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Abstract

“The slow improvement in the health status of our people has been a matter of great concern.
There is no denying the fact that we have not paid adequate attention to this dimension of
development thus far.”

—Manmohan Singh, Prime Minister of India, 2005

A health system, if designed and implemented efficiently, has the power to fuel economic growth
with more productive human capital. India has undoubtedly made considerable economic progress,
especially after liberalization measures. However, the rate of economic progress has not translated
proportionally into improvement in health indicators. As the development of a nation is not only
based on its economic progress but also relies on achieving improved health status, it becomes
crucial to analyze the health care scenario carefully. The thesis focuses on exploring barriers to
equitable access to health services in India and tries to capture its impact across various sections
of society and geospatial distribution and concludes by providing some plausible suggestions for

reducing inequity in health care consumption.

Currently, the Indian health care system is dominated by high out-of-pocket (OOP) expenditure
and insurance coverage is insignificant. Out-of-pocket payment is not an efficient financing
mechanism, as it increases health inequity and makes the population highly vulnerable to

impoverishment during illness episodes (Wagstaff, & van Doorslaer, 2003).

According to the World Health Organization, providing financial protection to citizens against
catastrophic health payments is considered one of the prime objectives of the health system (World
Health Organization, 2000). However, the incidence of catastrophic payments and subsequent
impoverishment is still quite high, especially in settings like India, where public investment in
health is significantly low. At a time when India aims to achieve universal health coverage, in
order to make the right policy judgment it is important to understand the current picture of health
inequity in Indian health care provision. The thesis starts by estimating the incidence of
catastrophic health payments and further investigates its impact on food consumption. In the next
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chapter, hidden poverty created by high out-of-pocket payments is analyzed across various states
and regions. In an attempt to reduce the burden of out-of-pocket expenses, the contribution of
alternate systems of medicine (AYUSH) is also explored in this chapter. Based on the findings,
which highlight high interstate variation in the hidden poverty estimates, the next part of the thesis
uses exploratory geospatial techniques to analyze the variation in net poverty impact due to out-

of-pocket payments across various states and union territories.

Medicines form the largest component of health expenditure in India. Intellectual property rights
on medicines are linked to higher prices of drugs, making them unaffordable and inaccessible.
Based on this premise, the next section of the thesis explores the impact of changes in the patent
act (following the Trade-Related Aspects of Intellectual Property Rights: TRIPS agreement) on

the innovative potential and patenting trend in the pharmaceutical sector across various countries.

The last part of the thesis discusses the importance of compulsory licenses in public health. The
aim is to evaluate policy approaches that can reduce medicine prices, as they form the largest
component of health expenditure in India. The ultimate goal is to increase health care access in

India by making it more affordable and equitable.
Thesis Structure
The thesis is comprised of seven chapters.

The introductory chapter gives an overview of the three-tier health care system in India and
explores the current health financing mechanism in light of the basic principles of health financing
and risk protection. It also briefly discusses intellectual property rights, drug patents, and

compulsory licensing.

Chapter 2 evaluates incidence of catastrophic health expenditure in India and also assesses the
impact of catastrophic health shock on the food consumption pattern using the 68th round
consumer expenditure survey dataset. The analysis is done in two steps. In the first step, the
incidence of catastrophic health shock in India was estimated at rural, urban, and state level. After
determining a statistically significant correlation between food expenditure and catastrophic
shock, in the next step, the variation in the consumption pattern of food due to catastrophic health

shock was determined by clustering the data in two groups, which were mutually exclusive, based
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on the presence of catastrophic health shock. Group A contains all households that did not face
catastrophic health shock, while Group B contains all households that did so. Quantile regression
estimates were calculated for non-catastrophic households and the vector of coefficient estimates
was derived. Using these coefficient estimates, counterfactual distribution for catastrophic
households was estimated. The counterfactual distribution was the distribution of food expenditure
of catastrophic households if they had not faced health shock. The difference between the
estimated and actual food expenditure of catastrophic households was attributed to the effect of
health catastrophic shock after controlling for socioeconomic-demographic factors. This method

is based on the counterfactual Melly-Machado-Mata technique (Melly, 2005).

This chapter provides an important contribution to the literature by not just analyzing the incidence
of catastrophic health expenditure, but also by quantifying its impact by capturing the variation in
food consumption patterns. The study thus provides useful results for guiding health policy
decisions in terms of how much financial subsidy can safeguard the food consumption

requirements of households that face catastrophic shock.

Chapter 3 investigates the extent of out-of-pocket payments in India. It explores the source of
health financing and analyzes the hidden poverty it creates. This chapter also estimates the
reduction in health expenditure related to the use of Indian traditional medicine systems (AYUSH)
as compared to the allopathic system of medicine. To understand the extent and severity of OOP
payment in India, the burden of OOP was analyzed across various states, union territories,
economic quintiles, and regions. Next, the source of funding the OOP was analyzed in the rural-
urban context. In the subsequent section, hidden poverty caused by OOP was estimated. The
poverty estimates are calculated by estimating the headcount ratio (HR), poverty gap (PG), and
Foster Greer Thorbecke (FGT) Index. After estimating the incidence and intensity of
impoverishment caused by OOP in India, the tobit model was used to estimate the variation in
health expenditure of different systems of medicine in treatment of ailments. The tobit model is a
limited dependent variable model which is a combination of two models: the probit model in the
first step and then the truncated regression model. The probit model tests for the discrete decision
of whether or not the dependent variable (here health expenditure) is positive. The truncated

regression model only estimates the variable that has positive probit model values (yly > 0).



