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The Pradhan Mantri Gram Sadak Yojana (PMGSY) is a project designed by the Indian 
government in 2000 to bridge the large infrastructural inequalities that exist between rural 
and urban regions of India. The project’s goals are to construct all-weather roads in rural 
habitations throughout the majority of India. In 2013, a phase two, PMGSY-II, was initiated 
to put more emphasis on intra-village road systems and improve access to important village 
institutions, such as health centers. This paper studies the impact of PMGSY on accessibility 
to health care facilities in rural India using a difference-in-differences framework. Using data 
from the Women’s Questionnaire in the 2015-2016 Demographic and Health Surveys in India 
and district level information on roads from the PMGSY public database, I exploit the timing 
of PMGSY-II roads as a source of exogenous variation in access to health centers. To measure 
access to health facilities, I examine changes in health care utilization for births occurring 
from 2010 to 2016. I find that antenatal care and Tetanus vaccinations for mothers improved 
along with respondents’ ability to access vehicle transportation to health facilities in districts 
treated with PMGSY-II roads. However, while there has been some research conducted on 
road connectivity and its impacts, more research is needed to continue bolstering the growing 
body of literature on the effects of rural road development.

ABSTRACT
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INTRODUCTION

India is one of the fastest growing developing economies in the world. 
India’s growth has led to a great accumulation of wealth, but rural regions 
across the country remain severely underdeveloped and impoverished. !e 
Human Development Index (HDI), rated India at a .645 in 2020, which 
places it 131st out of the 189 countries ranked.1 However, India’s inequality-
adjusted HDI is signi"cantly lower at .475, indicating that health, education, 
and income are actually worse when accounting for extreme inequalities 
throughout Indian society.2,3 !e unequal distribution of resources, especially 
funding for infrastructure between rural and urban areas, contributes greatly 
to socioeconomic disparities in India. !e Pradhan Mantri Gram Sadak 
Yojana (PMGSY) is a prominent  example of a project designed by the Indian 
government to simultaneously bridge the large infrastructural disparities that 
exist between rural and urban India and reduce severe poverty in rural regions. 

Rural road development is critical because it is a type of economic 
infrastructure that improves and enables integration of di#erent economic 
activities.4 All developing countries, including India, should provide basic 
infrastructure to everyone in order to stimulate and maintain inclusive 
economic growth.5 !e alternative, a lack of adequate infrastructure throughout 
a country, makes economic operations less pro"table, which in turn adversely 
a#ects the economy.6 In fact, “in some countries, inadequate and imbalanced 
infrastructure is the main factor preventing an acceleration of growth, and 
in such cases, policies focusing on providing infrastructure would boost 
investment and growth the most.” From this evidence, it is clear that rural 
road development, through projects similar to the PMGSY, are essential to 
facilitate rural economic development, improve the well-being of rural people, 
and reduce poverty. 

!e PMGSY-I project, initially proposed in 2000, sought to provide 
new connectivity with climate-resistant roads to remote, rural villages, and to 
upgrade existing roads and localities to habitations of designated population 
size.. However, the PMGSY-I roads and other rural roads  excluded from the 
PMGSY scheme were receiving poor maintenance and were not facilitating 
transportation of people, goods, and services. !e project manual for the 
PMGSY-II project stated that PMGSY-I roads were not receiving adequate 
attention and care.7 !erefore, a PMGSY-II scheme was introduced in 2012 
to consolidate the maintenance, upgradation, and development of existing rural 
networks to improve the overall e$ciency of transportation to rural market 
centers in an e#ort to ful"ll their primary goal of poverty reduction.8

!e PMGSY-II scheme, sanctioned in 2013, focused on the upgradation 
of roads that directly lead to a large market center or connected habitations 
to other routes that lead directly to a market center.9 To identify which roads 
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were most important for upgradation, the project labeled essential routes as 
either !rough Routes (TRs), which directly lead to a large market center, or 
Link Routes (LRs), that connect a single habitation or multiple habitations to 
a TR.10 !ese important routes were labeled this way because of their ability 
to provide better access to essential social and economic services.11 Based 
on this evidence, it is clear that the PMGSY-II project put more emphasis 
on developing intra-village road systems and improving access to important 
village institutions, such as health centers.12 

