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Abstract 

 
There were 37 million more males than females in India in 2011. We review the present state of affairs as a 
follow up of an earlier review on the ‘impact of prenatal technology on the sex ratio in India’. Government 
schemes such as ‘Beti Bachao Beti Padhao’ (BBBP) to address the problem of the skewed sex ratio, have led 
to limited improvement. The assessment reports, however, show that the schemes have failed because of 
inadequate implementation. In fact, two recent government reports show that the sex ratio at birth has 
increased since 2011. Sex selection continues unabated as the illegal sex selection teams continue to change 
their methods to avoid detection by the authorities. The emergence of non-invasive prenatal technology poses 
a further threat to the sex ratio in India, China and beyond. There is now empirical evidence linking the 
increase in violence against women to the sharp increase in sex ratio since the 1990s in India. The negative 
social consequences of too many men affecting both men and women are likely to worsen and will continue 
into the next century. Improving the economic and social status of women is the only answer in the long run 
but further deterioration of the sex ratio must stop. In spite of the setbacks, the BBBP scheme which 
addresses both these issues is the best hope. However, as for previous schemes, adhering to the guidelines 
and enforcing the laws remains the greatest challenge.  

Keywords: Skewed sex ratio, Sex selection in India, NIPT for sex selection, Too many men. 

 

 

Resumen  

 
En 2011, en la India había 37 millones de hombres más que de mujeres. Analizamos el estado de la 
cuestión, siguiendo un estudio anterior sobre el “impacto de las tecnologías prenatales en la proporción entre 
sexos en la India”. Acciones gubernamentales como “Beti Bachao Beti Padhao” (BBBP) que abordan el 
problema de la proporción asimétrica entre sexos han producido pocas mejoras. No obstante, los informes de 
evaluación muestran que estas acciones no han tenido éxito dada su mala implementación. De hecho, dos 
informes gubernamentales recientes muestran que la desproporción entre sexos ha aumentado desde 2011. 
La selección por sexo continúa sin cesar, a medida que los equipos clandestinos que practican abortos 
cambian continuamente de métodos para evitar ser interceptados por las autoridades. La emergencia de las 
tecnologías no invasivas de detección prenatal representa otra amenaza a la proporción entre sexos en la 
India, China, etc. Ahora existen pruebas empíricas que relacionan el aumento de la violencia en contra de las 
mujeres con el fuerte aumento de la desproporción entre sexos a partir de los años `90 en la India. Las 
consecuencias sociales negativas del número excesivo de hombres, que afectan tanto a los hombres, como 
a las mujeres, es probable que aumenten y continúen en el próximo siglo. Mejorar el estado económico y 
social de las mujeres es la única respuesta a largo plazo, pero debe detenerse el aumento de la 
desproporción entre sexos. A pesar de los obstáculos, el programa BBBP que aborda ambos problemas es la 
mejor solución. No obstante, como en acciones anteriores, el mayor desafío sigue siendo el respeto de las 
guías y la aplicación de las leyes.  

Palabras clave: Proporciones asimétricas entre sexos, Selección de sexo en la India, Análisis de 
detección prenatal no invasivo, Índice de masculinidad demasiado alto.  
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Introduction 
 
The 2011 Census of India revealed that there were 37 million more males than females 
in India. Shortly after these results were known, we published an overview of the 
impact of prenatal technologies on the sex ratio in India, including causes and 
consequences of the skewed sex ratio in favour of males (Madan and Breuning, 2014). 
Here we present the current state of affairs following the introduction of new 
programmes for addressing the problem and update the reader on the information that 
has become available since 2013.  

 
A note on terminology  

The Sex Ratio (SR) is the ratio of males to females in a population. In general, this is 
about 1:1. It is usually expressed as the number of males per 100 females. The Sex 
Ratio at Birth (SRB) is usually about 105 but due to higher postnatal mortality of males, 
the SR is later expected to become close to 100.  In India the SR was expressed as the 
number of females to 1000 males in the first official census held in British India in 1881 
(History of Census, n.d.) and continues to be expressed in the same way. In this paper 
we use the SR as the number of males per 100 females and give the Indian SR in 
parentheses wherever appropriate. The Child Sex Ratio (CSR) has been given for the 
age group of 0 to 6 years in the Census data for the last 6 decades since 1961 
(Census of India, 2011).  This is helpful in the absence of birth registration. Data 
available since 2012 gives the SRB. 
 

