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State Capacity and Healthcare Performance in India: Do Better Health Outcomes Reflect 1 

Higher Public Spending or Greater Efficiency. 2 

Abstract 3 

The healthcare performance of Indian states exhibits considerable variation despite sustained public 4 

investment and numerous health sector reforms. While some states consistently achieve favourable 5 

health outcomes, others continue to experience high mortality and fertility despite increased 6 

expenditure. This raises an important policy question: are better-performing states simply allocating 7 

more financial resources to healthcare, or are they using their available resources more efficiently? 8 

This study seeks to answer this question by integrating econometric regression analysis with Data 9 

Envelopment Analysis (DEA). This study examines state-wise public health-sector capacity and 10 

efficiency in India by analysing the relationship between public health expenditure and population-11 

health outcomes and assessing the efficiency with which states transform health resources into 12 

outcomes. The study employs a panel dataset covering 19 Indian states during 2012–2019. Fixed-13 

effects regressions with Driscoll–Kraay standard errors are used to estimate the association of 14 

public health expenditure with life expectancy, infant mortality rate (IMR), maternal mortality ratio 15 

(MMR), and total fertility rate (TFR), controlling for per-capita Net State Domestic Product 16 

(PCNSDP). The results show that higher public health expenditure is significantly associated with 17 

higher life expectancy and lower IMR, MMR, and TFR. The study further applies an output-18 

oriented Variable Returns to Scale Data Envelopment Analysis (DEA) to 17 states, using 19 

government hospital beds and public health expenditure as inputs and life expectancy and inverse 20 

IMR as outputs. The mean VRS technical-efficiency score of 0.962 indicates relatively high pure 21 

technical efficiency, although considerable scale inefficiency is observed. Arunachal Pradesh, 22 

Chhattisgarh, Kerala, Punjab, Telangana, and Uttarakhand constitute the efficiency frontier, with 23 

Kerala emerging as the principal benchmark. Overall, the findings suggest that strengthening public-24 

health capacity requires not only adequate public financing but also the efficient utilisation of 25 

financial and infrastructural resources to translate expenditure into improved population-health 26 

outcomes.  27 
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Introduction 30 

Health matters a lot for the economy. People work more, learn more and make more money when they 31 

are healthy. After all, health is wealth! (Bloom & Canning, 2000). In fact healthcare is one of the key 32 

areas that governments invest heavily in and it is also expected that they invest heavily in this area by 33 

the public. However just the sheer volume of spending is not enough. The government should also 34 
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efficiently transform this into real services that manifest as health outcomes (Migdal, 1988; Evans, 35 

1995; Besley & Persson, 2009, 2011; Fukuyama, 2004, 2013). 36 

India is a good place to study this. All Indian states work under the same constitution and follow the 37 

same basic fiscal rules too, but run things differentlySo health outcomes across states can look very 38 

different (Pritchett, 2009; Dreze& Sen, 2013). Kerala and Tamil Nadu are good examples. They do 39 

much better than many states despite spending pretty much equal amounts, if not lesser amounts of 40 

money. Thus, the real question is simple. Are better states just spending more? Or are they using their 41 

money better? 42 

Most studies approach this in two ways. Some studies just look at this problem/ disparity 43 

quantitatively, comparing spending to outcomes, or measuring efficiency with Data Envelopment 44 

Analysis, or DEA. Other studies look at the real problems on the ground, like workers not showing up 45 

or weak accountability (Chaudhury et al., 2006; Das & Hammer, 2007; Das et al., 2016). This study 46 

tries to do both. It uses a fixed-effects panel regression to check how public health spending affects 47 

outcomes. Furthermore, it uses a DEA model to measure how efficient each state is with its healthcare 48 

resources, and reads both results next to the qualitative literature on state capacity, keeping in mind 49 

that this should help both the academic side and the policy side of the health debate in India. 50 

 51 

Literature Review 52 

Research on state capacity, government spending, and healthcare in India started with Bhalotra 53 

(2007). This study shows that health spending lowers infant mortality only after a slight time lag. 54 

Farahani, Subramanyam, and Canning (2010) showed that a 10% rise in spending lowers the chance 55 

of death by about 2%. 56 

  57 

The studies of  Mohapatra (2019) show that this effect works not only through how much people 58 

actually use health services but it also depends on how the money gets spent and not just how much. 59 

However, this link is not automatic and constant across all countries and across all political 60 

parameters. Cross-country evidence shows that this link gets stronger when governance is good but 61 

can also disappear completely when corruption is high (Rajkumar & Swaroop, 2008; Mauro, 1998; 62 

Gupta, Verhoeven, & Tiongson, 2002; Hitiris& Posnett, 1992). 63 

This claim is backed up by Indian data too. However this data is backed up a lot by Indian data, too, 64 

changing the effect a lot depending on the state and how well the program is actually run. 65 

This is quite close to Prachet's 2009 idea of a flailing state. The common intellectual claim is that the 66 

state is strong at the top but weak at the bottom, where services actually reach the people and directly 67 
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affect life outcomes. This connects to the bigger theories of state capacity, which is not only the power 68 

to extract resources but also depends on bureaucracy, infrastructural power, or accountability. 69 

Other papers look at more tangible on-ground methods of state capacity measurement. For example, 70 

health workers are often absent. In fact, in some surveys, absenteeism goes above 40% (Chaudhury et 71 

al., 2006). There is also a gap between doctors' knowledge and implementation (Das & Hammer, 72 

2007; Das et al., 2016). Sometimes health infrastructure exists only on paper while supplies run out 73 

(Banerjee, Deaton, & Duflo, 2004).   74 

On the quantitative side, DEA is a major framework that has been used by multiple papers in 75 

healthcare efficiency (Hollingsworth, 2008; Afonso & St. Aubyn, 2005). DEA studies discover big 76 

efficiency gaps between states (De, Dhar, & Bhattacharya, 2012; Dar & Raina, 2024; Mohanty 77 

&Bhanumurthy, 2021). While studies show that there is a quantitative deficiency, along with policy 78 

ambivalence and fieldwork loopholes, there is a paucity of studies putting together spending, 79 

efficiency, and fieldwork together in one place, which is what this study aims to achieve. 80 