!e  constructed and upgraded roads in the PMGSY-II project were built 
to connect people to large market centers, providing them a more direct route 
to fundamental facilities including health centers and hospitals.13 However, 
despite  project e#orts, a severe lack of access to healthcare and health facilities 
persists in rural India today.14 Improving overall health within a country is 
critical for improving both education access and worker productivity, as well as 
ensuring the overall well-being of the population as a whole.15 !erefore, the 
provision of adequate healthcare is necessary to increase a country’s growth 
and development. Consequently, my research contributes to the growing 
body of literature in development economics on the relationship between 
road connectivity in rural regions and the amelioration of extreme poverty. 
Speci"cally, this study explores the extent to which the PMGSY- II project 
ful"lled its commitment to improving access to healthcare  in order to better 
understand what needs to be done in the future to address this lingering 
problem.

Although there have been a number of studies conducted on the 
socioeconomic impacts of large-scale roads projects, many have emphasized the 
need to continue to study these projects citing a lack of research on the impacts 
of increased road connectivity on rural societies. In this paper, I seek to "ll this 
gap in the literature by researching how lower transportation costs and travel 
times, a result of better and more direct roads to necessary health facilities, 
a#ect rural habitations’ access to di#erent health services. My study seeks to 
answer the following question: How has improved road connectivity provided 
by  the PMGSY-II project a#ected access to maternal and child health care 
throughout rural India?

DATA

To answer my research question, I analyze data accessed via the Demographic 
and Health Surveys (DHS) in India and the PMGSY public database. !e 
DHS of India has administered four surveys, one in each  of the following 
year spans: 1992-1993, 1998-1999, 2005-2006, and 2015-2016.  !ese surveys 
included a women’s questionnaire containing information on women and 
children’s health. For my main analysis, I utilize the most recent DHS from 
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2015-16, where 699,686 women ages 15-49 completed the survey.16 !e survey 
records all births between 2010-2016; critically, this data includes the interval 
during which the PMGSY-II roads were constructed.. !us, the DHS from 
2015-2016 contains a data set that is uniquely useful in identifying the e#ects 
of the PMGSY-II project. 

To measure respondents’ ability to access health services, I focus on 
variables included in the Women's Questionnaire from the 2015-2016 DHS 
that are related to births. From this survey, I am able to extract district-level 
information for each birth that was reported between 2010-2016, and speci"c 
data on births from before and after the treatment year, 2013, when roads were 
constructed in the PMGSY-II scheme.

Additionally, I use information from the PMGSY public database to 
establish when and where roads were constructed at the district level throughout 
India in 2013. !is information is gathered through an Online Management, 
Monitoring & Accounting System (OMMAS) included on the PMGSY 
project website. !is system records information on the construction and 
timing of each road built under the PMGSY program as well as information 
on the population size, connectivity status, and the year when roads were 
constructed for each habitation; the population of villages that received roads 
was exogenously determined by local project directors. Finally, the PMGSY 
database is utilized to determine which districts received roads, or were treated, 
in 2013.

EMPIRICAL STRATEGY

EMPIRICAL SPECIFICATION 
 
I employ a Di#erence-in-Di#erences (DD) technique to measure the causal 
impact of the placement of the PMGSY roads on the performance of and 
accessibility to health centers in rural India. !e speci"cation is given as 
follows:

(1) Yidt= α+β1PMGSYi×Postt+β2PMGSYi+β3Postt+X'itθ+uit  (1)

where Yidt  is the outcome of variables for women and their children in 
household i, in district d, at time t. PMGSY is the dummy variable for whether 
the district received a road from the PMGSY-II scheme. Post is the dummy 
variable that indicates whether the time period is before or after the PMGSY-II 
roadwork in 2013. X'it is the vector of individual characteristics that include: age 
of respondent, the wealth index of the respondent, if the respondent received 
some level of education, if the child lives with the respondent, if the respondent 
lives in a rural or urban area, and if the respondent is in a caste or tribe. Lastly, 
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uit is the error term and I cluster standard errors at the district level.
Another essential aspect of this analysis is that I control for both 

District Fixed E#ects (DFE) and Year Fixed E#ects (YFE). DFE control for 
di#erences across districts that are constant over time. YFE control for time-
trends, or e#ects that remain the same across districts but change over time.17 
Additionally, I control for a small number of districts that ended up receiving 
roads in 2014 rather than in 2013.

