaneously navigating fiscal 

constraints, institutional reform, and digital modernization. 
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Analysis 

Table 1 presents key indicators across the four comparator countries and Armenia. The 

data reveals significant variation in both digital readiness and welfare outcomes. 

Table 1. Digital Governance and Welfare Delivery (2023) 

Country UN EGDI Score 
Social Protection 

Spend (% GDP) 

Digital ID 

Coverage (%) 

United States 0.91 18.7% 72% 

Germany 0.88 25.9% 68% 

Estonia 0.93 15.2% 99% 

South Korea 0.96 12.4% 99% 

Armenia 0.71 9.1% 61% 

Sources: UN E-Government Survey 2024 [UN, 2024, p. 67]; OECD Social Expenditure Database 2023 

[OECD, 2023, p. 45]; World Bank Development Indicators 2023 [World Bank, 2023, p. 12]; Statistical 

Committee of the Republic of Armenia 2023 [Statistical Committee RA, 2024, p. 34]. 
 

The data shows a clear positive relationship between digital infrastructure maturity and 

welfare targeting accuracy. Estonia and South Korea, which both have near-universal digi-

tal ID coverage and highly integrated public data systems, achieve the highest targeting ac-

curacy scores. Germany, with its well-established social market economy tradition and 

strong institutional capacity, performs well despite a lower EGDI score - suggesting that 

institutional quality can partially compensate for technological gaps. The United States 

presents a more fragmented picture: a high EGDI score but moderate targeting accuracy, 

reflecting the decentralized and often disconnected nature of American social policy. 

Armenia scores lowest on all indicators, with a particularly notable gap in digital ID co-

verage (61%) and targeting accuracy (4.2/10). However, it is important to note that Ar-

menia has made measurable progress: its EGDI score improved from 0.59 in 2016 to 0.71 

in 2024, reflecting genuine reform momentum. 

Across all four comparator countries, the integration of cross-sectoral data systems has 

been a key driver of improvements in welfare delivery. Table 2 summarizes the main 

approaches used. The variation in efficiency gains reflects both the design of the systems 

and the governance context in which they operate. Estonia's X-Road, built on a "once-

only" data principle (citizens share data once and institutions exchange it automatically), 

is widely regarded as the gold standard. South Korea's system is notable for its focus spe-

cifically on poverty profiling, using predictive analytics to identify households at risk be-

fore they reach a crisis point. 
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Table 2. Data Infrastructure Models for Welfare Governance 

Country Core Platform Key Feature 
Reported Efficiency 

Gain 

USA 
Federal Data Strategy / 

SNAP data systems 

Cross-agency data 

sharing for benefits 

verification 

~12% reduction in 

improper payments 

Germany 
Kerndatensatz / 

ELSTER 

Centralized social 

insurance data registry 

~18% faster claim 

processing 

Estonia X-Road 
Real-time interoperability 

across all agencies 

~40% reduction in 

admin costs 

South 

Korea 

Social Information 

System 

Integrated household 

poverty profiling 

~30% improvement in 

targeting accuracy 

Sources: U.S. Government Accountability Office [GAO, 2022, p. 23]; Bundesministerium für Arbeit und 

Soziales [BMAS, 2023, p. 41]; Lips [2020, p. 87]; Kim, Lee [2022, p. 101672]. 
 

Germany's experience is particularly instructive for Armenia: its data integration approach 

was built gradually over decades, starting with well-defined legal frameworks for data sha-

ring between social insurance funds and later expanding to broader interoperability. This 

incremental approach may be more realistic for countries with limited institutional capacity 

than attempting to replicate Estonia's comprehensive model all at once. The US case high-

lights a cautionary tale: large investments in digital systems do not automatically translate 

into welfare gains if the underlying governance structure remains fragmented. It has hund-

reds of separate benefit programs administered at federal, state, and local levels, and data 

sharing between them remains limited. This fragmentation reduces targeting accuracy and 

creates significant administrative burden for citizens. Table 3 below illustrates the relation-

ship between social protection spending as a share of GDP and the estimated share of that 

spending that reaches the intended beneficiaries - a measure of transfer efficiency. Count-

ries with more integrated data systems tend to achieve higher transfer efficiency even with 

different levels of total spending. 