 81 

Research Gap 82 

Existing studies have separately examined the relationship between public health expenditure and 83 

health outcomes and the efficiency of healthcare resource utilisation across Indian states. However, 84 

limited research integrates these two dimensions within a single empirical framework. In particular, 85 

expenditure-based studies generally do not assess whether states differ in their ability to convert 86 

available resources into health outcomes, while efficiency studies rarely examine the expenditure–87 

outcome relationship over time. Moreover, quantitative efficiency analysis is seldom linked with the 88 

broader literature on state capacity and public-service delivery. The present study addresses this gap 89 

by combining panel regression and Data Envelopment Analysis (DEA) to examine whether interstate 90 

differences in health performance reflect higher public spending, greater efficiency in resource 91 

utilisation, or a combination of both. 92 

Research Question 93 

Are better-performing Indian states simply spending more on healthcare, or are they using their 94 

available healthcare resources more efficiently? 95 

Research Objectives 96 

The study pursues two primary objectives: 97 

1. To examine the effect of public health expenditure and per capita NSDP on health outcomes 98 

across Indian states. 99 
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This objective will be addressed through four separate regression models where the dependent 100 

variables are: 101 

o Life expectancy 102 

o Infant Mortality Rate 103 

o Maternal Mortality Ratio 104 

o Fertility Rate 105 

2. To evaluate the relative efficiency of Indian states in transforming healthcare resources into 106 

improved health outcomes using Data Envelopment Analysis (DEA). 107 

 108 

Methodology 109 

 110 

The study adopts a quantitative empirical framework combining panel-data regression analysis and 111 

Data Envelopment Analysis (DEA) to examine both the relationship between public health 112 

expenditure and health outcomes and the relative efficiency with which Indian states transform 113 

healthcare resources into population-health outcomes. Secondary state-level data are obtained 114 

primarily from the Reserve Bank of India, Handbook of Statistics on Indian States, supplemented by 115 

relevant official sources for healthcare infrastructure. The regression analysis uses a balanced panel of 116 

19 Indian states for the period 2012–2019, comprising 152 state-year observations. Four health 117 

indicators—life expectancy at birth, infant mortality rate (IMR), maternal mortality ratio (MMR), and 118 

total fertility rate (TFR)—are separately considered as dependent variables, while public health 119 

expenditure (PHE) constitutes the principal explanatory variable and per-capita Net State Domestic 120 

Product (PCNSDP) is included as a control for interstate differences in economic development. The 121 

general panel model is specified as 122 

 Yit=α+β1PHEit+β2PCNSDPit+λt +μi+εit 123 

where Yit denotes the respective health outcome for state i in year t, μicaptures unobserved time-124 

invariant state-specific characteristics, λt denotes year fixed effects and εit represents the idiosyncratic 125 

error term. Fixed Effects (FE) and Random Effects (RE) models are initially estimated and compared 126 

using the Hausman specification test; subsequently, Fixed Effects models with Driscoll–Kraay 127 

standard errors, using a maximum lag length of two, are employed to obtain inference robust to 128 

heteroskedasticity, serial correlation and cross-sectional dependence (Driscoll & Kraay, 1998; 129 

Hoechle, 2007). Given the observational nature of the data and the relatively short time dimension 130 

(T=8T=8), the resulting coefficients are interpreted as conditional associations rather than definitive 131 
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causal effects. To complement the regression analysis, DEA is employed to assess the relative 132 

efficiency of 17 Indian states for the year 2018, with each state treated as a Decision-Making Unit 133 

(DMU). Following the non-parametric efficiency framework of Charnes, Cooper and Rhodes (1978), 134 

two healthcare resources—government hospital beds and public health expenditure—are used as 135 

inputs, while life expectancy and inverse infant mortality rate (1/IMR1/IMR) are used as desirable 136 

outputs; IMR is transformed because lower infant mortality represents better health performance. The 137 

analysis is estimated using DEAP Version 2.1 (Coelli, 1996) and adopts an output-oriented Variable 138 

Returns to Scale (VRS) model based on Banker, Charnes and Cooper (1984). Output orientation is 139 

appropriate because the objective is to evaluate the extent to which states could improve health 140 

outcomes with their existing resource base, while VRS allows for substantial interstate differences in 141 

population, fiscal capacity, infrastructure and operating scale. Both Constant Returns to Scale 142 

technical efficiency (CRSTE) and VRS technical efficiency (VRSTE) are estimated, with scale 143 

efficiency calculated as SE=CRSTE/VRSTE; a VRS score of unity identifies a state located on the 144 

estimated relative efficiency frontier, while scores below unity indicate relative inefficiency. Peer 145 

states, returns to scale, slacks and projected targets are additionally examined to identify empirical 146 

benchmarks and potential sources of inefficiency. The two methods are therefore complementary: 147 

regression evaluates whether greater public health expenditure is associated with improved health 148 

outcomes, whereas DEA assesses whether states differ in their efficiency in converting financial and 149 

infrastructural resources into those outcomes. Nevertheless, the DEA findings, particularly scale-150 

efficiency estimates, require cautious interpretation because absolute public health expenditure and 151 

hospital-bed numbers are used as inputs whereas life expectancy and inverse IMR are population-152 

level outcomes; consequently, population size may partly influence the measured scale differences, 153 

and a robustness specification using per-capita health expenditure and hospital beds per 10,000 154 

population would strengthen future analysis. 155 

Result & Analysis 156 

Discussion for objective 1 - The empirical analysis for the first objective examines whether variations 157 

in public health expenditure are associated with differences in major population-health outcomes 158 

across Indian states. The study uses panel data covering 19 states over the period 2012–2019, 159 

providing 152 state-year observations. Four indicators of population health—life expectancy, infant 160 

mortality rate (IMR), maternal mortality ratio (MMR), and total fertility rate (TFR)—are considered 161 

separately as dependent variables. Public health expenditure constitutes the principal explanatory 162 

variable, while per-capita Net State Domestic Product (PCNSDP) is incorporated as a control variable 163 

to account for differences in the level of economic development across states. 164 

The general panel regression model may be expressed as: 165 



 

6 | P a g e  
 

 166 

 Yit=α+β1PHEit+β2PCNSDPit+µi+€it 167 

where Yit represents the respective health outcome for state (i) in year (t) like life expectancy, infant 168 

mortality rate (IMR), maternal mortality ratio (MMR), and total fertility rate (TFR).  PHEitdenotes 169 

public health expenditure. PCNSDPit represents per-capita Net State Domestic Product; α  is the 170 

intercept; β1 and β2 are the estimated coefficients; µi represents unobserved time-invariant state-171 

specific effects; and €it is the idiosyncratic error term. 172 

Initially, Fixed Effects (FE) and Random Effects (RE) models were estimated and the Hausman 173 

specification test was employed to examine the appropriateness of the estimators. However, state-174 

level panel data may be affected by heteroskedasticity, serial correlation and cross-sectional 175 

dependence, which can make conventional standard errors unreliable. Therefore, the analysis 176 

subsequently employs the Driscoll–Kraay standard-error procedure with state fixed effects. Driscoll 177 

and Kraay (1998) developed a non-parametric covariance-matrix estimator that is robust to general 178 

forms of spatial and temporal dependence. Hoechle (2007) subsequently implemented the estimator 179 

for panel-data models in Stata through xtscc. The present analysis uses a maximum lag length of two. 180 

