
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260272582 Volume 8, Issue 2, March-April 2026 1 

 

Determinants of Pension Participation and 

Gender Parity in India: Evidence from APY and 

NPS 
 

Bela Bansal1, Dr. Sanil Kumar2 
 

1Research Scholar, Accountancy & Law, Dayalbagh Educational Institute, Agra 
2Assistant Professor, Accountancy & Law, Dayalbagh Educational Institute, Agra 

 

Abstract 

India operates two structurally distinct voluntary pension schemes—the Atal Pension Yojana (APY) and 

the National Pension System (NPS)—yet existing research assumes that standard determinants of 

participation operate uniformly across them. This paper tests that assumption using state-level data for 35 

Indian states and Union Territories over 2019–20 to 2024–25. Cross-sectional OLS estimates, supported 

by reduced-form specifications, quantile regression, stacked interactions, and state–year fixed effects, 

show that determinants are scheme-contingent. Banking infrastructure is positively associated with NPS 

penetration (β = 1.094, p < 0.01) but not APY. Literacy is positively associated with female participation 

in NPS (β = 3.287, p < 0.05) but not APY. Per-capita income and female labour force participation show 

no robust associations. Gender outcomes diverge sharply: APY achieves near parity (GPI ≈ 1.0–1.2), while 

NPS remains male-dominated (GPI: 0.31–0.45). These results are consistent across specifications but are 

associative rather than causal. The findings show that identical structural conditions yield different 

participation outcomes depending on scheme design, challenging uniform models of financial inclusion. 

 

Keywords: Atal Pension Yojana; National Pension System; Gender Parity Index; Pension Penetration; 
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1. Introduction 

India’s two main voluntary pension schemes share a broad goal—extending retirement coverage beyond 

the formal sector—but little else. The National Pension System (NPS), a market-linked defined-

contribution plan, requires subscribers to choose funds, manage contributions, and interact with registered 

financial intermediaries. The Atal Pension Yojana (APY), launched in 2015 and built into the Jan Dhan 

banking ecosystem, works through auto-debit: a fixed guaranteed pension deducted automatically, with 

enrolment often facilitated by self-help groups. By design, APY asks almost nothing of its subscribers; 

NPS asks quite a lot. 

Participation in both schemes varies sharply across Indian states, and that variation is not well explained. 

The financial inclusion literature points to banking infrastructure density, income, and literacy as the usual 

suspects. But that literature was built mostly on single-product studies—it assumes, usually without saying 

so, that the same factors operate the same way across financial products. That assumption is questionable 

when two schemes differ as fundamentally as APY and NPS do. A factor that shapes NPS participation 
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may be irrelevant for APY, or vice versa, when the schemes impose different access requirements and 

decision burdens on would-be subscribers. 

This paper tests that directly. Do banking infrastructure, income, literacy, and female labour force 

participation predict pension uptake the same way across APY and NPS, or are their effects contingent on 

how each scheme works? The question matters both for explaining regional disparities and for designing 

policy. If the answer is that effects are scheme-specific, then a policy tool that works for one scheme may 

do nothing—or the wrong thing—for the other. 

This is the first state-level regression evidence that standard determinants of pension participation operate 

differently across APY and NPS, and that access constraints are contingent on scheme design rather than 

fixed properties of a state’s infrastructure. 

 

2. Review of Literature 

2.1 Pension Coverage and Structural Constraints 

Voluntary, contribution-based systems like NPS structurally exclude informal-sector workers because 

they lack auto-enrolment and distribution support; APY was designed to address these gaps through auto-

debit and Jan Dhan integration [31, 6]. Income, literacy, and banking access are established demand-side 

predictors of participation. 

APY enrolment positively impacts formal retirement savings, with marginalised populations more likely 

to enrol [30]. This motivates examining what state-level conditions are associated with aggregate 

penetration. 

2.2 Financial Infrastructure and Access 

Branch density is the strongest predictor of cross-state financial inclusion variation in India [32, 7], a 

pattern confirmed for 2000–2020 and aligned with the NPS penetration gradient documented here [2, 1]. 

However, none of this literature accounts for the fact that not all products require branch access equally. 

NPS requires a registered point of presence; APY enrols through existing Jan Dhan accounts and SHG 

facilitators. If that distinction holds, bank density should be associated with NPS participation but not 

APY. That is what H1 tests. 