Table 3. Social Protection Spending vs. Transfer Efficiency (2023) 

 Country Social Spend (% GDP) Est. Transfer Efficiency (%) Data Integration Level 

Estonia 15.2% 88% Very High 

South Korea 12.4% 85% Very High 

Germany 25.9% 79% High 

United States 18.7% 68% Medium 

Armenia 9.1% 51% Low-Medium 

Sources: World Bank Social Protection & Labor Database 2023 [World Bank, 2023, p. 18]; OECD Benefits 

and Wages Database 2023 [OECD, 2023, p. 78]; Statistical Committee of the Republic of Armenia 

[Statistical Committee RA, 2024, p. 29]. Note: Transfer efficiency estimates are composite assessments based 

on the share of social protection expenditure reaching the primary target population. 
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The data points to an important insight: higher spending does not automatically produce 

better outcomes. Estonia spends considerably less on social protection than Germany 

(15.2% vs 25.9% of GDP) yet achieves higher transfer efficiency. The key differentiator is 

not the level of resources but how effectively those resources are directed to the right 

people at the right time - a function where data analytics plays a decisive role. 

For Armenia, which has both the lowest spending and the lowest efficiency in this compa-

rison, the implication is clear: simply increasing the social protection budget without imp-

roving the data infrastructure and targeting mechanisms will produce limited results. In-

vestment in digital systems must accompany - and indeed precede - increases in social 

spending. 

Discussion of results. The findings confirm the research hypothesis: systematic integration 

of big data into welfare governance produces better outcomes in targeting accuracy, 

administrative efficiency, and service quality. However, the relationship is not automatic - 

institutional environment quality matters enormously. 

The social market economy framework proves useful here precisely because it refuses to 

separate economic and social goals. Big data, from this perspective, is not a cost-cutting 

tool but an instrument for realizing social governance more fully. Germany's data systems 

were built as instruments of fairness - ensuring entitlement accuracy and accountability - 

producing more durable and trusted systems than purely instrumentalist approaches. South 

Korea's proactive poverty profiling reflects the principle that the state has a duty of care, 

not merely a mechanical distribution function. The US fragmentation shows that no 

algorithmic sophistication can substitute for the policy coordination needed to build 

interoperable systems. 

For post-Soviet transition economies including Armenia, the legacy of Soviet administra-

tive culture creates both opportunities and obstacles. Citizens expect active state social 

protection, providing political legitimacy for welfare state functions. But institutional trust 

is low, and concerns about surveillance and data misuse are real given historical experience 

with state intervention. This means transparency and accountability mechanisms are not 

optional extras - they are essential prerequisites for public acceptance. 

Implications for Armenia. Armenia presents a genuinely promising case. Its small geogra-

phic size and centralized administrative structure mean interoperability reforms require 

fewer coordination layers than in larger federal systems. Internet penetration exceeds 78% 

[Statistical Committee RA, 2024, 34], creating strong demand-side conditions for digital 

public services. A diaspora-linked technology sector and growing domestic IT industry 

provide a talent pipeline for public sector digitalization. The Information Systems Agency 

of Armenia already works actively on digitalization, providing a solid institutional base for 

further development. These advantages represent a genuine strategic foundation for buil-
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ding a modern digital welfare state. Table 4 maps Armenia's current status against the key 

building blocks of data-driven welfare governance. 

Table 4. Armenia: Current Status and Priority Actions for Data-Driven Welfare 

Governance 

Building 

Block 

Current Status 

(Armenia) 
Priority Action 

Reference 

Model 

Digital ID 

Infrastructure 

Partially developed (61% 

coverage); biometric 

passport system in place 

Expand to full population; 

integrate with social 

registry 

Estonia (X-

Road) 

Interoperable 

Social 

Registry 

Fragmented across 

agencies; limited real-

time data sharing 

Develop unified social 

registry linking tax, 

health, pension, and 

employment data 

South Korea 

Legal Data 

Framework 

Personal Data Protection 

Law (2015) exists but 

enforcement is weak 

Strengthen data protection 

authority; develop sectoral 

data-sharing protocols 

Germany 

(DSGVO 

alignment) 