Since Driscoll–Kraay estimation modifies the covariance matrix rather than the underlying within-181 

estimator, the estimated FE coefficients remain unchanged while the standard errors, test statistics and 182 

confidence intervals are adjusted for dependence in the disturbances. 183 

Discussion for Objective 1.1: examining the impact of public health expenditure on life expectancy 184 

across Indian states 185 

The Driscoll–Kraay fixed-effects regression indicates a positive and statistically significant 186 

relationship between public health expenditure and life expectancy. The estimated coefficient of 187 

public health expenditure is 0.000237 with a p-value of <0.001, implying that, after controlling for 188 

per-capita NSDP and time-invariant state-specific characteristics, increases in public health 189 

expenditure are associated with improvements in life expectancy. The within of 0.5111 suggests that 190 

approximately 51.11 per cent of the within-state variation in life expectancy is explained by public 191 

health expenditure and per-capita NSDP. In contrast, per-capita NSDP records a positive coefficient of 192 

3.57×10⁻⁶, but the relationship is statistically insignificant ( ). This indicates that variations in state 193 

income alone do not adequately account for variations in life expectancy once public health 194 

expenditure and state-specific heterogeneity are taken into consideration. 195 

Table 1.1 impact of public health expenditure on life expectancy across Indian states 196 

Regression with Driscoll-Kraay standard errors   Number of obs =       152 197 

Method: Fixed-effects regression              Number of groups  =        19 198 
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Group variable (i): code                      F(  2,     7)  = 482.38 199 

maximum lag: 2                                Prob > F       = 0.0000 200 

                                                 within R-squared  = 0.5111 201 

  202 

                                                        Drisc/Kraay 203 

   lifeexpectancy | Coefficient  std. err.   t    P>|t|  [95% conf. interval] 204 

---------------------+---------------------------------------------------------------- 205 

pubhealthexpenditure |    .000237   8.45e-06 28.04   0.000   .000217  .000257 206 

           pcnsdp |   3.57e-06   3.12e-06     1.15   0.290 -3.80e-06    .0000109 207 

            _cons |   67.86696   .3019073   224.79   0.000  67.15306    68.58086 208 

  209 

The result is consistent with the broader human-development argument that improvements in health 210 

cannot be understood solely through increases in income and that the provision of publicly financed 211 

social services plays an independent role in improving human capabilities. Anand and Ravallion 212 

(1993), for instance, emphasised the importance of public health and other social services in 213 

translating economic resources into improved human-development outcomes. More specifically in the 214 

Indian context, recent state-level evidence finds that publicly financed health expenditure is positively 215 

associated with life expectancy and other desirable health outcomes, although the magnitude of the 216 

association differs substantially between high-focus and relatively better-performing states. Earlier 217 

international evidence from Bidani and Ravallion (1997) similarly suggests that public health 218 

expenditure can have a beneficial effect on population health, particularly among economically 219 

disadvantaged sections that have limited ability to substitute private health care for publicly provided 220 

services. 221 

The result therefore suggests that public-sector health expenditure may constitute an important 222 

component of state health capacity, particularly by financing preventive services, primary health 223 

facilities, immunisation, disease control, maternal and child health programmes, and improved access 224 

to treatment. At the same time, the insignificant coefficient of PCNSDP indicates that higher 225 

economic prosperity does not necessarily translate automatically into longer life expectancy unless 226 

economic resources are effectively converted into accessible health and social services. This finding 227 

should nevertheless be interpreted as a robust association rather than a causal effect because 228 

expenditure levels may themselves respond to pre-existing health conditions. 229 
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Discusion for Objective 1.2: examining the impact of public health expenditure on infant mortality 230 

across Indian states 231 

The regression results reveal a strong negative and statistically significant relationship between public 232 

health expenditure and infant mortality. The coefficient of public health expenditure is −0.0011893, 233 

significant at the 1 per cent level. Thus, an increase in public health expenditure is associated with a 234 

reduction in infant mortality after controlling for per-capita NSDP and unobserved state-specific 235 

characteristics. The estimated within r square (0.6913) is the highest among the four health-outcome 236 

models, indicating that approximately 69.13 per cent of the within-state variation in infant mortality is 237 

explained by the variables included in the model. 238 

Table 1.2- impact of public health expenditure on infant mortality across Indian states 239 

Regression with Driscoll-Kraay standard errors   Number of obs =       152 240 

Method: Fixed-effects regression              Number of groups  =        19 241 

Group variable (i): code                      F(  2,     7)  = 712.97 242 

maximum lag: 2                                Prob > F       = 0.0000 243 

                                                 within R-squared  = 0.6913 244 

  245 

                                                         Drisc/Kraay 246 

 infantmortalityrate | Coefficient  std. err.   t    P>|t|  [95% conf. interval] 247 

---------------------+---------------------------------------------------------------- 248 

pubhealthexpenditure|  -.0011893   .0001041   -11.43   0.000 -.0014354   -.0009432 249 

           pcnsdp|  -.0000864   .0000157    -5.49   0.001 -.0001237   -.0000492 250 

            _cons |   47.16228   .8232825    57.29   0.000  45.21553    49.10903 251 

  252 

Unlike the life-expectancy model, per-capita NSDP is also negative and statistically significant in the 253 

IMR equation. Its coefficient is −0.0000864 with a p-value of 0.001. This implies that improvements 254 

in state income are associated with reductions in infant mortality even after accounting for public 255 

health expenditure. Economic development can affect infant survival through improved nutrition, 256 

sanitation, living conditions, maternal education, transport facilities and the greater capacity of 257 

households to obtain health care. Nevertheless, the significance of public health expenditure after 258 
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controlling for PCNSDP demonstrates that the relationship cannot be explained by economic 259 

prosperity alone. 260 

The finding is strongly supported by evidence from India. A state-level analysis of Indian data found 261 

that public health spending was significantly associated with reductions in infant and under-five 262 

mortality, with the authors arguing for greater targeted public investment in health, particularly in 263 

lagging states. Another state-level Indian study covering social-sector expenditure similarly examined 264 

how health and related public expenditure were associated with child mortality and highlighted the 265 

importance of public policy and state spending for improving child-survival outcomes. More recent 266 

evidence comparing high-focus and non-high-focus Indian states also reports that publicly financed 267 

health expenditure reduces infant and child mortality. 268 

The present finding can therefore be interpreted as evidence that public health expenditure contributes 269 

to the institutional capacity required to reduce preventable infant deaths through antenatal care, 270 

institutional delivery, neonatal services, vaccination, nutrition programmes, disease prevention and 271 

access to primary health care. However, the international literature is not completely unanimous. 272 