2.3 Gender Gaps in Pension Participation 

Women’s underrepresentation in NPS reflects structural constraints: limited formal-sector employment, 

the gender wage gap, and constrained household financial autonomy [23]. In India, only 9.8% of rural 

women are financially literate versus 28.3% of rural men [3]. These barriers map directly onto the 

predictors tested here. 

APY shows higher female participation, attributed to SHG integration and simplified enrolment [6, 11]. 

Whether this design has broken the link between formal employment and female enrolment is what H3 

tests. 

2.4 Literacy, Behaviour, and Pension Decisions 

Financial literacy is a well-established predictor of retirement savings participation, particularly in 

schemes requiring active decision-making [19]. In India, this association is driven largely by men and 

upper-wealth quintiles, and is amplified by digital financial literacy [15, 26]. APY’s simplified structure 

reduces the literacy threshold; NPS’s market-linked design keeps it high. 

Cross-country evidence confirms that literacy effects are conditioned by product complexity [24, 35, 13, 

18, 25]. Literacy matters most where schemes impose genuine cognitive demands—the condition that 

distinguishes NPS from APY. H4 tests this directly. 
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2.5 Research Gap 

Banking infrastructure, income, literacy, and labour market conditions are established predictors of 

financial inclusion and pension uptake [32, 12, 23]. APY and NPS are documented to differ in population 

served and determinants of uptake [6, 31, 33, 34]. What the literature lacks is a test of whether the same 

factors operate differently across both schemes in a unified framework. The question is not which factors 

matter—it is under what institutional conditions they matter. 

2.6 Theoretical Framework 

Two theoretical frameworks guide the analysis. Supply-side financial inclusion theory holds that access 

to financial products depends primarily on the physical availability of delivery infrastructure [9, 32]. 

Applied here: NPS requires a registered point of presence; APY enrols through existing Jan Dhan 

accounts. Branch density should therefore be associated with NPS uptake but not APY’s. H1 follows. 

Figure 1: Conceptual Framework. State socioeconomic conditions → Financial infrastructure → Access 

constraints [scheme design moderates’ pathway] → Participation outcomes. Solid arrows represent 

hypothesised primary pathways; dashed arrows indicate scheme design moderation; dotted arrows 

represent direct socioeconomic effects. H labels indicate hypotheses tested at each pathway 

 

 
Source: Authors’ calculations 

 

Financial knowledge and literacy raise participation in schemes requiring active decision-making [4, 19]. 

NPS—requiring active fund selection and ongoing contribution management—creates a genuine 

knowledge barrier. APY, with a fixed guaranteed benefit and no investment decision, does not. H4 
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follows. Together, the frameworks generate scheme-specific predictions: identical structural conditions 

should produce different outcomes because the two schemes impose different demands on subscribers. 

 

3. Hypotheses 

Four testable hypotheses are derived from the reviewed literature. Each hypothesis explicitly distinguishes 

between APY and NPS based on their design differences. 

H1a: Banking infrastructure density is positively associated with NPS penetration across Indian 

states. 

H1b: The association between banking infrastructure density and APY penetration is statistically 

weaker than for NPS. 

H2a: Per-capita income is positively associated with NPS penetration. 

H2b: Per-capita income shows no significant association with APY penetration. 

H3a: Female labour force participation rate is positively associated with female participation in 

NPS. 

H3b: The association between female LFPR and female APY participation is weaker than for NPS. 

H4a: State literacy rate is positively associated with female participation in NPS All Citizens. 

H4b: State literacy rate shows no significant association with female APY participation. 

 

4. Research Methodology 

4.1 Research Design and Data Sources 

This study uses cross-sectional data averaged over 2019–20 to 2024–25 for 35 Indian states and Union 

Territories. A cross-sectional design is used because key predictors (RBI FI Index, PLFS LFPR, Census 

literacy) lack consistent annual coverage across states; six-year averaging reduces year-to-year volatility. 

Predictor variables are sourced from official databases and reflect the most recently available cross-

sectional data at the time of analysis. These include bank branch density per 100,000 population (RBI 

Basic Statistical Returns 2022–23), female labour force participation rate (PLFS 2022–23), literacy rate 

(Census 2011, updated with NFHS-5 where differences exceed five percentage points), per-capita net 

State Domestic Product (MoSPI 2022–23), and the RBI Financial Inclusion Index (2022–23, composite 

scale 0–100). PLFS female LFPR estimates and MoSPI per-capita SDP figures for 2023–24 and 2024–25 

were not publicly available for all states at the time of data compilation; the 2022–23 cross-section is 

therefore used for all predictors. This mismatch between the predictor reference year and the six-year 

outcome average (2019–20 to 2024–25) is consistent with standard practice in cross-sectional panel-

averaged studies where structural predictors are measured at a single recent reference point. 