To estimate any causal e#ect using the DD technique, some assumptions 
must be met. !e most important assumption is the parallel trends assumption. 
!is assumption states that the control group, or the untreated districts, provide 
the appropriate counterfactual of the trend that the treatment group, or the 
treated districts, should follow if they had not received the PMGSY-II roads. 
!erefore, in the absence of treatment, both control and treatment groups are 
assumed to trend similarly and to remain constant over time. Although the 
parallel trends assumption is untestable, the presence of pre-trends in the data 
across districts lends itself to the conclusion that the impact estimated in the 
study is a direct result of the treatment.

TREATMENT AND CONTROL SPECIFICATION 

!e Treatment and Control groups are formed using the criteria of whether 
or not certain districts received PMGSY-II roads in 2013. However, to 
identify which roads were most critical to construct and would deliver the 
highest returns, the National Rural Infrastructure Development Agency 
selected roads for construction based on the amount of growth centers that 
fell on each potential route. Growth centers were identi"ed as having “a high 
population, high level of educational facilities, good health service facilities, 
good agricultural produce markets (mandis),” and were “well served by buses, 
railways, [were] already electri"ed, [had] retail shops selling agricultural inputs 
and items of daily consumption and postal facilities etc.”18 Due to the use of 
this speci"c system to determine what roads would produce the highest returns, 
there is exogenous variation in road construction of PMGSY-II roads. 

!e Indian states a#ected by PMGSY-II roads were Andhra Pradesh, 
Gujarat, Karnataka, Maharashtra, Telangana and Uttar Pradesh.19 !erefore, the 
districts within these states that received PMGSY-II roads in 2013 comprise 
the Treatment group, while the districts that did not receive PMGSY-II roads 
in these states comprise the Control group. In total, 286,342 births, 190,898 
women, and 640 districts were included in this analysis, and within that, 51 
districts and 20,018 people were treated in 2013. My analysis focuses on the 
implementation of the PMGSY-II roads sanctioned in 2012 and constructed 
in 2013 in these 51 districts within these six states.

I concentrate my analysis on  the PMGSY-II project for multiple  reasons. 
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First, because PMGSY-II roads were approved in these six states, there is a 
strong source of variation in PMGSY-II road development, as these states had 
already completed the "rst phase of the PMGSY project. Additionally, the 
timing of roads constructed under PMGSY-II is critical because the birth data 
extracted from the 2015-2016 DHS is available before and after the intervention 
of PMGSY-II roads built in 2013. Finally, the PMGSY-II project identi"ed 
a more speci"c objectiv of phase two project roads, which was to ensure better 
access to growth centers and “other rural places of importance (growth poles, 
rural markets, tourist places, education and health centres etc.).”20  

OUTCOMES

In this project, I study the e#ects of building connecting roads on rural Indians’ 
ability to access health care services. !e main outcome of interest is whether 
improved road connectivity increases access to professional health care services. 
I hypothesize that households in districts that gained access to PMGSY-II 
roads will have better access to health care services in India than households in 
districts that did not. 

To measure access to health care services, I surveyed and created a variety 
of outcome variables related to antenatal care, delivery, and postnatal care. I use 
these speci"c outcomes to measure access to healthcare because the 2015-2016 
DHS only includes data from before and after 2013 related to births, whereas 
most other health information collected is correlated to the time the survey was 
administered, between 2015 and 2016. In this paper, I separate the di#erent 
outcome variables as they relate to mothers’ care, children’s care, and delivery 
data. 