Filmer and Pritchett and some related studies reported relatively weak effects of aggregate 273 

government health expenditure on mortality, suggesting that how efficiently expenditure is allocated 274 

and utilised may be as important as the amount spent. Consequently, the present result supports 275 

greater public expenditure but also points towards the importance of expenditure efficiency and the 276 

quality of health-system delivery. 277 

Discussion for Objective 1.3: To examine the impact of public health expenditure on maternal 278 

mortality across Indian states 279 

The Driscoll–Kraay regression for maternal mortality produces a negative and highly statistically 280 

significant coefficient for public health expenditure. 281 

Table 1.3- impact of public health expenditure on maternal mortality across Indian states 282 

Regression with Driscoll-Kraay standard errors   Number of obs =    152 283 

Method: Fixed-effects regression                 Number of groups  =     19 284 

Group variable (i): code                         F(  2,  7)     = 102.53 285 

maximum lag: 2                                Prob > F       = 0.0000 286 

                                                 within R-squared  = 0.5443 287 

                  |                                     Drisc/Kraay 288 

   maternalmortality | Coefficient           std. err.        t    P>|t|    [95% conf. interval] 289 
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---------------------+---------------------------------------------------------------- 290 

pubhealthexpenditure|  -.0084905   .0006011   -14.12   0.000 -.0099119   -.0070691 291 

           pcnsdp |   .0000493   .0000405  1.22   0.262    -.0000463  .000145 292 

            _cons |   163.3688   5.402301 30.24   0.000     150.5944 176.1432 293 

  294 

 The estimated coefficient is −0.0084905 with a p-value of <0.001, indicating that increased public 295 

expenditure on health is associated with reductions in maternal mortality after controlling for per-296 

capita NSDP and state-specific fixed effects. The within is 0.5443, implying that approximately 54.43 297 

per cent of the within-state variation in maternal mortality is explained by the model. 298 

Per-capita NSDP, however, has a small positive coefficient of 0.0000493 and is statistically 299 

insignificant. The insignificant income effect is particularly noteworthy. It suggests that increases in 300 

average state income do not automatically translate into improvements in maternal survival once 301 

public health expenditure and persistent state characteristics are controlled for. Maternal mortality is 302 

closely related to the organisation of health services—including antenatal care, skilled attendance at 303 

birth, emergency obstetric care, referral systems, institutional delivery and postpartum care—and 304 

these services depend directly upon the functioning and financing of the health system. 305 

This interpretation is supported by the wider literature on reproductive, maternal, neonatal and child 306 

health financing. Evidence from developing countries indicates that greater domestic public financing 307 

of reproductive and maternal health can generate substantial gains, including reductions in maternal 308 

mortality. Recent international evidence also emphasises that maternal-health services require 309 

sustained financing for antenatal and postnatal care, delivery services and the management of 310 

pregnancy-related complications; continuing financing gaps remain an important barrier to adequate 311 

service provision in many low- and middle-income countries. 312 

Within India, substantial interstate variation in maternal mortality continues to coexist with 313 

differences in the utilisation and availability of government maternal-health programmes and services. 314 

Evidence shows markedly lower maternal mortality in better-performing states and substantially 315 

higher levels in several historically disadvantaged states, highlighting the importance of health-system 316 

access and programme implementation. The present regression therefore indicates that public 317 

expenditure may be more directly relevant to maternal mortality than overall state income, since 318 

maternal survival depends heavily on the availability and quality of organised public-health 319 

interventions. Nonetheless, expenditure itself is not sufficient: the literature also cautions that high 320 

reproductive-health spending does not necessarily guarantee improved maternal outcomes when 321 

resources are inefficiently allocated or service quality remains weak. 322 
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Discussion for 1. 4: examining the impact of public health expenditure on total fertility rate across 323 

Indian states 324 

The fourth regression examines the relationship between public health expenditure and total fertility 325 

rate. 326 

Table 1.4- relationship between public health expenditure and total fertility rate. 327 

Regression with Driscoll-Kraay standard errors   Number of obs =    152 328 

Method: Fixed-effects regression                 Number of groups  =     19 329 

Group variable (i): code                                 F(  2,  7)  =    143.15 330 

maximum lag: 2                                               Prob > F       =    0.0000 331 

                                                                             within R-squared  = 0.3293 332 

  333 

                                                                   Drisc/Kraay 334 

                         TFR |     Coefficient     std. err.      t       P>|t|    [95% conf. interval] 335 

---------------------+---------------------------------------------------------------- 336 

pubhealthexpenditure|  -.0000314   2.74e-06   -11.46   0.000 -.0000379    -.000025 337 

           pcnsdp |         -1.11e-06        3.24e-07    -3.43      0.011    -1.88e-06   -3.46e-07 338 

            _cons |         2.504652      .0243336      102.93      0.000     2.447112 2.562192 339 

  340 

The coefficient of public health expenditure is −0.0000314 and is statistically significant at the 1 per 341 

cent level. This indicates a significant inverse association between public health expenditure and 342 

fertility. The within is 0.3293, suggesting that approximately 32.93 per cent of within-state variation 343 

in TFR is explained by public health expenditure and per-capita NSDP. Although this explanatory 344 

power is lower than that of the mortality models, it remains meaningful given that fertility behaviour 345 

is determined by a particularly wide range of demographic, social, educational and cultural factors 346 

beyond health-sector expenditure. 347 

Per-capita NSDP also exhibits a negative and statistically significant coefficient of −1.11×10⁻⁶ with a 348 

p-value of 0.011. Thus, both higher public health expenditure and increasing economic prosperity are 349 

associated with reductions in TFR. The result is consistent with the demographic-transition 350 

perspective, according to which improved socioeconomic conditions and improvements in health and 351 
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survival are generally accompanied by declining fertility. Rising income can alter household 352 

preferences concerning family size, while improvements in health systems can influence fertility 353 

through expanded reproductive-health services, contraceptive availability, reduced infant and maternal 354 

mortality and improved access to family planning. 355 

The relationship between public-health financing and fertility should, however, be interpreted more 356 