4.2 Sample Construction and Outlier Treatment 

The unit of analysis is the Indian state or Union Territory. Lakshadweep and Dadra and Nagar Haveli are 

excluded—both have populations below 100,000, making their penetration rates unreliable as regression 

outcomes. Sikkim is excluded as a structural outlier: its APY penetration of 8.13% sits more than three 

standard deviations above the national mean (0.89%, SD = 0.44%), driven by a small working-age 

population combined with high administrative coverage. Including it inflates leverage on the regression 

coefficients; results are robust to its inclusion (available on request), though coefficient stability is 

reduced. The final sample is N = 35. 

With N = 35 and five predictors, statistical power is moderate; non-significant results should be read 

cautiously as they may reflect insufficient power. 
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4.3 Variable Definitions 

Table 1: Variable definitions, operational measures, and data sources 

Variable Role Operational Definition Source 

APY Penetration 

(%) 
Dependent 

APY subscribers / working-

age population × 100 

PFRDA; Census 2011 

projections 

NPS Penetration 

(%) 
Dependent 

NPS (AC+Corp) subscribers / 

working-age population × 

100 

PFRDA; Census 2011 

projections 

APY Female 

Share (%) 
Dependent 

Female APY subscribers / 

total APY subscribers × 100 

PFRDA gender-

disaggregated data 

NPS AC Female 

Share (%) 
Dependent 

Female NPS-AC subscribers / 

total × 100 

PFRDA gender-

disaggregated data 

Bank Density Independent 
Scheduled bank branches per 

100,000 population 

RBI Basic Statistical 

Returns 2022-23 

Female LFPR (%) Independent 
Female workers as % of 

female population aged 15+ 

PLFS Annual Report 

2022-23 

Literacy Rate (%) Independent 
% of population aged 7+ who 

can read and write 

Census 2011; updated 

NFHS-5 (see footnote a) 

ln(Per Capita 

Income) 
Independent 

Natural log of per capita net 

SDP (INR thousands) 

MoSPI State Accounts 

2022-23 

FI Index Control 
RBI Financial Inclusion 

Index, scale 0-100 
RBI FI-Index 2022-23 

Notes: FI Index is excluded from the reduced-form robustness specification (Models 1R–4R) due 

to high collinearity with bank density (r = 0.908). All outcome variables are averaged over 2019–

20 to 2024–25. Predictor variables reflect 2022–23 values, the most recently available cross-

sectional data for all states at the time of compilation; PLFS LFPR and MoSPI SDP figures for 

2023–24 and 2024–25 were not publicly available for all states. Literacy rates are constructed using 

Census 2011 as the baseline, with harmonisation through threshold-based substitution: NFHS-5 

(2019–21) estimates are used where differences exceed five percentage points, ensuring temporal 

relevance while maintaining cross-state comparability. 

Source: Authors’ calculations. 

 

ᵃ NFHS-5 (2019–21) literacy estimates are substituted for Census 2011 values in the following five states 

where the absolute difference exceeds five percentage points: Arunachal Pradesh (Census 65.4%, NFHS-

5 71.2%, Δ = +5.8 pp), Assam (72.2% vs 78.2%, Δ = +6.0 pp), Ladakh (62.0% vs 68.0%, Δ = +6.0 pp), 

Telangana (66.5% vs 60.9%, Δ = −5.6 pp), and Tripura (87.2% vs 81.8%, Δ = −5.4 pp). For all remaining 
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states, Census 2011 figures are used. Source for NFHS-5 figures: International Institute for Population 

Sciences (IIPS) and ICF (2021). 

4.4 Analytical Framework 

Four descriptive measures are constructed: (i) penetration rate 𝑃𝑅 =
Subscribers

Working-age Population
× 100(ii) year-on-

year growth 𝑌𝑜𝑌 =
𝑆𝑡−𝑆𝑡−1

𝑆𝑡−1
× 100(iii) compound annual growth rate 𝐶𝐴𝐺𝑅 = (

𝑆2024−25

𝑆2019−20
)
1/5

− 1; and (iv) 

gender parity index (𝐺𝑃𝐼) =
Female Subscribers

Male Subscribers
, where GPI denotes the female-to-male subscriber ratio (GPI 

= 1.0 indicates parity). 