The problem 

The 2011 census of India revealed that the SR was 106 (943) and that the CSR was 
109 (919) (Census, 2014). The SR had been going up slowly since 1901 but the CSR 
had increased sharply since the introduction of prenatal technologies in the 1970s from 
104 (962) in 1981 to 109 (919) in 2011. In some parts of Northern India the CSR was 
alarmingly high, e.g., 120 (834) in the state of Haryana and 115 (871) in Delhi (Census 
of India, 2011). Furthermore, the problem had spread over a period of 20 years from a 
handful of states to most parts of the country (Jha et al., 2011). In 30 of the 35 states 
and union territories the CSR in 2011 had arisen with respect to 2001; it was skewed in 
24 of these, including seven that hitherto had normal values (Census of India, 2011).  

One of the root causes for the skewed sex ratio is a strong traditional preference for 
sons; women have a low status and are considered a financial burden in the highly 
patriarchal society (Madan and Breuning, 2014). 

In 2011 there were > 37 million more males than females in India (Census of India, 
2011). Population estimates from 2017 show that the figure has risen to 49 million 
(World fact book, 2018). Predictions 
for the ‘marriage squeeze’ (number of 
men seeking to be married per 100 
women) present a gloomy picture 
(UNFPA, 2012). It will go up to >150 for about three decades with a peak in 2050. The 

There were 37 million more males than females 
in India in 2011. 
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percentage of single men at age 50 will rise and will peak at about 10% in 2065; the 
problem of marriage squeeze will persist till at least the end of the century (UNFPA, 
2012 pp 50-54; Hesketh et al., 2011; Guilmoto 2015 p220). The above figure of > 50% 
more men than women seeking marriage partners is for the whole of India. The 
marriage squeeze is likely to be far worse in populous states and in those with long 
standing skewed sex ratios (Kaur, 2013). The various dire consequences of 70 million 
(50 million below age 20) more men than women in India and China have been well 
documented. These involve adverse effects not only on the physical and mental health 
of women but also on the wellbeing of men, who are marginalized and suffer from 
depression with no prospect of a normal family life (Aravamudan, 2007; UNFPA, 2012; 
Kaur, 2013, 2016; Madan and Breuning, 2014; Guilmoto, 2015; Zhou and Hesketh, 
2017).  Other far reaching social and economic consequences of too many men, as a 
result of more than 30 years of sex selection, are only now starting to emerge; these 
may go far beyond the borders of China and India (Denyer and Gowen, 2018). 
Stopping further deterioration of the SR and at the same time improving the status and 
value of women is a matter of urgency. 
 

Addressing the problem 

India has many laws to protect women and to prevent female infanticide and foeticide: 
The Infanticide Regulation Act (1870); The Child Marriage Restraint Act (1929, 
amended 2006); The Dowry Prohibition Act (1961, amended 1985); The Pre-Natal 
Diagnostic Techniques, PNDT, Act of 1994 amended to the Pre-Conception Pre-Natal 
Diagnostic Techniques, PCPNDT, Act (2003) making sex selective abortion illegal 
(Madan and Breuning, 2014; Jejeebhoy et al., 2015).  The Population Council has 
reviewed the various governmental initiatives and schemes to address the problem of 
sex selection and to raise the value of women in the last 30 years. Progress in bringing 
about any meaningful change has been limited (Jejeebhoy et al., 2015; ACHR, 2016).  
Poor implementation of the PCPNDT Act and other schemes has meant that the CSR 
in 2011 had further deteriorated with respect to 2001; but without the PCPNDT Act the 
CSR would have been even more skewed (Nandi and Deolalikar, 2013).  