First, there are outcomes to measure whether mothers received improved 
care surrounding the delivery of their child as a result of improved road 
connectivity. !ere are two outcomes related to antenatal care that are divided 
into two categories; the "rst antenatal outcome measures if the respondent 
received antenatal care at a health facility for each birth, labeled ANC, and the 
second, labeled ANC Visits, measures each respondent’s number of antenatal 
visits to a facility before each birth. !e ANC Visits outcome is based o# of the 
World Health Organization’s (WHO) recommendation that eight antenatal 
visits are necessary before the delivery of a child, and therefore women who 
received eight or more antenatal check-ups are considered to have received 
adequate antenatal health care.21 Additionally, there is an outcome for whether 
the respondent received two doses of the tetanus toxoid, as recommended by 
the WHO, and this outcome is labeled Tetanus.22  Finally, there is an outcome 
to determine whether the respondent received at least one check-up at any 
point after their delivery, and this indicator is labeled Check After. !ese 
outcomes relating to health care for mothers are located in Table 3. 
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Next, I investigate care surrounding the children born of these respondents 
from 2010 to 2016. !e speci"c child vaccinations I use as outcomes include 
the Polio vaccine, BCG vaccine (used against tuberculosis), DPT vaccine (used 
against diphtheria, pertussis, and tetanus) and the Hepatitis B vaccine.23 !ese 
vaccines are chosen as outcomes based on the information that was provided in 
the 2015-2016 DHS. Children of respondents are considered to have received 
the vaccination if their vaccination cards indicated this or if the mother 
reported they received the speci"ed vaccination. !e respective labels for these 
vaccinations are Polio, BCG, DPT and Hep. Finally, there is an outcome that 
determines whether a baby received a check-up within two months of delivery 
or not. !is outcome is labeled Postnatal. All of these outcomes related to care 
for children are found in Table 4. 

Finally, I look at two outcomes that examine the modes of transportation 
used to travel to a health facility for respondents’ delivery, and the location of 
that delivery. For the outcome that indicates whether a respondent received 
more advanced vehicle transportation to a health facility for their child’s 
delivery, I "rst determined what modes of transportation would require better, 
more developed road access. Respondents who acquired transportation to a 
health facility with a vehicle, speci"cally an ambulance, government ambulance, 
car, motorcycle, or bus/train, are considered to have taken transportation that 
required more developed roads. Respondents who were transported to a health 
facility for their baby’s delivery by a tractor, cart, or on foot are considered 
to have used less sophisticated modes of transportation that would not have 
required developed roads. !is outcome variable determines whether or not 
respondents were able to increase their use of advanced transportation which 
requires better road quality and connectivity to access. !is indicator variable is 
labeled Transport. Additionally, I create an outcome labeled Delivery Location. 
!is outcome determines whether the respondent delivered their child at any 
type of public or private health facility as opposed to at a home. !is indicator 
variable helps determine whether PMGSY-II roads facilitated access to health 
facilities that provide more professional care during childbirth. !ese outcomes 
regarding the delivery of a child are found in Table 5.  

!e outcomes for antenatal and postnatal care, for tetanus injections, 
and for children’s vaccinations suggest whether respondents were able to 
access health services more easily or more directly. First, looking at whether 
respondents received antenatal and postnatal care reveals the extent to which 
women had access to health services to ensure the protection of themselves 
and their children. Moreover, it is logical to assume that respondents’ ability to 
access health services related to the birth of their child is re%ected in the overall 
health of their child post-delivery. Lastly, looking at respondents’ ability to 
access more sophisticated modes of transportation to health facilities for their 
delivery and respondents’ ability to deliver at a health facility can explain how 
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PMGSY-II roads improved transportation for respondents to health facilities. 
!ese di#erent groups of outcomes measure accessibility to health facilities 
in many ways and work to directly address the research question posed at the 
onset of this paper.

RESULT

For Tables 3 through 5, the outcome variables are divided into two columns to 
compare the DD coe$cients when accounting for District Fixed E#ects (DFE)  
and when not accounting for DFE. Values with DFE are more accurate, as they 
absorb di#erences in non-time varying characteristics across all districts. !is 
is done to analyze the impact of controlling for the unobservable heterogeneity 
of districts. 