𝒀𝒊 = 𝜷𝟎 + 𝜷𝟏(𝑩𝒂𝒏𝒌𝑫𝒆𝒏𝒊) + 𝜷𝟐(𝑭𝒆𝒎𝑳𝑭𝑷𝑹𝒊) + 𝜷𝟑(𝑳𝒊𝒕𝒆𝒓𝒂𝒄𝒚𝒊) + 𝜷𝟒𝒍𝒏(𝑷𝑪𝑰𝒊) + 𝜷𝟓(𝑭𝑰𝑰𝒏𝒅𝒆𝒙𝒊)

+ 𝝐𝒊 

All predictors are z-scored before estimation so that coefficients are directly comparable across variables. 

OLS is the primary estimator; the remaining methods serve as robustness checks. 

The NPS penetration model is heteroskedastic (Breusch–Pagan LM = 14.80, p = 0.011), so HC3-robust 

standard errors are computed as a check. VIFs flag high collinearity between bank density and the FI Index 

(r = 0.908; VIF = 11.92 in the full model), which motivates the reduced-form specification that drops the 

FI Index. 

Spearman rank correlations provide a non-parametric check. Quantile regression [16] is estimated at Q10, 

Q25, Q50, Q75, and Q90 with 500-replication bootstrap standard errors (seed = 42) to confirm that 

associations hold across the full conditional distribution, not just at the mean. 

Two additional specifications address the small sample directly. A stacked cross-section (N = 70) stacks 

APY and NPS as two observations per state and tests the APY–NPS bank density differential via a 

BankDen × Scheme interaction term with state-clustered standard errors. A state×year two-way fixed-

effects panel (N = 210) uses annual bank density derived from RBI BSR national branch counts, with state 

and year fixed effects absorbing time-invariant heterogeneity and national trends. These are sensitivity 

checks; the primary evidence comes from the cross-sectional models. 

As a further check on multicollinearity, PCA is applied to the three correlated development indicators 

(bank density, ln(PCI), FI Index). Results are in Appendix C. 

All analyses are conducted in Python 3.11 (NumPy, SciPy, pandas). 

4.5 Interpretation and Scope 

Results are associational, not causal; the cross-sectional design and proxy variables preclude causal 

identification. 

 

5. Results 

5.1 State-Level Penetration of APY and NPS 

Figure 2 shows average APY penetration across states over 2019–20 to 2024–25. Smaller states in the 

north-west and north-east shade darker; the large northern and central plains are lighter. Size matters more 

than geography: smaller states consistently outperform larger ones, regardless of region. Figure 3 shows 

NPS penetration, where the gradient is steeper and the coastal–interior divide is more pronounced. 
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Figure 2: State-wise Average APY Penetration Rate (%) India, 2019-20 to 2024-25. Penetration 

Rate = APY Subscribers ÷ Working-Age Population (18-60 yrs) × 100. Corrected data applied 

throughout. 

 
Source: Authors' calculations based on PFRDA subscriber data and Census of India population 

projections. 

 

APY averaged 0.89% nationally (excluding Sikkim), ranging from 0.20% to 2.60%. Smaller states 

consistently outperform larger ones; Kerala’s low rate (0.44%) reflects its higher-income profile. 
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Figure 3: State-wise Average NPS Penetration Rate (%) India, 2019-20 to 2024-25. NPS includes 

All Citizens and Corporate subscriber models only; Government and State employee subscribers 

are excluded. 

 
Source: Authors' calculations based on PFRDA subscriber data and Census of India population 

projections. 

 

NPS averaged 1.66% nationally with a steeper gradient; coastal and southern states lead while northern 

plains states record the lowest rates. 

5.2 Year-on-Year Growth and CAGR 

High CAGRs reflect low starting points. Himachal Pradesh (APY CAGR: 50%) and Arunachal Pradesh 

(42%) both began 2019–20 with very low enrolment; their rates look dramatic partly for that reason. The 

same applies to Ladakh (NPS CAGR: 65%). States worth paying attention to are those with both high 
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CAGR and above-average absolute penetration—Himachal Pradesh for APY, Goa for NPS. That 

combination signals genuine momentum rather than statistical bounce from a low base. 