When in 2014 the new Prime Minister addressed the issue in his first independence-
day speech on 15 August 2014 (Modi, 2014), it appeared that, after decades of calls for 
a better implementation of the laws by activists, social workers, doctors, scientists, and 
other professionals in India, a turning point had been reached.  On 22 January 2015 
the Prime minister launched a social programme ‘Beti Bachao, Beti Padhao’ (Save the 
Daughter, Educate the Daughter, BBBP) in the state of Haryana, which has the lowest 
SR in the country. The pilot programme was started in 100 gender critical districts. It 
was later extended to 161 districts and about three years later, in November 2017, to 
640 districts of India (ACHR, 2017a). The objectives of the BBBP scheme were “to 
prevent gender biased sex selective elimination, to ensure survival and protection of 
the girl child and to ensure education of the girl child and her participation” (BBBP, 
2017). Besides the actions aimed at balancing the SRB, the BBBP scheme includes a 
wide range of measures to raise the status of women. These moves are promising and 
a good step in the right direction.  

Both Haryana and Punjab, two of the states with the most skewed SR, have reported 
significant improvement in the SRB. However, the BBBP scheme has been declared a 
failure, as reported by the Asian Centre of Human rights (ACHR) (ACHR 2017a; 
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2017b) and by the RGIC (Rajiv Gandhi Institute for Contemporary Studies) Policy 
watch (RGIC, 2017). The reports have described the extent of and the reasons for the 
failure of the BBBP scheme. These include failure to follow the guidelines, inadequate 
enforcement of the PCPNDT Act, inadequate monitoring and reporting, divergence/ 

non-utilization of funds, undermining of 
the scheme by outside fraudsters, 
insufficient support for NGO workers 
and manipulation of figures of SRB to 
claim success. An audit carried out by 
the Comptroller and Auditor General of 

India (CAG) found that the SRB in a number of districts was considerably worse than 
the figures claimed by the authorities in Haryana (ACHR, 2017a). Nevertheless, there 
has been some improvement in the SRB in many districts, which may also be partly 
due to some of the earlier schemes (ACHR, 2017a).  

As far as the position of women is concerned, the rate of child marriage has improved 
from 47% in 2006 to 27% in 2016; it is 29% in urban areas but still 48% in rural areas 
(UNICEF, 2016). On the other hand, in the ranking of the World Economic Forum 
gender gap index in 2017, India has slipped to 108th place out of 144 countries (from 
87th in 2016) (W.E.F., 2017). India has still a long way to go in the improvement of the 
lives of women. 

We will have to wait for the final assessment of the outcome of the BBBP till the next 
census in 2021. As with previous schemes, despite the commitment of the authorities, 
stopping further deterioration of the SR and at the same time changing the mind-set of 
the population of 1.3 billion remains a formidable challenge. The BBBP scheme has, in 
any case, raised the public awareness of the problem. 

On 28 January 2015 the Supreme Court of India ordered internet search engines 
Google, Yahoo, and Microsoft to block advertisements for clinics that provide prenatal 
sex-determination services; in September 2016 the companies agreed to do so (ACHR, 
2017b).  In April 2017 finding a balance between the right to information and 
compliance with the law on advertising was still being worked out and as of December 
2017 the matter was still not settled (Scroll Staff, 2017).  
 

Sex selection goes on unabated 

According to a report of the Ministry of Home Affairs the general SRB of India has 
increased from 110 (909) in the period 2011-13 to 111 (898) in 2014 -2016; in urban 
areas it is 112.5 (889) (Statistical report, 2016). A health report of NITI Aayog (National 
Institution for Transforming India, a policy commission of the Government of India) 
released in February 2018 shows that in 17 out of 21 large states the SRB has risen in 
the period 2013-15 with respect to 2012-14 (Niti Aayog, 2018). These data show that 
prenatal sex selection continues.   

Although the focus is on getting the SRB in balance, particularly in the north-western 
states of Punjab, Haryana, Gujarat and Maharashtra with high rates of prenatal sex 
selection, it is important to keep in mind that SR depends also on postnatal sex 
selection. A recent large study published in the Lancet estimates excess mortality of 
girls in the age group 0 – 5 years to be 239,000 per year in the period 2000–2005. 