In Table 3, the statistically signi"cant outcomes are the ANC  and 
Tetanus outcomes. !e analysis shows that the ANC outcome improved by 2.8 
percentage points and is signi"cant at the 5% level. However, when accounting 
for DFE in the analysis, we see that the ANC outcome actually increases by 3.3 
percentage points and is signi"cant at the 1% level. !is is important because 
it indicates that the antenatal outcome with DFE is a more accurate value 
(as it includes more controls) and also a more statistically signi"cant value. 
Given this information, we can determine that women in treated districts were 
actually approximately 5.5% more likely to receive antenatal care at a health 
facility than in untreated districts. In addition to improvements in antenatal 
care, we also see improvements in tetanus injections for respondents in treated 
districts as well. Without DFE, we see the Tetanus outcome improves by 1.9 
percentage points in treated districts and this value is signi"cant at the 5% 
level. When employing DFE, the Tetanus outcome actually increases by about 
1.5 percentage points and is signi"cant at the 10% signi"cance level. Given 
this data, we evaluate that PMGSY-II roads improved the treated respondents’ 
ability to receive the appropriate dosage of tetanus toxoid before delivery by 
about 2.0%.

In Table 4, the statistically signi"cant results are the DPT, Polio, and BCG 
outcomes. When not accounting for DFE, we see the DPT outcome increases 
by 2.4 percentage points, the Polio outcome increases by 2.3 percentage points, 
and the BCG outcome increases by 2.6 percentage points. All of these values 
are signi"cant at the 1% level. When taking into account DFE, however, the 
positive e#ects of the PMGSY-II roads on all of these outcomes are diminished 
and no longer signi"cant. 

In Table 5, Transport and Delivery Location outcomes are both statistically 
signi"cant. With no DFE, we see that the Transport outcome improves by 
7.14 percentage points and the Delivery Location outcome improves by 
2.1 percentage points. Both of these "ndings are signi"cant at the 1% level. 
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When applying DFE, we see that the Transport outcome increases by only 
3.3 percentage points and is statistically signi"cant at the 5% level, but the 
Delivery Location results are diminished and no longer statistically signi"cant. 
Given this information on the Transport outcome though, we deduce that 
PMGSY-II roads actually improved the treated respondents’ access to vehicle 
transportation to health facilities by about 7.3%. 

!e data for DPT, Polio, BCG and Delivery Location outcomes were 
diminished and no longer signi"cant when taking into account DFE. !e 
lack of signi"cance means that the estimators without DFE were biased. !e 
estimators for these outcomes exhibited positive bias before DFE were applied, 
which means that the e#ects of the PMGSY-II roads were overestimated. 
Consequently, we see that when districts’ heterogeneity is accounted for 
through the application of DFE, the DD coe$cients for these outcomes are 
notably reduced and are no longer signi"cant. 

Despite the bias in a few of the outcome estimators, we can determine 
from the data that PMGSY-II roads had a statistically signi"cant e#ect on 
improving respondents’ ability to access antenatal care, tetanus injections, and 
more sophisticated transportation to health facilities. 

!e ability to access modes of vehicle transportation to a health facility 
for childbirth is important because it is a direct indicator of whether the 
roads actually improved transportation and connection to critical human 
services. Women were 7.3% more likely to access transportation by ambulance, 
government ambulance, car, motorcycle, or bus/train to a health facility if they 
resided in districts with PMGSY-II roads. !is percentage increase re%ects that 
treated respondents had better access to public transportation thereby improving 
the accessibility to vital health services. !ese improvements can be directly 
attributed to the PMGSY-II project. !is "nding is especially encouraging as 
it suggests that PMGSY-II roads had a positive e#ect on respondents’ ability 
to easily access health care services, one of the main objectives of the PMGSY 
project.

ROBUSTNESS

PRE-TRENDS

To ensure the validity of my "ndings, it is necessary to determine whether 
Treatment and Control groups trend similarly before the treatment occurred 
in 2013 and before the PMGSY project started in 2000. Consequently, it is 
necessary to look at pre-trends in the DHS data from before 2013 and before 
the PMGSY project commenced in 2000. !e presence of similar pre-trends in 
the Treatment and Control groups ensures that the parallel-trends assumption 
is met and is a sign of endogeneity.24
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A study titled “!e E#ect of Rural Road Development on Hospital Births: 
Evidence from India” that conducted an analysis on PMGSY-II roads and that 
formed the same Treatment and Control groups as used in my study, found that 
both groups exhibited parallel trends between 1996 and 1999. Moreover, when 
separating districts by their PMGSY-II treatment status, the study found that 
the two groups were “almost identical in magnitude” as well, based on survey 
data from the 1998-1999 DHS.25 