5.3 OLS Regression Results 

Model 3 (APY Female %) is included as a design-contrast check. Its non-significant F-statistic (F = 1.689, 

p = 0.17) is what the scheme-design argument predicts: APY’s auto-debit and SHG delivery decouple 

female participation from state-level socioeconomic conditions. That said, this null result cannot be 

distinguished from low statistical power (Adj. R² = 0.095; N = 35): it is consistent with the scheme-design 

hypothesis but should not be read as evidence against an association. 

 

Table 2: OLS Estimates of State-Level Determinants of APY and NPS Penetration and Female 

Participation (N = 35; standardised β; Full Model (FI Index included; VIF = 11.92); see Table 4 

for reduced-form results) 

 
Model 1 APY 

Penetration 

Model 2 NPS 

Penetration 

Model 3 (APY 

Female %) 

Model 4 NPS 

AC Female % 

Bank Density 
0.266 (0.188) 

[p=0.167] 

1.094** (0.313) 

[p=0.002] 

−1.251 (3.536) 

[p=0.726] 

0.598 (2.357) 

[p=0.652] 

Female LFPR 
0.150† (0.081) 

[p=0.072] 

0.260† (0.134) 

[p=0.063] 

1.682 (1.482) 

[p=0.266] 

1.656 (1.012) 

[p=0.146] 

Literacy Rate 
0.057 (0.105) 

[p=0.591] 

0.247 (0.175) 

[p=0.169] 

1.436 (1.939) 

[p=0.465] 

3.287* (1.319) 

[p=0.019] 

ln(Per Capita 

Income) 

0.207 (0.153) 

[p=0.188] 

0.513† (0.255) 

[p=0.054] 

−4.931 (2.945) 

[p=0.105] 

−0.271 (1.924) 

[p=0.885] 

FI Index 
−0.363 (0.242) 

[p=0.145] 

−1.245** (0.403) 

[p=0.004] 

2.261 (4.561) 

[p=0.624] 

−0.276 (3.041) 

[p=0.655] 

Constant 
0.897*** (0.070) 

[p<0.001] 

1.665*** (0.117) 

[p<0.001] 

47.533*** 

(1.331) 

[p<0.001] 

27.351*** 

(0.883) 

[p<0.001] 

R² 0.232 0.534 0.232 0.390 

Adj. R² 0.100 0.454 0.095 0.285 

F-statistic 1.752 6.648*** 1.689 3.708* 

N 35 35 35 34 

Notes: Standardised OLS coefficients (β) are reported with standard errors in parentheses and exact 

p-values in brackets, β (SE) [p]. Significance levels: *** p<0.001, ** p<0.01, * p<0.05, † p<0.10. 

Predictors are z-scored (zero mean, unit standard deviation). Sikkim is excluded as a structural 

outlier (APY > 3 SD above the mean). Variance Inflation Factors (VIF) in full models: Bank Density 

= 7.16; FI Index = 11.92. HC3-robust standard errors for Model 2 yield similar results (Bank Density 

SE = 0.293, p = 0.001). See Table 4 for reduced-form results. 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260272582 Volume 8, Issue 2, March-April 2026 10 

 

Source: Authors’ calculations. 

5.3.1 H1a and H1b   Banking Infrastructure and Penetration 

H1 is supported. Bank density is strongly associated with NPS penetration (β = 1.094, SE = 0.313, p = 

0.002), though attenuated in reduced-form specifications (β = 0.422), but not APY (β = 0.266, p = 0.167). 

This null result is consistent with the scheme-design argument but cannot be distinguished from low 

statistical power (N = 35). Spearman correlations confirm the pattern: r = 0.480 for NPS (p = 0.003) 

versus r = 0.187 for APY (p = 0.281). 

The large negative FI Index coefficient in Model 2 (β =− 1.245, p = 0.004) is a collinearity artefact, not a 

substantive finding. Bank density and the FI Index correlate at r = 0.908 (VIF = 11.92); when two 

predictors are that correlated, their coefficients partition shared variance and can flip sign [5]. The reduced-

form specification drops the FI Index, brings all VIFs below 4.0, and bank density retains its positive 

association with NPS penetration (β = 0.422, Table 4). 

5.3.2 H2a and H2b   Per-Capita Income and Penetration 

Per-capita income approaches significance for NPS (β = 0.513, SE = 0.255, p = 0.054) but not for APY 

(β = 0.210, p = 0.188). The Spearman rank correlation confirms the direction (r = 0.437, p = 0.009). The 

OLS estimate disappears entirely in the reduced-form model (Table 4) once collinearity is addressed. 