Most of the literature has looked at primarily two aspects, measuring catastrophic burden and
impoverishment, and has not delved into studying the OOP impact holistically trying to focus on
methods to reduce overall OOP. This chapter is an attempt to present a cohesive approach to
understand the burden of OOP expenditure and suggest possible methods to minimize it, using the
latest available health data. It is important to look at all three aspects of OOP expenditure together:
the burden of OOP, the impact of OOP, and the methods that can help in minimizing the OOP
health expenditure. The contribution of this chapter is to give a holistic picture which will convey
the magnitude of OOP health expenditure, the impoverishment attributed to OOP in India, and

how effective the Indian system of medicine can be in reducing health expenditure.

Chapter 4 uses a spatial approach to analyze the impact of out-of-pocket payments contributing to
hidden poverty in India. The exploratory spatial regression analysis method is applied to examine
inter-state variation in Net Poverty Impact (NPI) in India. NP1 is the increase in poverty gap created
by out-of-pocket payments. The application of the Geographically Weighted Regression (GWR)
model extends the traditional regression model (OLS), giving provision to estimate local
parameters. GWR is used to explore spatially varying relationships between response and
explanatory variables. In this chapter, to identify the spatially homogeneous and heterogeneous
determinants of net poverty impact, both ordinary least squares and geographically weighted
regression are estimated. To understand the reasons behind the difference in net poverty impact
across different states in India, two models were tested using ordinary least square regression
(OLS) and geographically weighted regression. The first empirical model used the net poverty
impact as the dependent variable and public health expenditure (PHE) as regressor. In the second

empirical model, net poverty impact is taken as the dependent variable and state GDP as regressor.

Certain policies are spatially homogenous policies with global solutions that are applicable for all
locations. However, spatial heterogeneity may lead to non-generalizable, customized area-specific
policies. If spatial heterogeneity goes unaccounted for, national level policies might not reap any
benefits in certain areas. Literature that looks into the spatial aspect of hidden poverty by health
expenditure in India is scarce. This chapter attempts to fill this research gap by identifying the
spatially homogeneous and heterogeneous determinants of net poverty impact using a

geographically weighted regression technique.



Chapter 5 gives an overview of the innovation and patenting in the pharmaceutical sector. The
impact of changes in the patent regulations (following the TRIPS agreement) on the innovative
potential of various countries is analyzed in the pharmaceutical sector. The strengthening of patent
regimes and their adoption involves evolution over time and is thus a dynamic process. To obtain
asymptotically efficient estimates and address endogeneity concerns, this chapter has used
dynamic panel data estimation technique. Blundell and Bond and Windmeijer’s semi-parametric
two-step System Generalized Method of Moments (SGMM) is applied (Blundell, & Bond, 1998;
Windmeijer, 2005). The model tests and contrasts both panel data regression model and system
GMM model. Given the crucial regulatory changes in the patent framework following the TRIPS
agreement, many studies have tried to analyze the impact of stronger patent protection regimes on
innovation activity. However, the literature shows mixed evidence and there is no clear consensus.
The role of strengthening patent regimes on impacting innovations is ambiguous. As intellectual
property rights play a vital role in growth and development of industry and can be critical for future
innovations, it becomes important to clearly understand its impact on industrial growth, along with
public health concerns. This study tries to fill this research gap and looks into the impact of stronger
patent laws on the domestic innovation potential of countries post-TRIPS.

Chapter 6 explores the use of the compulsory license for the provision of affordable patented drugs
in selected sample countries. The methodology is based on cross-country comparison of the patent
framework and compulsory licensing cases. Literature search using Pubmed, Google Scholar, and
EconLit were performed using the MesH terms: “Compulsory Licensing”, “Pharmaceutical”,
“Drug”, and “Patent”. Parallel searches were also performed on the World Health Organization,
the World Intellectual Property Organization, the World Bank, and Annual Health Reports of
countries. The countries selected for detailed study include Brazil, Canada, India, and South
Africa.

With the growing concern about high prices of patented drugs, it is important to undertake a cross-
country analysis of the use of compulsory licenses as a feasible option for reducing medicine
barriers caused due to patents. This chapter explores the option of compulsory licensing as a
plausible solution to reduce medicine costs and increase health access. In this chapter, different
circumstances and strategies adopted by selected nations are examined, which present the global

experience in successful issuance of compulsory licensing and its implications.



Chapter 7 concludes by summarizing the thesis and providing suggestions and policy

recommendations, along with a discussion on areas of future research work.