cautiously than the other three outcomes. Public health expenditure does not necessarily reduce 357 

fertility directly. Rather, a portion of government health expenditure finances sexual and reproductive 358 

health services, family-planning programmes, maternal care and contraceptive access. The literature 359 

emphasises that adequate financing is essential for universal access to reproductive-health services 360 

and that government expenditure constitutes an important source of reproductive-health financing in 361 

developing countries. Systematic evidence on financing family-planning services also identifies 362 

contraceptive availability and affordability as mechanisms through which financing arrangements can 363 

affect contraceptive uptake, birth spacing and fertility outcomes. Recent estimates additionally 364 

demonstrate that substantial resources are required to meet existing needs for maternal-health and 365 

family-planning services across low- and middle-income countries, with current spending still falling 366 

below estimated requirements. 367 

Therefore, the negative coefficient obtained in the present analysis can reasonably be interpreted as 368 

indicating that states with increasing public health expenditure tend to experience declining fertility, 369 

potentially because stronger publicly financed health systems increase access to reproductive and 370 

maternal health care and facilitate fertility regulation. Nevertheless, TFR is influenced strongly by 371 

female education, age at marriage, urbanisation, employment, social norms, contraceptive preferences 372 

and child-survival expectations. The coefficient should therefore not be interpreted as evidence that 373 

health expenditure alone determines fertility. 374 

Taken together, the four Driscoll–Kraay regressions reveal a consistent relationship between public 375 

health expenditure and population-health performance across the states under study. Higher public 376 

health expenditure is associated with higher life expectancy and lower infant mortality, maternal 377 

mortality and total fertility. Importantly, these relationships remain statistically significant even after 378 

controlling for per-capita NSDP. The results therefore suggest that public health expenditure 379 

contributes independently to health-system performance rather than merely reflecting the economic 380 

prosperity of a state. 381 

This broader conclusion is compatible with the human-development literature, which emphasises that 382 

income growth and public-service provision operate through distinct channels. Anand and Ravallion 383 

argue that publicly provided health and other social services play an important role in transforming 384 

economic resources into human-development achievements. Bidani and Ravallion similarly find that 385 

publicly financed health services can have favourable health effects, particularly among populations 386 



 

13 | P a g e  
 

that depend strongly on public provision. Recent evidence from Indian states is particularly supportive 387 

of the present findings, showing that publicly financed health expenditure is associated with higher 388 

life expectancy and lower infant and child mortality, although the strength of this relationship differs 389 

across states. 390 

At the same time, the findings should not be interpreted to imply that expenditure alone represents 391 

public-health capacity or that every increase in expenditure automatically generates improved 392 

outcomes. Previous studies have produced mixed evidence concerning the spending–outcome 393 

relationship, demonstrating that the composition, targeting, governance and efficiency of public 394 

expenditure strongly influence the extent to which additional resources translate into improved 395 

population health. Hence, the present results are best viewed as evidence that public health financing 396 

constitutes a significant component of state health capacity, while the effectiveness with which states 397 

transform financial resources into health outcomes remains an additional dimension requiring separate 398 

examination. 399 

Discussion of Objective 2 400 

To evaluate the relative efficiency of public health systems across selected Indian states, the study 401 

employs Data Envelopment Analysis (DEA). DEA is a non-parametric linear-programming technique 402 

originally developed by Charnes, Cooper and Rhodes for evaluating the relative efficiency of 403 

comparable Decision-Making Units (DMUs) that employ multiple inputs to produce multiple outputs. 404 

Unlike conventional parametric production-function approaches, DEA does not require the 405 

specification of a predetermined functional relationship between inputs and outputs. Instead, an 406 

empirical efficiency frontier is constructed from the best-performing units in the sample, and the 407 

efficiency of each DMU is measured relative to that frontier. 408 

In the present analysis, each selected Indian state is treated as a Decision-Making Unit (DMU). 409 

Seventeen states are included for the year 2018. Two health-system resources are treated as inputs: the 410 

number of government hospital beds and public health expenditure. These variables represent physical 411 

and financial resources available to the public health system. The use of health expenditure and 412 

hospital-bed availability as inputs is well established in health-sector DEA studies. For example, DEA 413 

applications to Indian states have incorporated public health expenditure and hospital beds as health-414 

system inputs, while international health-efficiency studies have also employed expenditure, 415 

physicians and hospital beds as measures of resources used in producing population-health outcomes. 416 

Two indicators are considered as outputs: life expectancy at birth and the inverse of the infant 417 

mortality rate. Life expectancy represents a desirable population-health outcome because higher 418 

values imply better health performance. Infant mortality, by contrast, is an undesirable outcome 419 

because lower values signify better performance. It is therefore transformed as: 420 
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so that higher values of the transformed indicator represent better infant-survival performance. The 421 

use of life expectancy and transformed infant mortality or infant-survival measures as desirable DEA 422 

outputs is supported by existing health-system efficiency research. A recent Indian state-level DEA 423 

study similarly employs life expectancy and infant survival as outputs in measuring public healthcare 424 

efficiency, while studies of international health systems also use life expectancy together with 425 

transformed infant mortality/survival indicators. 426 

Accordingly, the production relationship considered in the study can be represented as: 427 

The DEA model is estimated using DEAP Version 2.1, developed by Coelli. DEAP permits the 428 

estimation of Constant Returns to Scale (CRS) and Variable Returns to Scale (VRS) DEA models and 429 

reports technical efficiency, scale efficiency, slacks, peer units and target values. 430 

The principal specification uses the Variable Returns to Scale (VRS) model developed by Banker, 431 

Charnes and Cooper (1984). The VRS specification is preferred because Indian states differ 432 

substantially in population size, fiscal capacity, public-health infrastructure and the scale at which 433 

healthcare services are provided. Imposing Constant Returns to Scale would require the restrictive 434 

assumption that all states operate at an optimal and comparable scale. The BCC/VRS approach 435 

separates pure technical efficiency from scale efficiency and permits DMUs to operate under 436 

increasing, constant or decreasing returns to scale. 437 

Under VRS, technical efficiency measures the state's ability to transform its given health resources 438 

into health outcomes after allowing for differences in operational scale. Scale efficiency is obtained 439 

as: 440 

where  denotes technical efficiency under Constant Returns to Scale and  denotes pure technical 441 

efficiency under Variable Returns to Scale. A scale-efficiency score equal to one indicates that the 442 

state operates at the most productive scale size, whereas a score below one indicates scale 443 

inefficiency. 444 

An output-oriented DEA model is adopted. The output orientation is appropriate because the 445 

analytical objective is to examine the extent to which health outcomes could be improved with the 446 

existing levels of public-health resources. Thus, rather than asking how much expenditure or 447 

infrastructure could be reduced while maintaining the existing outcomes, the model asks how far 448 

desirable health outcomes could potentially be expanded with the available inputs. 449 