Income shares variance with bank density and the FI Index (r > 0.80, Appendix B), suggesting it is 

proxying for correlated development indicators rather than exerting an independent effect. H2a is not 

treated as a robust finding. H2b—no APY income effect—is supported. 

5.3.3 H3a and H3b   Female LFPR and Gender Participation 

H3 is not supported. Female LFPR is not significantly associated with either gender model: APY female 

share (β = 1.682, p = 0.266) or NPS AC female share (β = 1.656, p = 0.113). H3a and H3b are rejected at 

conventional thresholds. 

The likely explanation is measurement mismatch. PLFS female LFPR is a total labour force measure—it 

counts all female workers as a share of the working-age female population, including those in the informal 

sector. NPS participation, by contrast, is structurally tied to formal wage employment: account opening 

requires a registered Point of Presence, contributions require a bank account, and the scheme targets 

salaried workers in the organised sector. The theoretical construct (formal female employment) and the 

available proxy (total LFPR) are different populations. This mismatch, rather than the absence of a genuine 

relationship, likely explains the null result for H3. Future research with state-level formal-sector female 

employment data could test this directly. 

Shapiro–Wilk tests on residuals are consistent with OLS validity across models. Model 1 shows a marginal 

violation (W = 0.938, p = 0.049), but this does not affect inference given that all predictors are non-

significant in that model. 

5.3.4 H4a and H4b   Literacy and NPS Female Participation 

H4 is supported. Literacy rate is positively associated with NPS AC female share (β = 3.287, SE = 1.319, 

p = 0.019). The result is stable across specifications: the reduced-form coefficient is β = 2.956 (p = 0.026) 

and the Spearman correlation is r = 0.537 (p = 0.001). Kerala illustrates the pattern: with the highest state 

literacy rate (94.0%) and FI-Index score (79.2), female NPS participation rose from 34.4% to 54.6% over 

the study period—one of the few states to approach parity. Literacy here is best read as a proxy for 

financial capability, not general educational attainment. For APY, literacy shows no significant association 

with female participation (β = 1.436, p = 0.465): where there is no knowledge barrier, there is no literacy 

effect. 
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5.4 Spearman Rank Correlations 

Table 3: Spearman Rank Correlations Between Socioeconomic Predictors and Pension Outcome 

Variables (N = 35) 

Predictor APY Penetration NPS Penetration 
APY Female 

% 

NPS AC Female 

% 

Bank Density 0.187 0.480** −0.227 0.426* 

Female LFPR −0.030 0.098 0.324† 0.265 

Literacy Rate 0.285† 0.465** −0.063 0.537*** 

ln(Per Capita 

Income) 
0.198 0.437** −0.308† 0.395* 

FI Index 0.146 0.426* −0.164 0.496** 

Notes: Two-tailed Spearman rank correlations. Sample size: N = 35 (N = 34 for APY Female %). 

Significance levels: *** p<0.001, ** p<0.01, * p<0.05, † p<0.10. 

Source: Authors’ calculations. 

 

5.5 Robustness Check Reduced-Form Models Excluding the FI Index 

The FI Index is excluded from the reduced-form specifications (r = 0.908 with bank density; VIF = 11.92). 

Table 4 reports Models 2R and 4R. 

 

Table 4: Reduced-Form OLS Estimates Excluding FI Index (Robustness Check). N=35 for Model 

2R; N=34 for Model 4R (Ladakh excluded as a structural zero on the gender outcome) 

Variable Model 2R NPS Penetration 
Model 4R NPS AC 

Female % 

VIF 

(M2R) 

VIF 

(M4R) 

Bank Density 0.422 (0.254) 0.323 (1.645) 3.69 3.69 

Female LFPR 0.060 (0.133) 1.281 (0.877) 1.01 1.01 

Literacy Rate 0.154 (0.195) 2.956* (1.258) 2.18 2.18 

ln(Per Capita 

Income) 
0.026 (0.228) −0.281 (1.482) 2.95 2.95 

Constant 1.665*** (0.132) 27.351*** (0.871)   

R² 0.381 0.324   

F-statistic F(4,30)=4.62*** F(4,29)=3.47**   

Notes: Reduced-form specification excludes the FI Index. Standard errors are reported in parentheses. 

All variance inflation factors (VIF) are below 4.0. Significance levels: *** p<0.001, ** p<0.01, * 

p<0.05, † p<0.10. Key results—bank density for NPS penetration and literacy for NPS female 

participation—remain substantively unchanged relative to the full-model specification. 
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Source: Authors’ calculations. 