10



HRIer

"I o AT oht Taree ferfer o effeft iy & e et fefam o1 o T @ | 39 e § SR AR ToRaT ST 2@ € o 3 36 WohR 319 d
TorehTer 3 39 AT WX TAITH S e o 21

HTE T, WA % THEs, 004

T TATER WU, fe Fhrerdt & fese S shmatfar i St 2, @t Aok Scdrass 7 dsit o @ STfeles forshmer t 6 o o1 wifte
Tt & | A 7 e fomTy &9 & SRR o 3T & a1e shreht STfen ST ot 3 | Teifen, STfeleh STTfer i aX wareesr Hohdl & uR
H SR T Y ITIATE T FoRAT & | <o T g T et 7 haret g@eht 11k i o SATeia @ aifoss srgae wareey feurf =t
T R I oft Feft e 2, gaieTe e SETer TRg o1 STeeTIqEe fedor AT Heca o & S € | ofifew v s
YA T S T g T TSt AT @IS TR & 3R T o fafie ot o sywenfie foawer # g6y e i
I LA € S T TEHT G H SFEHTAAT 2Rl 5 L oh T e GaATl FaT T shi hITRreT et € |

AR H, TRART T ST UMt H, $113e-31T6-Utehe. (T3t 21 7 Ioet T & ST AT shats T 2| 3T3e-3AT-uTohe
WA T F0A TRy o T 2, HAifeh I8 TTE AT hi T3TT & ST SR TS (TR, 3 ST SEAT, R003) %
I TS T 3T o forg Teafie Srgufard smmaT 2 |

o TATER WIS o TR, WIS TR WA o RaeiTh TRTIEhT ohi for 1 GUatT SE T T YoMt o S 3e9di § § T
HAT SITAT & (Fore TaTEed €Te, R0 0 0)| TR oh, WATAE AT TR e H SR shl AT 3T Hi STehl SATereh &, Tieeht i St a1
T, STET TITEeT § grasii-eh a1 hh! A & | U8 GHT | STl 9T 3hT Se3d G H ik TTEeT shallsT UTH AT &, drieh ga =fifarrd fofar
T 1T T1eh, AT TaTEed ST WA H EaTEed STEHTT shl TaHT qeal R 3h! HHEHT Heca Ul © | SRR wwmee ey {iTae i
HEATSY T TR Foh [ QI & ST ST Tl W R 6k ST ohY STiel LT & | 3T STEAT H, Ioel SATI2-3ATh-iohe. Tt
T arg ¢ feodt 58 el oh i roat ofi &t & forsdwor fope STt @ | St & @ % SN bl FH O o RIRT H, 39 v §
Sehfeaen Tafercar walaal (STRW) o ANTEH a1 T Tar T T 2| et o e oy, Sit fod gu st Sgami § Ioaf squsd
T 2T ISR fofart €, e o7 ST AT fTSeT Tt 3 o6 STHa Samil § Sie & T (31323 T-UTehe) ST o 10T st
e fireTar 2T fersgeor fora €, S ot 3 FoTg STIwoTTenh s{-wertfeh dehtent b1 ST foparT 2 |

TATE A ¥ TATET S 1 o ST | &) Tarel O siifgeh HOaT Ude AR qaredl i 3=a himdi & I3 3¢ &, fadt 37 s
3 grie ST T ST @ | gk e, <fifte 1 Sne we ule e H uitdd o e (st ot st o S |
Heiferd weeqel w1 e wd gU; o i) fafir auit & ga am 7 stfira e o gefen wafa i site e 2

11



R o SR AT TSI Tareed H ST AT3H o Hecd W == hl 113 & | SHhT 3e3d 37 AT EhI0N oh1 et AT
S Ta oY I BT hH TR &, AR o TR H T S0 T eI ST 9o ¢ | ST e TR H Tree gwTet T g i
3 31feren forpradt R =T ST R |

offfere Gt
ofifere § ara ST I 2

TTCERITCH ST AT H e Taeea SvTel SOTTet! il STaelish il & A Earee fomareor i sifigw weror & e fgidt
o 3TATeR H IAHT TITEey famaiyuT o sl TedTel T © | S sifgen SueT AfReRR, gar 9o 3T arfdar amedftn w o 99 & ==
HTE R

HEAR R WA H WA Tees =43 shl SISl ol Heieh AT 8 SR &¢ o 3R o STHITHT o FAEI0T SIHE T ITANT Fleh @l
U TFTH T STATaE TR T o TS o7 o STToher Rt & | forsgwor 31 =on & f3ham Sirar B1 ueet =01 8§, YA § 9I1as
TTE TEH T FATSAT T STAI TTHIOT, Tt S T T O ST T 8 | Wl o3 S AT e o st Uoh Hifereh i Heca ot
Hafer [t o o SITe, 3TeT ST H, TATE TTeed HaH o 0T WISk shl @ud Yfaw 5 =T a1 §oel H SAfhsi ohi Fereefar (S
T & § A o, SATTE T HeH hi SuTetd o AT W) FI0 Fuifd foram T 8 | gu @ o 3wt afard st s form
T & e TS TaTeed WEH T ETHAT Tel AT ST, Selteh O ot 37 @it afari t e fope a @ et e fore 2 | i
TR TIE o foTT, Fariersel STqm STIHTHT shi TTOT sht 1S off {1 T[0Tieh SAFATAT o1 ST STH ohalT 11T 81 3 T0rieh STIHHT bt
T A G, AR UG o fere, Sforeatensh foreor st STaT T T 8 | AfE 3% Treed SATETd B | T T 9T grar
Al I AT URERT o WTe 52 T el BT | STTae TaRi o STHTT S ATeforeh el 55 o s SfoR shl AHTISe STTT-
SHEREThRT R o foerg, PRI e o 18 Tareed waTaE el % T % o fwier ssmn o 21 7w fafy gfraesrers ieft-
HhSI-HTAT dehr1h (AT, 004 TT ST 2