In an output-oriented VRS model, an efficiency score of one indicates that the state lies on the 450 

estimated efficient frontier. A score below one indicates that the state is relatively inefficient 451 

compared with the best-practice states in the sample. The resulting scores should therefore be 452 

regarded as measures of relative efficiency, rather than absolute measures of the quality of the health 453 

system. The results are as follows 454 
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Table 2- efficiency of states in health capacity 455 

DMU State CRS TE VRS TE Scale Efficiency RTS 

1 Andhra Pradesh 0.190 0.941 0.201 DRS 

2 Arunachal Pradesh 1.000 1.000 1.000 CRS 

3 Assam 0.235 0.926 0.254 DRS 

4 Bihar 0.167 0.943 0.177 DRS 

5 Chhattisgarh 0.831 1.000 0.831 DRS 

6 Gujarat 0.146 0.956 0.153 DRS 

7 Karnataka 0.185 0.931 0.199 DRS 

8 Kerala 0.832 1.000 0.832 DRS 

9 Madhya Pradesh 0.139 0.911 0.153 DRS 

10 Maharashtra 0.167 0.982 0.170 DRS 

11 Odisha 0.195 0.975 0.200 DRS 

12 Punjab 0.602 1.000 0.602 DRS 

13 Rajasthan 0.088 0.925 0.096 DRS 

14 Tamil Nadu 0.210 0.976 0.215 DRS 

15 Telangana 0.647 1.000 0.647 DRS 

16 Uttar Pradesh 0.058 0.880 0.066 DRS 

17 Uttarakhand 0.622 1.000 0.622 DRS 

Mean  0.371 0.962 0.377  

Source- Author’s own estimation using DEAP 456 

The results indicate substantial differences between pure technical efficiency and scale efficiency 457 

across the selected states. The mean technical-efficiency score under CRS is 0.371, while the mean 458 

VRS technical-efficiency score is considerably higher at 0.962. Mean scale efficiency is only 0.377. 459 
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The large difference between CRS and VRS efficiency is an important finding. The relatively high 460 

mean VRS score indicates that, after accounting for differences in operating scale, most states are 461 

located reasonably close to the best-practice frontier. In contrast, the much lower CRS and scale-462 

efficiency scores suggest that the principal source of measured inefficiency arises from scale-related 463 

factors rather than pure technical inefficiency. This distinction follows directly from the Banker, 464 

Charnes and Cooper framework, which was developed to separate managerial or pure technical 465 

efficiency from inefficiency caused by inappropriate scale of operation. 466 

Under the VRS specification, six states achieve a technical-efficiency score of unity: Arunachal 467 

Pradesh, Chhattisgarh, Kerala, Punjab, Telangana and Uttarakhand. These states therefore form part of 468 

the estimated efficient frontier. 469 

An efficiency score of one should not be interpreted as indicating that these states possess perfect 470 

healthcare systems or the best health outcomes in an absolute sense. DEA efficiency is relative to the 471 

particular combination of inputs and outputs and to the other DMUs included in the sample. Thus, 472 

these states are considered efficient because no other observed state or feasible combination of states 473 

produces proportionately better modelled health outcomes with the same or lower resources. 474 

This interpretation is consistent with the nature of DEA, which evaluates relative rather than absolute 475 

efficiency. Earlier DEA applications have emphasised that efficient DMUs constitute the empirical 476 

frontier against which inefficient units are benchmarked. 477 

Several states that do not achieve full efficiency nevertheless record relatively high VRS scores. 478 

Maharashtra has a VRS efficiency score of 0.982, followed by Tamil Nadu at 0.976, Odisha at 0.975, 479 

Gujarat at 0.956, Bihar at 0.943, Andhra Pradesh at 0.941, Karnataka at 0.931, Assam at 0.926, 480 

Rajasthan at 0.925, Madhya Pradesh at 0.911, and Uttar Pradesh at 0.880. 481 

These results indicate that most states are relatively close to the VRS frontier. Nevertheless, the 482 

distance from the frontier varies across states. Uttar Pradesh records the lowest pure technical-483 

efficiency score of 0.880 among the 17 DMUs, suggesting comparatively greater scope for improving 484 

health outcomes using its existing resource base. 485 

Because the model is output-oriented, an inefficient state has the potential to proportionately expand 486 

desirable outputs before reaching the efficiency frontier. However, the precise targets also incorporate 487 

output and input slacks; consequently, interpretation should be based on the DEAP projection values 488 

rather than simply calculating . 489 

The most striking feature of the results is the relatively low level of scale efficiency. With the 490 

exception of Arunachal Pradesh, all states are identified as operating under decreasing returns to scale 491 

(DRS). Arunachal Pradesh records CRS technical efficiency, VRS technical efficiency and scale 492 
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efficiency of 1.000, making it the only DMU operating at constant returns to scale in this 493 

specification. 494 

Several large states display particularly low scale-efficiency scores. Uttar Pradesh records a scale-495 

efficiency score of only 0.066, Rajasthan 0.096, Gujarat and Madhya Pradesh approximately 0.153, 496 

Maharashtra 0.170, and Bihar 0.177. By comparison, Kerala and Chhattisgarh record scale-efficiency 497 

scores of approximately 0.832 and 0.831, respectively. 498 

Within the BCC framework, decreasing returns to scale imply that proportional increases in inputs are 499 

associated with less-than-proportional increases in outputs at the observed scale of operation. 500 

Nevertheless, the present finding requires cautious interpretation. Since the study uses the absolute 501 

number of hospital beds and absolute public health expenditure as inputs, while life expectancy and 502 

inverse IMR are population-level outcomes, large states naturally possess much larger input quantities 503 

without generating proportionately larger values of life expectancy or infant-survival indicators. 504 

Therefore, part of the observed scale inefficiency may reflect differences in population size rather 505 

than genuine excess scale in public-health provision. 506 

For this reason, the scale-efficiency results should not be interpreted as evidence that states such as 507 

Uttar Pradesh or Rajasthan literally possess excessive public-health infrastructure. Rather, they 508 

indicate that, relative to the particular input-output specification used here, the aggregate volume of 509 

resources is not associated with proportionately higher values of the selected population-health 510 

outputs. 511 

The peer analysis provides further information concerning best-practice states. Kerala emerges as the 512 

most frequently used reference unit, appearing as a peer for 11 DMUs. Uttarakhand is selected as a 513 

peer five times, while Punjab appears once. Kerala's frontier status is supported by its strong observed 514 

health outcomes. The state records a life expectancy of 75 years and an inverse IMR of approximately 515 