Government schemes such as ‘Beti Bachao 
Beti Padhao’ (BBBP) to address the problem 
of the skewed sex ratio, have failed because 
of inadequate implementation. 
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However, four large northern states, Uttar Pradesh, Bihar, Madhya Pradesh and 
Rajasthan, account for two-thirds of this number. It is noteworthy that sex-selective 
abortions and excess postnatal female mortality are observed in different regions, 
mostly in the north-western and northern part of India (Guilmoto et al., 2018). Prenatal 
sex selection has accelerated the change in SR but it did not replace the excess 
female mortality; large scale postnatal neglect of unwanted girls leading to death 
continues to contribute to the female deficit. The impact of excess female mortality 
remains considerable and is equivalent to the impact of prenatal sex selection 
(Bongarts and Guilmoto, 2015). The ancient cultural desire to have at least one son is 
indeed very strong in India. Many families continue to have children till they have at 
least one or the desired number of boys. The annual economic survey of India 
published in January 2018 estimates the number of unwanted girls in India to be 21 
million (Economic survey 2017-18, 2018). This does not affect the SRB but is likely to 
become apparent in the CSR or SR, as these girls are vulnerable to neglect. 

There are indications that prenatal sex selection is going on unabated. Bhattacharya 
and Singh (2016, 2017) have shown that each time the government has introduced a 
new law or applied stricter rules for enforcing the laws, the teams providing illegal 
services for sex selection changed their tactics to avoid detection by the authorities. 
The latest adaptation to police raids as a result of the BBBP scheme is that mobile 
teams equipped with ultrasound machines and abortion kits operate in the night. The 
clandestine sex determination and the hurried abortion, if the foetus is a female, are 
often carried out in the dark with poor visibility. The team leaves before waiting for the 
abortion process to complete with the advice to go to the hospital in case of 
complications. This can have disastrous consequences for the health of the woman 
who is often under pressure from the husband’s family to undergo the ordeal.  

The use of drugs to change the sex of the foetus is widespread in India, especially in 
the states of Punjab and Haryana in Northern India (Bandyopadhyay and Singh, 2007). 
These sex selection drugs (SSDs) are in the form of Ayurvedic herbs or as tablets or 
powder derived from these herbs and are easily available from doctors, quacks, faith 
healers and grocery stores. The overall use is in 0.5% of pregnancies; in 10% if the first 
child is a girl and 40% if there are two girls. Women are made to believe that the sex of 
the child can be changed by taking these SSDs at around two months of pregnancy. 
The use of these drugs may not affect SRB but has been linked to the risk of congenital 
malformations (increased threefold) and still birth (increased 2.5 times). Still births 
occur in one in five mothers exposed to SSD. Chemical analyses of these SSDs 
showed high levels of testosterone and phytoestrogens (Neogi et al., 2015, 2016, 
2017). The use of SSDs illustrates the intensity of desire for sons. 

The rich and the educated, who most avail of the prenatal sex selection technology 
(Deshpande, 2009; Jha et al., 2011; Madan and Breuning, 2014), will still have access 
to advertisements from the Middle East and Thailand via their social network abroad. 
Media reports show that many Indian and Chinese couples go abroad for sex selective 
abortions (Straus, 2010, Kaye and Jittapong, 2014). 

The non-invasive prenatal test (NIPT) has been misused for sex-selective abortions in 
India since 2006 when the first commercial DNA kits for gender prediction became 
commercially available on the internet (Aravamudan, 2007 pp 83-86; Raaj, 2006). The 
Gender Mentor kit (popularly called Jantar Mantar in Punjab after the name of 18th 
century astronomical observatories in India, meaning instrument of calculation) was 
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openly advertised on the internet; a sample of blood from the pregnant woman could 
be sent to a laboratory in the US and the result could be obtained within a few days. 
The accuracy of this test was disputed and the Gender Mentor is no longer on the 
market. In the meantime, other prenatal sex determination DNA test kits for around the 
8th week of pregnancy are available on 
the market (Ossipenko and Szczepura, 
2011). Early detection by use of home 
kits provides an ideal system for two 
reasons: first the sex determination is 
separated from abortion, which is legal (whereas abortion for sex selection is illegal); 
the second is that termination can take place before any registration of pregnancy. This 
way the sex selective abortion remains undetected by the authorities. While most 
companies specifically state that they do not supply to India and China, some others 
supply worldwide (Ossipenko and Szczepura, 2011). Even if the banning of adverts 
becomes effective, rich and educated couples in India will be able to get hold of such 
kits via their relatives abroad (Raaj, 2006); these kits could also be manufactured easily 
in India (Ossipenko and Szczepura, 2011). It should be mentioned that the NIPT test is 
used in India and in China for legitimate purpose of detecting genetic diseases (Verma 
IC, 2014, Guijie, 2016). It is the illegitimate misuse of NIPT that is a matter of concern. 
One cannot expect any empirical evidence of misuse of NIPT in a scientific article. This 
is an illegal and of necessity a clandestine activity, as has been the case for the misuse 
of ultrasound technology, which is still being used illegally for prenatal sex selection for 
more than 20 years. Any evidence will have to come from investigative journalism. 
There are media reports of misuse of NIPT for sex selection in Australia (Puddy, 2015) 
and Montenegro (Balkan insight, 2017); there also indications of its misuse in China 
(Pinghui, 2014) and India (Express news, 2014).  