Algorithmic 

Targeting 

Tools 

Minimal use; social 

transfers primarily based 

on manual assessments 

Pilot AI-assisted poverty 

profiling in selected 

marzes 

South Korea / 

Estonia 

Institutional 

Capacity 

Limited data science 

skills in public sector; 

training gaps 

Invest in civil servant 

digital literacy; establish 

GovTech unit 

Estonia (e-

Governance 

Academy) 

Public Trust 

Low general institutional 

trust; privacy concerns 

among population 

Conduct public 

consultations; publish 

algorithmic impact 

assessments 

Germany / EU 

GDPR model 

Sources: World Bank Armenia Digital Economy Diagnostic Report [World Bank, 2023, p. 44]; UN E-

Government Survey 2024 [UN, 2024, p. 112]; Statistical Committee of the Republic of Armenia [Statistical 

Committee RA, 2024, p. 34]; Lips [2020, p. 134]. 
 

Five concrete recommendations follow. First, develop a unified social protection registry 

- a single interoperable database linking income, employment, health, and housing data - 

as the foundational infrastructure. South Korea's Haengbok-e-eum offers a proven model 

adaptable to middle-income contexts. Second, update the 2015 Personal Data Protection 

Law to align with European standards, both as a matter of citizens' rights and as a pre-

requisite for international data cooperation. Third, frame Armenia's digital welfare strategy 

explicitly within a social market economy orientation - combining efficiency with social 

justice - which shapes evaluation metrics and improves public acceptance. Fourth, adopt a 

phased implementation approach: piloting data integration in a single marz before national 

rollout allows learning and adaptation without overextending limited institutional capacity. 

Fifth, invest in human capital alongside technology - a dedicated GovTech unit modeled 
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on Estonia's e-Governance Academy could serve as a center of excellence across 

ministries. 

Conclusion 

This article has examined how big data analytics can strengthen welfare state governance, 

drawing on comparative evidence from the United States, Germany, Estonia, and South 

Korea to develop implications for Armenia. The central finding is that data-driven welfare 

governance, embedded within a social market economy framework, can significantly 

improve the efficiency, equity, and quality of social protection delivery. Estonia and South 

Korea demonstrate that lower spending combined with high data integration outperforms 

higher spending with fragmented systems. 

The research hypothesis is confirmed: digital integration produces measurable improve-

ments in targeting accuracy and administrative efficiency. But technology is not sufficient 

alone - institutional quality, legal frameworks, and public trust are equally critical. 

For Armenia, the outlook is genuinely optimistic. The country does not need to start from 

zero: its EGDI score growth from 0.59 to 0.71 since 2016, its functioning e-government 

portal, biometric identity infrastructure, active Information Systems Agency, and Digital 

Armenia strategy are all concrete assets. The task is to connect these existing investments 

into a coherent, welfare-oriented data governance architecture. Within a realistic 5–7 year 

horizon, concerted investment in unified social registries, data protection frameworks, 

algorithmic targeting capacity, and public sector human capital could move Armenia from 

a fragmented digital landscape to an integrated, efficient, and equitable welfare delivery 

system - one that serves as a model for other small post-Soviet transition economies. 
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The rapid growth of digital technologies and the accumulation of large datasets have ope-

ned new possibilities for how governments design and deliver social services. This article 

explores the intersection of big data analytics and welfare state functions, with a focus on 

small transition economies that face the dual challenge of modernizing their public admi-

nistration while managing limited fiscal resources. Drawing on comparative evidence from 

the United States, Germany, Estonia, and South Korea, the study examines how data-dri-

ven approaches have reshaped social policy delivery in different governance contexts. The 

article argues that the social market economy model - with its emphasis on balancing eco-

nomic efficiency and social protection - provides a useful theoretical lens for evaluating the 

potential of big data in welfare governance. For Armenia, which is at an early but pro-

mising stage of digital transformation, the implications are significant: targeted investment 

in data infrastructure, interoperable public registries, and algorithmic tools for social targe-

ting could substantially improve the efficiency and equity of state transfers and services. 

The article identifies key prerequisites for successful implementation, including legal 

frameworks for data protection, institutional capacity, and public trust. 
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