0.143 in the dataset, while obtaining a VRS efficiency score of unity. 516 

Its frequent appearance in the reference sets means that the DEA algorithm identifies Kerala's 517 

observed combination of resources and outcomes as a particularly relevant benchmark for inefficient 518 

states. This does not imply that all states should literally reproduce Kerala's health system; rather, 519 

Kerala represents one observed best-practice combination against which other states' relative 520 

performance is evaluated. The benchmarking role of frontier states is one of the principal advantages 521 

of DEA. Health-sector DEA studies similarly use reference sets and peer units to identify 522 

combinations of health-system resources and outcomes that can serve as empirical comparators for 523 

less efficient jurisdictions. 524 

  525 
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The DEA results indicate that the selected Indian states generally demonstrate high pure technical 526 

efficiency but substantial scale inefficiency in transforming public-health resources into population-527 

health outcomes. A mean VRS efficiency score of 0.962 suggests that most states lie relatively close 528 

to the best-practice frontier once differences in operational scale are recognised. However, the much 529 

lower mean CRS score of 0.371 and scale-efficiency score of 0.377 indicate that differences in scale 530 

account for a large share of measured overall inefficiency. 531 

This broad result is consistent with the motivation for applying VRS DEA in health systems, where 532 

jurisdictions frequently operate under heterogeneous demographic, institutional and resource 533 

conditions. Banker, Charnes and Cooper (1984) specifically developed the VRS framework to 534 

distinguish pure technical inefficiency from scale inefficiency. Recent Indian evidence also 535 

demonstrates substantial variation in public-health efficiency across states. One recent two-stage DEA 536 

analysis of Indian public healthcare found considerable inefficiency and showed that improvements in 537 

efficiency could potentially generate substantial gains in life expectancy and infant survival without 538 

proportional increases in health resources. 539 

The present DEA results therefore complement the regression findings. While the regression analysis 540 

indicates that higher public health expenditure is systematically associated with improved health 541 

outcomes, DEA demonstrates that the effectiveness with which resources are converted into health 542 

outcomes differs across states. Higher expenditure alone is consequently not sufficient to guarantee 543 

efficient health-system performance; resource utilisation, infrastructure, scale, institutional conditions 544 

and the organisation of health-service delivery also matter. 545 

A methodological limitation, however, must be acknowledged. The present DEA specification uses 546 

absolute numbers of government hospital beds and public health expenditure as inputs while the 547 

outputs—life expectancy and inverse IMR—are population-level indicators. This can systematically 548 

disadvantage more populus states and contribute to the widespread decreasing-returns-to-scale 549 

classification. Also, due to data availability issues, only the analysis for 2018 have been performed. A 550 

robustness analysis using government hospital beds per 10,000 population and public health 551 

expenditure per capita and year wise it’s change would therefore strengthen the empirical findings and 552 

permit a more population-adjusted comparison of public-health efficiency across states. 553 

Conclusion 554 

The study evaluates state-level public health-sector performance by combining panel regression 555 

analysis with Data Envelopment Analysis (DEA). The Driscoll–Kraay fixed-effects estimates reveal a 556 

consistent and statistically significant relationship between public health expenditure and major health 557 

outcomes. Higher public health expenditure is associated with increased life expectancy and reduced 558 

infant mortality, maternal mortality, and total fertility rate, even after controlling for per-capita NSDP. 559 

The results therefore indicate that public health financing plays an important role in improving 560 
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population-health outcomes, while economic development alone may not necessarily ensure better 561 

health performance. 562 

The DEA results complement the regression findings by demonstrating that the availability of 563 

resources does not automatically translate into efficient health outcomes. The mean VRS technical-564 

efficiency score of 0.962 indicates relatively high pure technical efficiency, with Arunachal Pradesh, 565 

Chhattisgarh, Kerala, Punjab, Telangana, and Uttarakhand forming the efficiency frontier. However, 566 

the considerably lower mean scale efficiency of 0.377 indicates substantial scale-related inefficiency. 567 

Kerala emerged as the most prominent benchmark for inefficient states. 568 

Overall, the findings demonstrate that strengthening public health systems requires not only greater 569 

public expenditure but also efficient utilisation of financial and infrastructural resources. Thus, public-570 

health capacity should be understood as the ability of states to effectively transform available 571 

resources into improved health outcomes, rather than merely the volume of expenditure incurred. 572 

References 573 

Afonso, A., & St. Aubyn, M. (2005). Non-parametric approaches to education and health efficiency in 574 

OECD countries. Journal of Applied Economics, 8(2), 227–246. 575 

https://doi.org/10.1080/15140326.2005.12040626 576 

Anand, S., &Ravallion, M. (1993). Human development in poor countries: On the role of private 577 

incomes and public services. Journal of Economic Perspectives, 7(1), 133–150. 578 

https://doi.org/10.1257/jep.7.1.133 579 

Balani, K., Gaurav, S., & Jana, A. (2023). Spending to grow or growing to spend? Relationship 580 

between public health expenditure and income of Indian states. SSM – Population Health, 21, 101310. 581 

https://doi.org/10.1016/j.ssmph.2022.101310 582 

Banerjee, A., Deaton, A., & Duflo, E. (2004). Wealth, health, and health services in rural Rajasthan. 583 

American Economic Review, 94(2), 326–330. https://doi.org/10.1257/0002828041301902 584 

Banker, R. D., Charnes, A., & Cooper, W. W. (1984). Some models for estimating technical and scale 585 

inefficiencies in data envelopment analysis. Management Science, 30(9), 1078–1092. 586 

https://doi.org/10.1287/mnsc.30.9.1078 587 

Besley, T., & Persson, T. (2009). The origins of state capacity: Property rights, taxation, and politics. 588 

American Economic Review, 99(4), 1218–1244. https://doi.org/10.1257/aer.99.4.1218 589 

Besley, T., & Persson, T. (2011). Pillars of prosperity: The political economics of development 590 

clusters. Princeton University Press. 591 

https://doi.org/10.1016/j.ssmph.2022.101310
https://doi.org/10.1016/j.ssmph.2022.101310
https://doi.org/10.1016/j.ssmph.2022.101310
https://doi.org/10.1257/aer.99.4.1218


 

20 | P a g e  
 

Bhalotra, S. (2007). Spending to save? State health expenditure and infant mortality in India. Health 592 