IT AT | FAA TR T Y hl ST T (w07 Fleh HITeed W HEq Ul ANTET Y& Ll &, sfeeh @ ST Aime
=TT 2T SR ek 39k TTE 3T AT oft et sk e T € | 39 YRR IE ST e Hifarra fofa @ wrfesta e
e Syt o e st 2 T fofia afsuet 37 uftart 6w @ua savaehdret Sl 1T ot el & ST qITaE SATETd ST a7
AL

AT 3 WA H SATI2-31h-UTehe A shl HIAT T STl LT 8 | T8 Tree fomaoor o A sht agarer A fesar mwieft ot off fepsghror
AT 2 | 9 ST | Tt fafoream gafd i qem & vt gt fafheam i (3TT) 3 SwinT & weifer wamees =2 8
T +fY STTH ST AT 21 R § ST 9T shy € ST whefiean ot e o fore, fafie T, S i e, st freferse
S AT | ST o wirer BT Tarsgwor foram 1mam s6eh =g, Imefior-sTedt Tieed § STt 3 famrdeoT % Era h fersgwor fora man € s %
T H, ST ok HROT fest g3 Tl BT STIHT THITAT AT 27| TRISA 6 ST b1 TUMT gSah1se LRI (THASR), Tt S (fisit) 37

12



B I lleloh (THSTIET) Ferehich ohT SFFHT TR fofT 7T €| At SAAT 26 o1 B areft ST 2l sl 37 dierar s
HTHTH LA o SI1E, 2IToIe HISe T STANT AT o SR H A= Ferfeream wonferit o wameesr st 7 fieat b1 ST e % forg
foar e B 2ifore Aieet e wifta fnft =v Afee 2 St 31 Atedl 1 HaieH 8: Ted =0 § Wifse Aise 31 iR et gat wfam disl
it = (et waTeen =) wehIensh © A1 e, 39 9N § S1Had (o o forg wifere dee wieon gett Sfrme wiee shae Jfwad &

SFFHT T & Fore HehTIereh Sifoie Hied 7o (313 > o ) BT 2 |

e % SATYHIN T &7 Y 3 T8 1 T 8, VAT aigt S G 71, TR At 31 9oy aiiehi 0 S Hisd 0 %
T o SAreAt 1 s o o1 RIS 9 ST qoai| 7e1 § | T8 STeT SAIA =2 o St il Fwei o Fofe O Tohele giehiom
U7 SR S TEAATH ST T ST T STATT Fileh FH HH hLd oh 17T ST qLIehT 3T G S o1 ST & | ST =3 o |eit
T e Bl Ueh | ST Heca QU &: SIS o1 aitet, ST il 7, 3R o ek St ST Tareed =49 1 FH L H 7eEg 9L
Hehd &1 39 ST o1 ANTE Ueh G0 T2 7 2 ST SIS Sareed o599 ot qaTaedT, Wikd § 37T} 3 fore fsrmier efisar ofi @
S T SR SRt T ferfohed yomett fefet rermeft &1 ekt 8, T% ek |

T R § feft 58 et H ATaT 39 AT STT9e-3HTo-Uiehe YT 3 THTa T fSo3or st % o wer Tk gfeehion st swemm
FIAT L | TR B T T (TS F SFeR-Trefier e i St st 3 fore srarworener Tenfees wfermem fasgmor fafer s <y 21
TS STTS-HTh-HTohe AT ST aIT3 3 TRIS o Siat & gfg areft € | e 9 & e gfrm (Sfesegair) wiee it
TSR IRk ST A (STTerud) T TR e 8, For STt HTaeel sl STA T o1 TTEd BT 8| Sescd 3T’ 1
I TerfshaT ST ST TcH = o s{ie TTfeh ®9 & STT-3THT Haiell o1 IaT T oh TTq fohaT STTaT 81 39 3184 1, Tt e
6 TTe T & ST S forem freftent i aea i o foTg, T |Temor 3 Tt 31 ot 9 8 SR ST 1 ST
Breft ¥ | v § farfir Tt § g7 Tl e § SR o6 A o RO B we o o, 21 wiet T oierer | 6wt wiame
(3T1eH) S HITITCTeh ®F & WA STTHA T STRANT ek [T T 2] et STHas= Hied = ST o &9 § ¥t = 3R arasieh
e o (feers) o &9 4 38 el Tl 61 IUAT foparT 21 GHL SAgwaSi=r Higet H, Y[ I e i Sfamrt o & 1 it =
3R TS Fhet BT 3cUTE o F H o mn g |

i fifoart Afkrek wTeET o Arer Tenfeh w9 & e fifaet € S el v & e g S 8 e, s e e,
ryRfera ar-fafire <fifcrt s sror s weRdt 81 afe wonfrer forvmar 3 fom e < smar 2, e wft st gt waw oy Aferlt
T AT H 1S T T BT € | R T s g et 5 et 3 T vee] bl ST | qe § | a8 ST siiiierh &
Y TR ITCTH Tohtioh T ST 0ok TRIST T oh TR & § HorTeer 371 forem foerfeht 2t qe=m e 3 SiTer 37t 1 e

1 TATE FLATR |

AT & HTHI e &1 H FaTaR TR U2 3T STaciien ¢ | =T ot oht 31fa vt o wee fafremt (feow wiitie % ame) & aftadw
o STVITE T GaT &1 7 Torwor fora TaIT & | UeT SHareetait ol Weteld i § UHd o |1 e RMHA @ S 39 YR I8 T TTioRiTe
SITSRAT € | ST &9 § =1 ST STH L R TSIl ferarstt st weiferd e o forg, s steam § ifaefiel 39e <21 1™