In a testimony before the Congressional-Executive Commission on China in December 
2015, Reggie Littlejohn, President of the Women’s Rights without Frontiers, stated: 
“Where brutal son preference meets non-invasive, early sex determination of a foetus, 
inevitably baby girls will be selectively aborted” (Littlejohn, 2016). Indeed, strong son 
preference poses the greatest challenge in India. 
 

NIPT in the world setting 

Studies have been done in a number of countries (including India, China, Vietnam, 
Azerbaijan, Armenia, Georgia, Albania, Kosovo, and Montenegro) where sex selection 
has taken root following the availability of prenatal technology. Three essential 
preconditions were identified for selective abortions of girls to occur: 1) reduction in 
fertility, 2) availability of techniques of prenatal sex determination and 3) son 
preference (Guilmoto and Duthe, 2013; Guilmoto, 2015 pp 207-208; UNFPA, 2015). As 
the first two factors also occur in most western societies without large scale sex 
selection, son preference is the driving force for sex selective abortions. 

The emergence of non-invasive prenatal 
technology poses a further threat to the sex 
ratio in India, China and beyond. 
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Demographic and Health Surveys of 61 
countries have shown that nearly half of 
these countries, including those in the 
Middle East, North Africa and Sub-
Saharan Africa, have a strong 
preference for sons (Bongarts, 2013). At 

present most have normal SRB, the fertility rate is high, abortion is forbidden and/or 
prenatal technology is not available. If nothing is done to raise the gender equality in 
these countries, they have a potential for prenatal sex selection in the future, if and 
when reduced fertility becomes the social norm and political, economic and technical 
conditions allow it (Bongarts; 2013; Bongarts & Guilmoto, 2015). Countries such as 
Afghanistan, Pakistan, Bangladesh and Nigeria already show a deficit of females in the 
population despite normal SR at birth. This deficit is attributed to increased female 
mortality due to postnatal discrimination in nutrition and medical care or abandonment 
(Bongarts and Guilmoto, 2015), a situation akin to that in India and China before the 
advent of prenatal diagnosis.  

International guidelines to prevent gender biased sex selection emphasize that efforts 
to limit sex selection should not limit economic, social and/or geographical access to 
prenatal technology for health reasons for all individuals (WHO, 2011; UNFPA, 2014, 
2015). These are still applicable though they date before the rapid globalization of NIPT 
technology. 

The global market for NIPT is driven by industry (Kamenova, 2016). The improving 
health facilities and the advantages of NIPT provide significant growth opportunities for 
the NIPT market in developing countries (Market watch, 2015). Ethical considerations 
and the need to regulate the use of NIPT have been stressed by many authors 
(Chapman and Benn, 2013; Allyse et al., 2015; Dondorp et al., 2015; Minear et al., 
2015). NIPT is already commercially available in 60 countries worldwide (Allyse et al., 
2015) including those with a strong son preference. These countries need to start 
raising gender equality and putting strict regulations for the use of NIPT now and 
remain vigilant that the regulations are adhered to. Once the trend for misuse of the 
techniques sets in, it will be very difficult to turn the clock back as is the case in India 
and China. 
 