Economics, 16(9), 911–928. https://doi.org/10.1002/hec.1260 593 

Bidani, B., &Ravallion, M. (1997). Decomposing social indicators using distributional data. Journal 594 

of Econometrics, 77(1), 125–139. https://doi.org/10.1016/S0304-4076(95)01809-3 595 

Bloom, D. E., & Canning, D. (2000). The health and wealth of nations. Science, 287(5456), 1207, 596 

1209. https://doi.org/10.1126/science.287.5456.1207 597 

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. 598 

European Journal of Operational Research, 2(6), 429–444. https://doi.org/10.1016/0377-599 

2217(78)90138-8 600 

Chaudhury, N., Hammer, J., Kremer, M., Muralidharan, K., & Rogers, F. H. (2006). Missing in action: 601 

Teacher and health worker absence in developing countries. Journal of Economic Perspectives, 20(1), 602 

91–116. https://doi.org/10.1257/089533006776526058 603 

Coelli, T. J. (1996). A guide to DEAP Version 2.1: A data envelopment analysis (computer) program 604 

(CEPA Working Paper 96/08). Centre for Efficiency and Productivity Analysis, University of New 605 

England. 606 

Dar, K. H., & Raina, S. H. (2024). Public healthcare efficiency in India: Estimates and determinants 607 

using two stage DEA approach. Evaluation and Program Planning, 106, 102472. 608 

https://doi.org/10.1016/j.evalprogplan.2024.102472 609 

Das, J., & Hammer, J. (2007). Money for nothing: The dire straits of medical practice in Delhi, India. 610 

Journal of Development Economics, 83(1), 1–36. 611 

Das, J., Holla, A., Mohpal, A., & Muralidharan, K. (2016). Quality and accountability in health care 612 

delivery: Audit-study evidence from primary care in India. American Economic Review, 106(12), 613 

3765–3799. https://doi.org/10.1257/aer.20151138 614 

De, P., Dhar, A., & Bhattacharya, B. N. (2012). Efficiency of health care system in India: An inter-615 

state analysis using DEA approach. Social Work in Public Health, 27(5), 482–506. 616 

https://doi.org/10.1080/19371918.2012.672261 617 

Drèze, J., & Sen, A. (2013). An uncertain glory: India and its contradictions. Princeton University 618 

Press. 619 

Driscoll, J. C., & Kraay, A. C. (1998). Consistent covariance matrix estimation with spatially 620 

dependent panel data. The Review of Economics and Statistics, 80(4), 549–560. 621 

https://doi.org/10.1162/003465398557825 622 

https://doi.org/10.1126/science.287.5456.1207
https://doi.org/10.1162/003465398557825
https://doi.org/10.1162/003465398557825
https://doi.org/10.1162/003465398557825


 

21 | P a g e  
 

Evans, P. B. (1995). Embedded autonomy: States and industrial transformation. Princeton University 623 

Press. 624 

Farahani, M., Subramanian, S. V., & Canning, D. (2010). Effects of state-level public spending on 625 

health on the mortality probability in India. Health Economics, 19(11), 1361–1376. 626 

https://doi.org/10.1002/hec.1557 627 

Filmer, D., & Pritchett, L. (1999). The impact of public spending on health: Does money matter? 628 

Social Science & Medicine, 49(10), 1309–1323. https://doi.org/10.1016/S0277-9536(99)00150-1 629 

Fukuyama, F. (2004). State-building: Governance and world order in the 21st century. Cornell 630 

University Press. 631 

Fukuyama, F. (2013). What is governance? Governance, 26(3), 347–368. 632 

https://doi.org/10.1111/gove.12035 633 

Gupta, S., Verhoeven, M., & Tiongson, E. R. (2002). The effectiveness of government spending on 634 

education and health care in developing and transition economies. European Journal of Political 635 

Economy, 18(4), 717–737. https://doi.org/10.1016/S0176-2680(02)00116-7 636 

Gupta, S., Verhoeven, M., & Tiongson, E. R. (2003). Public spending on health care and the poor. 637 

Health Economics, 12(8), 685–696. https://doi.org/10.1002/hec.759 638 

Hitiris, T., & Posnett, J. (1992). The determinants and effects of health expenditure in developed 639 

countries. Journal of Health Economics, 11(2), 173–181. https://doi.org/10.1016/0167-640 

6296(92)90033-W 641 

Hoechle, D. (2007). Robust standard errors for panel regressions with cross-sectional dependence. 642 

The Stata Journal, 7(3), 281–312. https://doi.org/10.1177/1536867X0700700301 643 

Hollingsworth, B. (2008). The measurement of efficiency and productivity of health care delivery. 644 

Health Economics, 17(10), 1107–1128. https://doi.org/10.1002/hec.1391 645 

Mauro, P. (1998). Corruption and the composition of government expenditure. Journal of Public 646 

Economics, 69(2), 263–279. https://doi.org/10.1016/S0047-2727(98)00025-5 647 

Migdal, J. S. (1988). Strong societies and weak states: State-society relations and state capabilities in 648 

the Third World. Princeton University Press. 649 

Mohanty, R. K., & Behera, D. K. (2023). Heterogeneity in health funding and disparities in health 650 

outcome: A comparison between high focus and non-high focus states in India. Cost Effectiveness and 651 

Resource Allocation, 21, 44. https://doi.org/10.1186/s12962-023-00451-x 652 

https://doi.org/10.1111/gove.12035
https://doi.org/10.1111/gove.12035
https://doi.org/10.1111/gove.12035
https://doi.org/10.1002/hec.759
https://doi.org/10.1002/hec.1391


 

22 | P a g e  
 

Mohanty, R. K., &Bhanumurthy, N. R. (2021). Assessing public expenditure efficiency at the 653 

subnational level in India: Does governance matter? Journal of Public Affairs, 21(2), e2173. 654 

https://doi.org/10.1002/pa.2173 655 

Mohapatra, S. (2019). Public health expenditure and its effect on health outcomes: A new 656 

methodological approach in the Indian context. Great Lakes Herald. 657 

Pritchett, L. (2009). Is India a flailing state? Detours on the four lane highway to modernization 658 

(HKS Faculty Research Working Paper Series RWP09-013). Harvard Kennedy School. 659 

Rajkumar, A. S., & Swaroop, V. (2008). Public spending and outcomes: Does governance matter? 660 

Journal of Development Economics, 86(1), 96–111. https://doi.org/10.1016/j.jdeveco.2007.08.003 661 

 662 

https://doi.org/10.1016/j.jdeveco.2007.08.003