13



TeHH{1eh BT SRS 3R THIT @ | S 3Tt sitve STt ferewgsit 1 vft-Srrirfeh o-wey fircew wm=fiaret fafér sites wiiiew (wesfromm)
T TR T ® (seisd, UE dis, $R%¢; faelgsR, Roow)l

Titee T SR AT et SeT i Hieet 37K Yoreft Sfrurum wieer s fora mam 31 fovw amsita o e 9ee gt § wecayyt fremrs
T ohi S BT, 33 ST o FATAR T o ATel U2 Heor el o TTe T frgoor st 3h shIfRr 1 8 | Bretifoh
e # firel-s[ot we fomams 39 2 37 30 R 1 TIw Tenfa Tet 31 Tarami i SHTfed O W 4T RAaeTs e i o i
3TE9E B | Sfoh sitfgen Tar AR e o forehre 31 forehmer  wecarqut wyfirh forvmer € St wiferss 3 wramemtt 3 fore wecaret &t werer
2, 3afeTe Tewien Tareed feiareit & wror-wmer sfenfies forehre T 36 e i T8 §9 8 G Teeal & ST 8 | 39 ST §
ST o AT T O ASTeld USe HIAT oh SWTel H TR 3T T fersgor foram mrm @ |

HEAT & S FAT <0 H T U AT o TG o [T ST ATSHE o ST B [2I907 Ll & | I HRATUTCA 9o el
HIT AT ATGHRT AT 31 ShTE-shgt T T HATHTNG & | TeHS, T Thiei A ThIHTIE T ST 3l STANT Hlfeed WISt L
& fore foram T 21 it 31eq 8 aAfrae e, emiefeERa, rear, 3R e for T we, for shtfigen wuet e, fra
ek A a1 Sht TR Tamees RdTel o SRR st it 31 113 2| foreqa 7o o foTe < 7a <=l H SiTsfie, sATeT, Wi SR afaor
TSHIHT A &)

Y2 AT 3 HIT AT H STl FidT 3 A1, U o HHOT B ATl aT ST bl il i o [T Ueh SIaed fashed o &9 § e
B ST -t ATZHET o ITANT B FFs300T AT HEeaqul @ | 8 STEATT T4 ol AT ohi & i TR TaTeed 08 agM o forg T
ST THTE % 9 H e ATgafi % fashed i uediel AT § | 36 ST W, =R Ul §RT 319ATS T fafy=T ity
3R TorAforit St Stfer 3t STl 2, St At Qe 37 s6eh Ffedmelt i aherTssh ST 3 # Sfie STgva Teqa Fd € |

YT \o S <f et 3T HIRIRT SR THTIH ST & 3T T 3 STTHeT S o &rll X == o are-arer gaia 31 fiforrd foem o gama

Y& T 2

14



Contents

CITITICALE. ...ttt ettt e s bbb bbb e et a e bt bt e bbb et e et et ne bbb e 2
ACKNOWIEAGIMENTS. ...ttt ettt e st e e b et e e e e st e s be e s e steesaesbesseessesseessessesseensestessaensesseenes 3
AADSITACT ...ttt bbb bbb bbbt e bt bt a et bttt b e 5
TTRTRT. ..ot essee et ss sS85 11
CONTENES ...ttt b e bbb e et b e e b b e b e b e s st n e b saen s 15
ST OF FIGUIES ...ttt b bt b ettt et b e bt s b b a et et e e et eneebesbeebeneen 18
LISE OF TADIES ...ttt b e b bttt besae b e 20
Chapter 1: Indian Healthcare SysStem: AN OVEIVIEW ........c.cccuiiueerieiieeeeriesreeresteereestesreesaessesee e sreessesreesnens 22
1.1 Three-tier health SyStem in INGIa ........c.coveviiiieiiceeceee e 22
1.2 Underlying principles of health fiNanCINgG .........ccceoeiririnireneee e 25
1.3 Health care financing: INAIAN CONTEXT .......cc.ervirierieieiriererterese e 26
1.4 Public health expenditure in INAIA .........coovereiiie e e 27
1.4.1 Components of public health eXPeNnditUre...........ccveiiieieiiceeeeeeee e 29
1.4.2 Public health fiNanCIiNG SCEMES .....ccvecieieceeece et sttt st 30
1.4.3 Trends in public health eXPenditUre..........coueiiieiiire e 33
1.4.4 GlODAl COMPATTSON ..ottt ettt ettt b e bbb et eneebesseebeneens 33

1.5 HEAITHN FEFOIMS ...ttt 37
1.5.1 Rashtriya Swasthya Bima Y0jana (RSBY)....c.ccvciiieieiecececeeeete ettt 37
1.5.2 The National Health Mission (NHM) ..........oooiiiiiiieceeeeeeeee et 37