Additionally, I analyze pre-trends from 2010 to 2012 for the outcomes 
that yielded the most signi"cant results in Figures 1 through 3. First, Figure 1 
depicts the means for the Transport outcome, and it is evident from this graph 
that the Treatment and Control groups exhibit relatively parallel trends before 
PMGSY-II roads were constructed. !is trend can also be noticed numerically 
in Tables 2, 6, and 7, and in Table 10 we see that the value of the Transport 
outcome in the Treatment group actually surpasses that of the Control group.

In Figure 2, the Antenatal outcome is trending similarly in both Treatment 
and Control groups between 2010 and 2012, before PMGSY-II construction. 
!is trend can also be noticed numerically in Tables 2, 6, and 7. We can also 
observe in Table 11 that the mean for the Antenatal outcome in the Control 
group is only about .039 higher than the mean for the Treatment group in 
2016, whereas in 2010 that di#erence was about .094, as shown in Table 2. 

Finally, in Figure 3 we can see that the Tetanus outcome is also trending 
similarly for both Treatment and Control groups before treatment. !is trend 
can also be observed numerically in Tables 2, 6, and 7. Additionally, we can see 
in Table 11 that by 2016 the mean for the Tetanus outcome for the Treatment 
group is essentially the same, whereas in 2010, shown in Table 2, the mean for 
the Control group was signi"cantly higher. 

From the Figures, we see that the means for the Transport, Antenatal, 
and Tetanus outcomes trend similarly for both Treatment and Control groups 
in the years leading up to the construction of PMGSY-II roads in 2013. In 
summary, these Figures convincingly depict parallel trends between Treatment 
and Control groups, and therefore further validate  the  "ndings.

LIMITATIONS

Although this study has statistical signi"cance and includes rigorous robustness 
checks, there are some limitations to the research methods that warrant 
discussion.

First, there are some limitations in the study due to the way responses 
were recorded in the 2015-2016 DHS. For both the Postnatal outcome and for 
outcomes related to Mother Care, responses were only recorded for the most 
recent birth, so there are fewer responses under these categories. Furthermore, 
the number of observations, N, is much smaller for births occurring in years 
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2010 and 2016. !is is because in 2010 it was less likely that respondents had 
their most recent birth in that year, as they were questioned about "ve years 
later in 2015 to 2016. Additionally, because respondents were questioned in 
2015 and part of 2016, women would be less likely to report having a baby 
in the year 2016 based on the time they were surveyed.  Finally, responses are 
lower for the Transport outcome because responses could only be recorded if 
the respondent chose to deliver at a health facility as opposed to choosing to 
deliver at a home. 

Additionally, there could be some limitations to the "ndings related to the 
Transport outcome. !e limitations arise from the possible presence of additional 
and unobservable confounding factors that in%uenced respondents’ decisions to 
take their di#erent forms of transportation. For example, a respondents’ lack of 
ability to access advanced transportation could have been related to insu$cient 
funds for public transportation, unavailability of ambulances, or inability to 
own a car or motorcycle, and not due to the lack of developed roads to access 
these modes of transportation. 

Finally, there are possible social and "nancial limitations to accessing health 
care in India that could not be accounted for in this study. Further research is 
needed to explore how India’s caste system, cultural practices, "nancial barriers, 
and gender discrimination e#ect di#erent individuals’ ability to access health 
care.

CONCLUSION

Despite the possible limitations to the study, the "ndings from this research 
are signi"cant and signal improvements in antenatal care, tetanus vaccinations, 
and transportation to health facilities. !ese improvements are important 
considering that antenatal care and tetanus injections are both essential in 
ensuring the health of the fetus and mother throughout pregnancy and delivery. 
26A majority of problems at birth can be avoided or identi"ed ahead of time when 
a mother receives antenatal care.27 Additionally, receiving the recommended 
two doses of tetanus injections is necessary to avoid tetanus infections in the 
pregnant mother, convulsions after birth, and neonatal tetanus infections in 
newborns. Tetanus infections in newborns are especially concerning since  
they can often occur due to “exposure of the unhealed umbilical cord stump 
to tetanus spores, which are universally present in soil.”28 Moreover, because 
tetanus spores will always be present in our environment, eradication of this 
infection is only possible through widespread immunization. Finally, the results 
of the study show that roads enhanced transportation capabilities to health 
facilities. !is ultimately reveals that roads directly provided better and easier 
access to health services in rural India, a main objective of the PMGSY-II 
project. Overall, improvement of women’s and household’s ability to access 
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health care in general can only bene"t the communities and societies of India 
and increases the likelihood of a healthy and growing population.29  