Linking increase in crime against women to increase in SR  

One form of crime against women that is a direct result of an increased SR is trafficking 
of women and girls (Lai-Wan et al., 2006; Davis, 2006; Stöckl et al., 2017). Reports by 
the United Nations and the Asian 
Centre for Human Rights on human 
trafficking in India (UNDOC, 2013; 
ACHR, 2017c) describe kidnapping or 
buying of girls in poverty-ridden villages 
in the Eastern and Northeastern states 
of India for selling as brides or as bonded labor in North Indian states of Punjab and 
Haryana with the greatest shortage of women. Two studies have analyzed the violence 
against women from conception to old age in the extremely patriarchal societies with 
very low status of women in these two states (Vidushy, 2016; Parihar et al., 2015). 
Both studies link the skewed SR with the increase in the rate of crime against women.  

There is now empirical evidence linking the 
increase in violence against women to the 
sharp increase in sex ratio since the 1990s 
in India. 

The negative social consequences of too 
many men affecting both men and women 
are likely to worsen and will continue into the 
next century. 
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A few studies have found a link between the skewed SR and violent crime in general 
(Dreze and Khera, 2000; Edlund et al., 2013; Barua et al., 2017). Although increase in 
violence against women has been repeatedly mentioned as one of the possible 
consequences of skewed SR, most authors have been cautious because of insufficient 
evidence. However, since the high-profile fatal gang rape case in India in 2012 (Verma 
JS et al., 2013) that caused national outrage and got international attention, there is a 
spotlight on the rising crime against women. Data from the National Crime Records 
Bureau (NCRB) shows an increase in the reported crimes of all types against women 
since the 1990s (Mangoli and Devarmani, 2014; Verma A et al., 2017; Mallapur, 2015).  
It should be mentioned, however, that only 1% of domestic and 6% of the crime outside 
home is reported (Gupta, 2014). The increase in the rate of crime against women since 
the 1990s is now being increasingly correlated to the increase in the SR since the 
1990s. However, empirical data specifically linking the two was lacking up till now. 
Recently Amaral and Bhalotra have provided the first causal evidence (Amaral and 
Bhalotra, 2017). They have matched the reported crime data from NCRB and the SR 
from the Census data in 258 districts spread over India over the period 1971-2011. 
They estimate that increase in the youth (age 20-24) SR can account for about a third 
of the increase in gender-based violence since 1995. 
 

Conclusion 

According to the assessment reports, the various government policies since the last 
census in 2011 have failed to produce any significant improvement in the sex ratio. In 

fact, two sets of figures released by the 
government at the beginning of 2018 
show that the SRB continues to 
increase. Sex selection goes on 
unabated. Its negative effects on the 
lives of both men and women and on 

the society as a whole are likely to get worse and will continue into the next century. 
The extent of possible social and economic consequences of too many men is only just 
beginning to come to light. 

 What is to be done? Many authors point out that banning of sex selective abortions in 
India is not the answer as it: drives the procedure underground exposing women to 
monetary exploitation; affects the social, physical and psychological wellbeing of 
women; increases the number of unwanted girls and the ill treatment of the girls and 
their mothers; makes it difficult for women to obtain legal abortions; interferes with the 
legitimate work of detecting genetic defects (Kishwar, 1993; Eklund and Purewal, 2017; 
Das Gupta, 2017, Bashar et al., 2018). The authorities still need to address these 
issues urgently. Indeed, there is a general consensus that real change in the long run 
can come only with targeted education of the population and improving the status and 
the social value of girls and women but 
that is an extremely slow process, while 
time is of the essence. It is, therefore, 
essential to enforce the laws to put a 
stop to any further deterioration of the 
sex ratio at the same time as 
implementing programmes meant to 
change the mind-set of the population. 

Improving the economic and social status of 
women is the only answer in the long run but 
further deterioration of the sex ratio must 
stop. 

In spite of the setbacks, the BBBP scheme 
which addresses both these issues is the 
best hope. However, as for previous 
schemes, adhering to the guidelines and 
enforcing the laws remains the greatest 
challenge.  
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Excess mortality of girls needs to be given as much attention as prenatal sex selection. 
At present the BBBP scheme is, in spite of the drawbacks, the best hope provided 
there is full compliance with the guidelines (ACHR, 2017a). Those in authority need to 
remain as committed in the long term as all the activists and workers in health and 
social care are and have been. 
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