1.6 Medicine: Largest burden of health expenditure in India.........c.cccovveeevinceriicicecee e, 38
1.7 Intellectual property rights and the TRIPS agre€meNt..........ccoecvevieieeeeseseereseeieieeeeseeseeee e eneens 38
1.8 COMPUISOTY HCENSING ...eeveiicvicieete ettt ettt ettt e te e e e e s te et e sbe et e steebeesbesteesaesbesssassesseensesteesnans 39
IS BT 11010 0T YRS 40
Chapter 2: Incidence and Impact of Catastrophic Health Payments: The Indian Context...........c.cccccveeee. 42
2.1 INEFOTUCTION ...ttt bbbt sb et b ettt b e 42
2.2 Defining catastrophic health XPenditUre ..........ccccieieriiiiecereceee e 43
2.3 LITEIALUMNE TBVIBW .....euinieiieieeiteieee ettt ettt ettt b e bbb et e e et e e e e eaeebenneeneneens 44
2.4 RESEAICN QUESTIONS .....eetieeeeieeteeterit et ettt ettt e te sttt et e s et et e s te e s te b e s st eneesseeneesesaeensesteensensesneensesneeneas 47
BRI\ 1= (g oo o] oo Y/ SRRSO 48
2.5.1 Variables CONSIARTEA..........cuviiuirieiirieiricirere ettt 51



R A B -\ - W0 11 (o TR 56

2.6 RESUITS ...ttt ettt ettt st e bt et et e s bt et e te e st et e et e et e st en e e teene e teeteente st eneenteaneeneen 57
2.6.1 Incidence of catastrophic health eXpenditure...........cveveieevieiieiereceees e 57
2.6.2 REQIESSION ANAIYSIS ..c.viiveereitieeieiisteeterte et e steste et e s e s e e ste s e s e e ae e e esesteessestessaessesteessesesssensessenneas 62

2.7 DiscusSioN and CONCIUSION ........cuovuieieiieietese ettt sttt st este st aesteeneesesneensesneenees 77

AAPPENTIX | 1ttt h bbbt b et s bt bbb e b e et et ea e s b e nen 82

Chapter3: Out-of-Pocket Payment and Hidden Poverty in Indian Population............cccccecvvevevineeceneennens 83

B L INEFOTUCTION. ...ttt sttt sb e bbb e bt e st e bt e bt st e st et et e e et e st e st enesbesbenbentens 83

3.2 LITEIALUIE TEVIBW ....iutiuienieiieicettet ettt sttt ettt ettt sb e b st et ettt s e st e bt s b e st et e st e s et e e eneeneebesaenbentens 84

TR 37 A 111 [P USRPUSROPRRTSRP 88

3.4 RESEAICN UESTIONS .....cueeuteieeiieteeteete st sttt ettt ettt sttt sttt se e st be b e b et et e s et et eneeneebesaeebentens 89

R 1Y, (=1 (g oo o] (oo V2SO USROS 89
3.5.1 Method used and model SPECITICAtION.........ccecieiiiiciececeee e 89
3.5.2 DIBLA SOUICE. ...cuteetieiieeitieute et et ee st e st e sttt et et e et e e bt e sbeesatesabesabeeabe e beeabeesbeesaeesaeeenteenbeenbeesbeesanenas 99

3.6 RESEAICN FINAINGS ...ttt ettt b s bbbttt et ebeebe e b e 100
3.6.1 Out-of-pocket paymMeNt ESTIMALES ........cccerverierieieieieertest ettt seens 100
3.6.2 Financing source of health eXPenditure ...........c.coeiveecieiiceececeee e 102
3.6.3 Components of health eXPENAITUIE .........ecveiieeeeceee e 104
3.6.4 Poverty impact of out-of-pocket health expenditure in India .........cccccovvveevieniencenieccereceen, 105
3.6.5 Health expenditure and alternate systems of Indian medicine (AYUSH) .......cccccovvvvvevennennen. 110

3.7 DiScuSSION @Nd CONCIUSION .......eeueruiriirtenteieieieit ettt sttt ettt sttt se b e b e 131

APPENAIX T .o ettt et s be et e s teete e besbeessesbeeasestesbeentesteesaebesanentesreennas 135

Chapter 4: Spatial Analysis of Inter-State Variation in Poverty Impact Created by Out-of-Pocket Health
PaYMENES TN INOIA...c.eiitieieiiiciee ettt sttt et e e s te e b e s be e aeesaesbeeaaesbeebaenbesbeessensesssensessaeneas 136

o o oo 041 o SRR 136

4.2 LITEIATUIE TEVIBW ...ttt ettt ettt ettt ettt ettt st be sttt et e st e b e b e s b se e b et e e et eseebenaeebenee 136

G Y, g oo o] o 1Y TR 137

T U | SRS 143

O3 Tod 111 (o] o TSRS PRRSRRRRN 150

Chapter 5: Patent Implications in Pharmaceutical Industry: Are Static High Prices leading to Dynamic
INNOVALIONS...... ettt ettt ettt et e s et et e s be e st e ee e st e s te st emeetesaeensesseentensesneensesneensesseeneans 153

5.1 OVEIVIBW ...ttt sttt et h bbbt e b e e s e st e bt e bt e bt e b e st et et et e st e st ebeebenbeseenbeee 153
5.1.1 Types of pharmaceUtiCal PALENT ........cceceeeerieieeceee ettt see e eneas 153
5.1.2 History of the Indian patent SYSIEM ........coieriieieiereee et s 154