 

The reduced-form results rule out multicollinearity as the explanation for the main findings. Literacy 

remains significant in Model 4R (β = 2.956, p = 0.026); bank density retains a positive association with 

NPS penetration (β = 0.422); all VIFs are below 4.0. 

 

5.5.1 Quantile Regression Robustness 

Quantile regression [16] was estimated at five percentiles (Q10–Q90) with bootstrap standard errors (500 

replications, seed = 42) to test whether associations hold across the full conditional distribution. 

Table 5a: Quantile Regression Estimates for NPS Penetration 

Predictor OLS β 

(SE) 

Q10 Q25 Q50 Q75 Q90 

  β (SE) [sig] β (SE) [sig] β (SE) [sig] β (SE) [sig] β (SE) [sig] 

Bank 

density 

1.094 

(0.313) 

0.901 

(0.500)† 

0.965 

(0.478)* 

1.055 

(0.389)** 

1.078 

(0.364)** 

1.026 

(0.534)† 

Female 

LFPR 

0.260 

(0.134) 

0.183 

(0.185) 

0.198 

(0.177) 

0.237 

(0.168) 

0.270 (0.171) 0.256 (0.203) 

Literacy 

rate 

0.247 

(0.175) 

0.190 

(0.328) 

0.192 

(0.305) 

0.209 

(0.275) 

0.219 (0.248) 0.262 (0.254) 

ln(PCI) 0.513 

(0.255) 

-0.056 

(0.401) 

0.157 

(0.528) 

0.640 

(0.610) 

0.936 

(0.393)* 

1.069 

(0.442)* 

FI Index -1.245 

(0.403) 

-0.588 

(0.605) 

-0.806 

(0.710) 

-1.319 

(0.742)† 

-1.610 

(0.510)** 

-1.674 

(0.616)** 

Notes: Coefficients are standardised (β). Bootstrap standard errors in parentheses. *** p<0.001, ** 

p<0.01, * p<0.05, † p<0.10. OLS estimates shown for comparison. Source: Authors’ calculations. 

Source: Authors’ calculations. 

 

Table 5b: Quantile Regression Estimates for NPS AC Female Share 

Predictor OLS β 

(SE) 

Q10 Q25 Q50 Q75 Q90 

  β (SE) [sig] β (SE) [sig] β (SE) [sig] β (SE) [sig] β (SE) [sig] 

Bank density 0.598 

(2.357) 

-0.297 

(3.118) 

0.226 

(3.245) 

0.318 

(3.600) 

1.371 

(3.676) 

2.849 

(3.801) 

Female 

LFPR 

1.656 

(1.012) 

-0.102 

(1.552) 

0.486 

(1.471) 

1.046 

(1.620) 

2.218 

(2.013) 

3.647 

(2.147)† 
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Literacy rate 3.287 

(1.319) 

1.176 

(2.910) 

1.209 

(2.399) 

2.768 

(2.198) 

4.122 

(1.799)* 

4.185 

(1.644)* 

ln(PCI) -0.271 

(1.924) 

-2.781 

(2.915) 

-1.781 

(3.248) 

-0.264 

(3.471) 

1.162 

(2.732) 

1.603 

(2.324) 

FI Index -0.276 

(3.041) 

4.787 

(4.226) 

3.370 

(3.878) 

0.781 

(4.346) 

-3.105 

(4.449) 

-5.445 

(4.184) 

Notes: Coefficients are standardised (β). Bootstrap standard errors in parentheses. OLS estimates are 

reported for comparison. Significance levels: *** p<0.001, ** p<0.01, * p<0.05, † p<0.10. N = 34. 

Source: Authors’ calculations. 

 

For NPS penetration (Table 5a), the bank density coefficient is stable across the full distribution (0.901 at 

Q10 to 1.078 at Q75), consistent with the OLS estimate of 1.094. The association is not driven by outliers. 

The increasingly negative FI Index at higher quantiles reinforces the decision not to interpret it 

substantively. 

For NPS AC female share (Table 5b), the literacy coefficient rises from 1.176 at Q10 to 4.185 at Q90, 

suggesting the literacy–participation association is strongest in states that already have higher female 

enrolment. The FI Index sign reversal between Q10 (+4.787) and Q90 (−5.445) further confirms it should 

not be interpreted substantively. 

5.5.2 Stacked Interaction and Panel Fixed-Effects Robustness 

The BankDen×NPS interaction in the stacked specification (N = 70) is β = 0.411 (p = 0.0005), confirming 

the differential directly. 