!ese "ndings are reassuring, but there is more that India can do to 
ensure that its citizens are getting the best health care possible. We can see 
from the means for the ANC Visits outcome in Tables 2 and 6 through 11 
that there are still very low levels of mothers receiving the optimal level of 
antenatal care as recommended by the WHO. So, although the number of 
women receiving antenatal checks improved as a result of PMGSY-II roads, 
there is more that should be done to ensure that women obtain adequate health 
care before the delivery of their child. Additionally, we see from the means of 
the Postnatal outcome in Tables 2 and 6 through 11 that there are still very 
low numbers of babies receiving a postnatal check-up within two months 
after their birth. Receiving a check-up within two months after delivery is 
essential to the survival of the child, as “most infant deaths occur in the "rst 
six weeks after delivery.”30 !e lower means for the ANC Visits and Postnatal 
outcomes suggests to me that there are still barriers to accessing routine check-
ups at health facilities. In summary, although PMGSY-II roads enriched the 
districts they were constructed in, there is still room for improvement in India’s 
healthcare provision . 

Based on these "ndings, I recommend that policies be enacted to encourage 
families to obtain adequate antenatal care and necessary postnatal care for their 
children. According to a study by Esopo et al., behavioral interventions and 
policies that educate, organize, and monitor women’s antenatal care will be 
most e#ective in helping women attain the level of antenatal care that they 
need.31 !erefore, I urge India to implement policies to provide better education 
services to women concerning the importance and recommended elements of 
antenatal care. 

Secondly, India should focus on subsidizing the public healthcare system 
in-country. India’s yearly investment in public healthcare is extremely low at 
approximately 1.28% of GDP as of 2018.32 Recently, India has pledged to 
increase that amount to 3% by 2022; however, India’s healthcare investment 
rate should be increased to 6-9%, as India’s spending on infrastructure 
totaled to about 9% of its GDP in 2017. Speci"cally, funding should focus on 
government-sponsored health care, since India already boasts a robust private 
healthcare system that remains inaccessible to poorer, rural areas. !erefore, 
India must allocate greater funds towards ensuring that India’s public primary 
health centers and subcenters are well-equipped and meet the standards set by 
the Ministry of Health and Family Welfare. Together these policies will ensure 
that more Indians are gaining access to necessary healthcare services, helping 
to establish a healthier society and saving more Indians from extreme poverty. 

Based on the above results and analysis , it is clear that more research is 
needed to contribute to the growing body of literature on the possible e#ects 
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of rural road development and the barriers to accessing health care in India. 
!erefore, it is important to continue research in this speci"c area to continue 
to identify e$cient and cost-e#ective ways for developing countries to improve 
the well-being of their people, as the PMGSY-II project has done, so that they 
can continue to promote a healthy economy, society and population.

TABLES AND CHARTS

FIGURE 1: TRANSPORT MEANS (2010–2016)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Figure shows pre-trends for the Transport outcome in the years 2010 to 2016. !e solid line is the 

Treatment group, while the dotted line is the Control group.
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FIGURE 2: ANC MEANS (2010–2016)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Figure shows pre-trends for the ANC outcome in the years 2010 to 2016. !e solid line is the Treatment 

group, while the dotted line is the Control group.
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FIGURE 3: TETANUS MEANS (2010–2016)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Figure shows pre-trends for the Tetanus outcome in the years 2010 to 2016. !e solid line is the 

Treatment group, while the dotted line is the Control group. 