5.1.3 Changes incorporated in the Indian patent system under the TRIPS Agreement.................... 155

5.1.4 Implications of the Stronger Patent regiMEe..........ccveirireririereeieee e 157

5.2 LITEIALUIE TEVIBW ...ttt sttt ettt ettt st et sttt ettt b e et e s b et e b et et et et e st eseebesaenbeee 158
5.3 RESEAICN ODJECLIVE ...ttt sttt e e e e st e e ra et e sbeeraenneereenes 162
5.4 MEENOUOIOGY ... vttt sttt b et b et et ebe b e b e ne e 162
DD RESUILS ...ttt ettt ettt et erte st e et et e e st et e e te et e st en e e te et et e naeeneententeensenneeneenes 172
5.6 DiscuSSION and CONCIUSION .......o.eeuiruiriiriirieieietecetcse sttt sttt besbe e nbe e 177
Chapter 6: Affordability versus Innovation: Is compulsory licensing a SOIUtioN .........ccccccveeeveeeerieeneene. 181
6.1 BACKOIOUNG .....eeeeeeiieteeie ettt ettt ettt e et e st e et e st e era et e sbeesa e beeseessesbeessessesraensesteessensenseanes 181
6.2 RESEAICN ODJECLIVE .....cuieeeiieieeieeieet ettt sttt be e ne e 183
6.3 MELNOUOIOFY ... ettt sttt b bbbttt et ebe b ebesae e e 183
6.4 Implications of COMPUISOIY TICENSE .....eevieeieiecieceee ettt et e reens 184
6.4.1 Impact of compulsory licenses 0N INNOVALION...........c.ccieeereieeieseereese et ae e ernens 184
6.4.2 Effect on Foreign DomestiC INVESIMENT ..........eccviiiieiiiiceeececese ettt 184
6.4.3 Creation Of gray MArKEL ..........ccoirirererieieieeeeest sttt sbe b b e 185
6.4.4 Dispute due to difference in standards of national Emergency ..........cccoceveveveiieenieneneneniens 185
6.4.5 Dispute due to variations in FOYaILY .........c.cceeeeeiiieeieciceeteseeee ettt ennens 186
6.4.6 Retaliation and cOUNtEr-retaliation.............ccceveeririrenereree e 186

6.5 Compulsory licenses in Canada (-Rwanda), Brazil, India, and South Africa..........cccccovevrveerinnnenne. 187
6.5.1 Compulsory license in the context of Canada...........ccoeveeeviiiecenieceee e 187
6.5.2 Compulsory license in the Brazilian CONEXE .........cvcvvivirieririeeseseee e 189
6.5.3 Compulsory licenses in the INdian CONEXL ........c.ccveviiieieiiieeese et 194
6.5.4 Compulsory licenses in the context of SOUth AfriCa..........cccevieeeiiiicceceeeeeeeee e 197

6.6 Limitations and SCOPe fOr FULUIE FESEAICR..........eccveriereeese ettt 199
6.7 CONCIUSTON ...ttt b e sttt et et e b e bt s bbb e b et et e e e bt ebenbesaenbe e 200
APPENAIX Tt ettt e st e s teeta e besbe e s e beeasestesbeenbesteessetesasentesseennas 204
Chapter 7: CONCIUSION. ......oviitieeecte ettt ettt ettt e te e e st e e et e s be et e sbeebaenbesbeesbesbeessessesbeensesteessentenseenes 206
7.1 Research contribution and policy impliCatioNS ............ecceeieeericieececeeee e 209
7.2 Limitations and fULUIE SCOPE.....cueevirieeietieeete et et ste e e te et e e sa et e reessesbe e e e stesraensesteessansesseenes 210
7.3 SUITIMAIY ....veeieeiieesieesiteste st e steesteesteeseeesatessteesseeseesseesseesseeenseesteesteesseesssesssesnseenseenseenseesseessnesnseensens 211

[ C =T =) T SRS 214
JOUINAL PUBIICALIONS ...ttt ettt et s a et e bt e st e beeneeeesaeeneeseeeneans 239
BHOGALA . ...ttt ettt b e bbb a e n e a e h e bt bbb e et et et n e ae e bt e b e 240



List of Figures

Figure 1.1 Schematic layout of the Indian healthcare sector................ccooiiiiiiiiiiiiinn, 24
Figure 1.2 Central government versus state government expenditure on health (2010-2018).......28
Figure 1.3 Components of public health expenditure during 2015-2016 (in percentage share).....30
Figure 1.4 Public health expenditure (as % of GDP) across BRICS countries from 2010 to

20 e 34
Figure 1.5 Public health expenditure (as % of GDP) across SEARO nations in 2018................ 34
Figure 1.6 Public health expenditure (as % of GDP) across different country groups during 2010-
B TP 35
Figure 1.7 Per capita public health expenditure: Global comparison in PPP (current international
B, 2008 e 36

Figure 2.1 Interstate variation in the incidence of catastrophic health expenditure (in
0L L6153 4 L2 .(c ) 62
Figure 2.2 K-density plot of monthly household health expenditure in rural and urban
T2 O PPN o Yo

Figure 2.3 K-density plot of per capita monthly health expenditure in rural and urban areas........