The two-way FE panel (N = 210) finds NPS BankDen β = 0.074 (clustered p < 0.001) versus APY 

β = 0.065 (p = 0.25, n.s.). The contrast holds within states over time. 

 

Table 6: Stacked Interaction and Panel Fixed-Effects Robustness Results 

 Spec 1 Stacked 

N=70 

Spec 2a Panel NPS 

N=210 

Spec 2b Panel APY 

N=210 

Bank density β (clustered 

SE) 

0.041 (0.179) n.s. 0.0742 (0.0144) *** 0.0645 (0.0549) n.s. 

BankDen × NPS β (H1 direct 

test) 

0.411 (0.107) *** absorbed by FE  

Controls (lnPCI, Literacy, 

FemLFPR) 

Yes (z-scored) Absorbed by state FE Absorbed by state FE 

State fixed effects No Yes Yes 

Year fixed effects No Yes Yes 

SE clustering By state (35) By state (35) By state (35) 

N observations 70 210 210 
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R² 0.486 0.444 0.034 

Notes: Coefficients reported as β with clustered standard errors in parentheses. Spec 1 is a stacked 

cross-sectional model (N = 70) with APY and NPS as separate observations per state; the BankDen × 

NPS term tests differential effects across schemes. Spec 2a and 2b are state×year two-way fixed-effects 

panel models (N = 210) with state and year fixed effects; time-invariant controls are absorbed by fixed 

effects. Standard errors are clustered at the state level. Significance levels: *** p<0.001, ** p<0.01, * 

p<0.05, † p<0.10. 

Source: Authors’ calculations. 

Across all three specifications, the direction of the bank density contrast is consistent (Table 6). The 

constructed nature of the annual bank density series limits strong inference from the panel alone, but it 

does not undermine the cross-sectional result. 

 

6. Discussion and Limitations 

The results show that the relationship between socioeconomic conditions and pension participation is 

contingent on scheme design. Banking infrastructure—commonly treated as a general determinant of 

financial inclusion—is strongly associated with NPS penetration but not APY. This difference reflects 

how access is structured: where enrolment requires interaction with formal financial institutions, 

infrastructure constraints remain binding; where enrolment is embedded in auto-debit and self-help group 

networks, those constraints are largely bypassed. 

Literacy exhibits the same conditional pattern. Its positive association with female participation in NPS, 

and absence in APY, reflects differences in informational complexity. NPS requires active financial 

decision-making, while APY does not. Literacy therefore operates as a context-dependent determinant, 

relevant only where participation imposes cognitive demands. This challenges the assumption in much of 

the financial inclusion literature that literacy effects are uniform across products. 

Per-capita income and female labour force participation do not show robust associations. This likely 

reflects measurement limitations rather than true absence of effect. Income is highly correlated with other 

development indicators, making its independent contribution difficult to isolate. Female LFPR, as 

measured by PLFS, captures total participation rather than formal employment, which is more directly 

linked to NPS enrolment. 

These findings imply that structural determinants do not operate uniformly across financial products. The 

effectiveness of a given policy lever depends on how participation is structured within the scheme itself. 

Three limitations qualify the analysis. First, the cross-sectional design and small sample (N = 35) limit 

statistical power and preclude causal inference; results should be interpreted as associations. Second, 

reverse causality cannot be fully ruled out, although the pre-treatment check using earlier bank density 

reduces this concern. Third, key variables are imperfect proxies: literacy reflects general rather than 

financial capability, and female LFPR does not isolate formal-sector employment. These limitations likely 

bias estimates toward zero, making significant results conservative. 

 

7. Conclusion 

We asked whether the same socioeconomic factors predict pension participation equally across APY and 

NPS, or whether scheme design conditions their effects. The answer is the latter. Bank density is associated 

with NPS penetration but not APY. Literacy is positively associated with female NPS participation but 
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not APY. Per-capita income and female LFPR show no robust effects in either scheme. The same state-

level conditions, two different outcomes—because the two schemes work differently. 

For NPS, the relevant levers are branch access and financial literacy. For APY, outreach and enrolment 

strategies are more likely to move participation. A single uniform policy targeting both will underperform 

on at least one. 

Financial inclusion is not a uniform process. The same infrastructure that opens NPS to more subscribers 

does not open APY, because APY was built to not need it. Ignoring that design difference—treating the 

two schemes as the same problem—risks misreading both the evidence and the policy options. 
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