 
TABLE 1: SUMMARY STATISTICS – CONTROLS

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the controls used in my empirical analysis. !e Treated column shows 

the means for responses in the Treatment group, while the Not Treated column shows the means for responses 
in the Control group. 
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TABLE 2: SUMMARY STATISTICS – OUTCOMES 2010

 
 

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2010. !e Treated column shows the 
means for responses in the Treatment group, while the Not Treated column shows the means for responses in the 
Control group.

TABLE 3: MOTHER CARE DATA

 

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS

Note: !is table displays the di"erence-in-di"erences coe#cients from the regression of treatment of PMGSY-II 
roads on respondents tetanus injections before delivery, if the respondent received more than eight antenatal visits 
before delivery, if respondents received at least one antenatal visit before delivery, and if the respondent received a 
check-up any time after their delivery. Controls include data on age of respondent, education level, the wealth in-
dex of the respondent, if the child lives with the respondent, if the respondent is typically allowed to go to a health 
facility, and if the respondent is in a caste or tribe. !e estimation compares the DD coe#cients with District 
Fixed E"ects and without District Fixed E"ects. Standard errors are clustered at the district level.  
P<.01 ***; P< .05 **; P< .1 *

TABLE 4: CHILD CARE DATA 

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS

Note: !is table displays the di"erence-in-di"erences coe#cients from the regression of treatment of PMGSY-II 
roads on respondents tetanus injections before delivery, if the respondent received more than eight antenatal visits 
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before delivery, if respondents received at least one antenatal visit before delivery, and if the respondent received a 
check-up any time after their delivery. Controls include data on age of respondent, education level, the wealth in-
dex of the respondent, if the child lives with the respondent, if the respondent is typically allowed to go to a health 
facility, and if the respondent is in a caste or tribe. !e estimation compares the DD coe#cients with District 
Fixed E"ects and without District Fixed E"ects. Standard errors are clustered at the district level. 

P<.01 ***; P< .05 **; P< .1 *

TABLE 5: DELIVERY DATA

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !is table displays the di"erence-in-di"erences coe#cients from the regression of treatment of PMGSY-

II roads on respondents tetanus injections before delivery, if the respondent received more than eight 
antenatal visits before delivery, if respondents received at least one antenatal visit before delivery, and if 
the respondent received a check-up any time after their delivery. Controls include data on age of respondent, 
education level, the wealth index of the respondent, if the child lives with the respondent, if the respondent is 
typically allowed to go to a health facility, and if the respondent is in a caste or tribe. !e estimation compares 
the DD coe#cients with District Fixed E"ects and without District Fixed E"ects. Standard errors are 
clustered at the district level. 

P<.01 ***; P< .05 **; P< .1 *
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TABLE 6: SUMMARY STATISTICS - OUTCOMES 2011

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2011. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.

TABLE 7: SUMMARY STATISTICS - OUTCOMES 2012

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2012. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.
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TABLE 8: SUMMARY STATISTICS - OUTCOMES (2013)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2013. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.

TABLE 9: SUMMARY STATISTICS - OUTCOMES (2014)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2013. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.
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TABLE 10: SUMMARY STATISTICS - OUTCOMES (2014)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2015. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.

TABLE 11: SUMMARY STATISTICS - OUTCOMES (2014)

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !e Table shows summary statistics for the all outcomes in the year 2016. !e Treated column shows the 

means for responses in the Treatment group, while the Not Treated column shows the means for responses in 
the Control group.
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*!is table was included in original regression analysis but was not included in the analysis in this study:
TABLE 12: WEIGHT-FOR-HEIGHT AND HEIGHT-FOR-AGE DATA

Data Source: DHS Survey 2015-2016 India and PMGSY Road Data from OMMS
Note: !is table displays the di"erence-in-di"erences coe#cients from the regression of treatment of PMGSY-

II roads on children’s weight-for-height percentile and standard deviation and children’s height-for-age 
percentile and standard deviation. Controls include data on age of respondent, education level, the wealth 
index of the respondent, if the child lives with the respondent, if the respondent is typically allowed to go to a 
health facility, and if the respondent is in a caste or tribe. !e estimation compares the DD coe#cients with 
District Fixed E"ects and without District Fixed E"ects. Standard errors are clustered at the district level.

P<.01 ***; P< .05 **; P< .1 *