Figure 2.4 K-density plot of monthly household food expenditure in rural and urban areas. ...... 66
Figure 2.5 K-density plot of per capita monthly food expenditure in rural and urban areas........66
Figure 2.6 Predicted and actual monthly household food expenditure (in rupees) in rural areas....75

Figure 2.7 Predicted and actual monthly household food expenditure (in rupees) in urban

Figure 3.1 Source of financing out-of-pocket payments across rural and urban regions in India..102

Figure 3.2 Components of health expenditure in rural and urban regions of India....................104
Figure 3.3 Pen Parade Graph (Pre-OOP and Post-OOP Poverty estimates)........................ 106
Figure 4.1 Spatial variation of the poverty impact (HRnet - HRgross in percentage)................. 144
Figure 4.2 Spatial variation of the net poverty impact (NP1 in percentage)........................... 145
Figure 4.3 Local coefficient estimates of the public health expenditure (PHE) variable......... 147
Figure 4.4 Local t values of the public health expenditure (PHE) variable......................... 148



Figure 4.5 Local RZFormodel 1........oouiie e 149
Figure 5.1: Total number of patents filed at the USPTO by low-income, lower-middle-income, and
upper-middle-income countries (1995-2016)........cuiirineiniiniii e 176
Figure 6.1 Trend of AIDS patients per year in the National AIDS program in Brazil and the cost
of antiretroviral medicine Efavirenz (EFV) 600mg tablet (in USD) before and after implementation
OF COMPUISOIY HICENSE. ......eeveeeeeieesieee et e e et e et et et eeenene e eneeneee 191

Figure 6.2. Price of Sorafenib per kilogram API sold in different countries, in USD..................195

19



List of Tables

Table 1.1 Public health expenditure in India from 2009 t0 2018............cceviiiiiiiiiiiiinenn.. 27
Table 1.2 Health and Well-being Budget particulars of India (2021)................cceevivienenen...... 28
Table 1.3 Trend in public health expenditure in India (2001-2018)..........ccooiiiiiiiiiiiiiee, 33
Table 1.4 Public health expenditure (as % of GDP) in SEARO nations, 2010-2018................. 35
Table 1.5 Per capita public health expenditure in current International dollars (PPP): SEARO
NALIONS, 2010-2018......eiiiiiiie ettt e 36
Table 2.1 Description and definition of independent and dependent variables....................... 55

Table 2.2 Households that have consumed health care services and households that have faced
catastrophic health shock across income quintiles and education categories..........c.c................58
Table 2.3 Households that have spent a positive amount on health care and households that have
faced catastrophic health shock across states and union territories............ccccoceeevvvevieee e e ....59
Table 2.4 SUMMArY StatiStiCS. ... ..ottt ittt et et et eeneaeas 63
Table 2.5 Results of multivariate regression with food expenditure as the dependent
VATIAD . . .o e 68
Table 2.6 Results of multivariate regression with food expenditure as the dependent variable in
households that did not face catastrophic health shock....................oooii 72
Table 2.7 t-test on quintiles 1-5 to test the difference between actual and predicted food expenditure
in catastrophic households across rural and urban regions...............ccoooviiiiiiiiiiieneen. 76
Table 2.8 (Appendix 1) Households facing catastrophic health expenditure at 20% and 25%
threshold in rural and Urban @reas. ............o.ouiiiniiit e 82

Table 3.1 National health accounts and socioeconomic indicators of India in 2005 and 2014......85

Table 3.2 Definition of variables. ..o, 97
Table 3.3 International statistical classification of diseases and related health problems (ICD-
0 TP 99

Table 3.4 Out-of-pocket expenditure across different income quintiles in rural and urban regions
(2014) e, 100
Table 3.5 Out-of-pocket expenditure across different states in the year 2014...................... 101

Table 3.6 Sources of financing health payments across states and union territories in India.......103

Table 3.7 Impact of health expenditure on headcount ratio and poverty gap in India, 2014......... 105

20



Table 3.8 Impact of health expenditure (OOP) on headcount ratio across various states and union

TEITILOTIES, 20 1. .. e et 107
Table 3.9 Impact of health expenditure (OOP) on poverty gap across states and union territories,
20 e e 109
Table 3.10 SUMMATY StAtISTICS. ...ttt ettt e e et e e e et et e e e e e eeeeaeeaneeanans 111

Table 3.11 Multivariate regression results taking health expenditure as the dependent

VAETADIE. .. e 114
Table 3.12 (Appendix 1) State-wise poverty [iNes eStMALES..........ccccvereririinienie e, 135
Table 4.1 OLS and GWR model estimates (model 1)...........coooviiiiiiiiiiee, 146
Table 4.2 OLS and GWR model estimates (model 2).............ooiiiiiiiiiiiiiiiiiiiiaieae 150
Table 5.1 Definitions of the independent variables used in the model .............................. 166
Table 5.2 SUMMArY StatiSTICS. ......v e 172
Table 5.3 Results of System GMM model and panel data estimation................................ 174

Table 6.1 Price of fixed-dose combination (AZT/3TC+NVP) as offered by the originator and

CENETIC COMPANIES . .« eeettente et et te e ettt et et e et et et e et et e e et et et e et e e e e teeae et e aneeneenaes 188
Table 6.2 Analysis of compulsory license and price Negotiations. .............c.ccoeeeiriinineeninnn. 192
Table 6.3 Price variation of the Efavirenz tablet...................c.oooiiii i, 193

Table 6.4 Comparison of prices of Sorafenib as offered by generic and originator companies....196
Table 6.5 Comparative framework of compulsory licenses issued by Brazil, Canada, India and
SOULN ATTICA. ..ttt e 198
Table 6.6 (Appendix I11) Use of compulsory license and threats in different countries over the

21



	Thesis printing_5 Oct.pdf



