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Executive Summary 

The objectives of the present report are to estimate the current levels of fertility, trends over 

time, geographical and socio-economic variations in fertility in Rwanda. The three main 

findings of the analysis are:  

- Fertility is decreasing substantially in Rwanda but not at a too low level that would 

compromise the replacement of the population at the next generation. 

- Fertility varies substantially over provinces and womenôs characteristics.  

- Not negligible proportions of Rwandan women have high-risky fertility behaviours 

(childbearing at adolescence and at late age) that compromise their own and childrenôs 

health and well-being. 

Fertility Levels and trends 

Under the current fertility conditions, a woman residing in Rwanda would have 4 children at 

the end of her reproductive life. Fertility varies across Provinces. The Total Fertility Rate 

(TFR) is 3.1 children per woman in Kigali City, 3.6 in the North, 4.0 in the South and 4.4 in 

the East and West. The analysis seems to indicate a shift of high fertility from Northern to 

Eastern Provinces as important migration flows are directed from the first to the latter. 

Fertility has greatly declined over time since the current level of the TFR (4 children) is as 

low as less than half its level in 1978 PHC (8.6 children). However the decline was not 

homogeneous over time. It was slow in the beginning, followed by an increase then a fast 

decline after 2005. This roughly corresponds to four distinct periods: (i) the mid 70ôs to mid 

90ôs when an explicit anti-natalist policy was implemented; (ii) the period from 1994 to 1994 

which correspond to a civil unrest, (iii) the genocide against the Tutsi aftermath where 

families were being reunited and baby boom took place to replace the deceased as is 

classically observed after conflict with high death toll; and (iv) the period 2005 to present 

characterized by a strong population and development policy aimed, among others, at 

harmonizing the availability of resources in the country with population growth. This reflects 

the real impact of interventions aimed at controlling fertility implemented in Rwanda over the 

last three decades. 

Fertility pattern and timing  

The pattern of fertility in Rwanda is similar to the one found in the developing countries. 

Fertility is low during adolescence (less than 0.03 child per woman between 15 and 19 

years) followed by a steady increase to reach its maximum by age 25-29 years (0.2 child per 

woman). Then it decreases continuously to reach 0.02 child per woman by age 49 years. 

This pattern varies by Province. In Kigali City, the maximum of the childbearing is extended 

to two age-groups (25-29 and 30-34 years) while fertility reaches its maximum between 25 

and 29 years in the other Provinces. This is reflected in the Mean Age of Women at 

Childbearing (MAWC) which is 29.2 years at the national level, 28.6 years in Kigali City, 28.8 

years in Northern Province, 29.1 years in Eastern Province, 29.3 years in Western Province 

and 29.6 years in Southern Province. The MAWC has continuously decreased from 32 years 

in 1978 to 31.3 in 1991 and 31.0 in 2002.  
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Fertility differentials by Education and Religion 

Fertility varies significantly according to womenôs educational level and religious affiliation. 

Women with secondary educational level and above have twice fewer children (TFR of 2.6 

children) than women with no education (TFR of 4.7 children). The TFR is 4.4 among 

women with primary or post-primary education. 

Regarding Religion, TFR varies from a minimum of 3.5 children per woman among Jehovah 

Witness to a maximum of 4.3 children per woman among Protestants. TFR is 4.1 among 

Adventists. The low level of fertility among Catholics (TFR of 3.9) as compared to 

Protestants (4.3) is explained by the Catholic Churchôs program that promotes natural family 

planning. Moreover, Catholic women are more likely to use modern contraception ceteris 

paribus as shown by UWAYEZU (2009) in a multivariate analysis of the determinants of 

modern contraception use among Rwandan women.  

Muslimôs fertility is the second lowest one after the Jehovah witnesses (3.7 children per 

woman) may be explained in the case of Rwanda by the fact that Muslims reside mainly in 

urban areas (54%) and have among the highest educational level (30% of Muslim women of 

15 to 49 have a secondary or higher level of education while at the national level this is only 

15.8%). Muslim women have therefore more modern fertility behaviours than most of the 

other women. 

Adolescent fertility 

Fertility among adolescents is very low before age 17 but becomes substantial at 

age 18 and 19. In fact, the percentage of adolescent girls who gave birth is 2.6% at 

national level. It is stable around 1% up to age 16 from which it starts to increase 

quickly: 2% at age 17, 6% at age 18 and 12.3% at age 19.  

This pattern does not vary by area of residence but varies significantly by current school 

attendance. It is far higher among out-of school adolescents than among in-school 

adolescents. Childbearing is a rare event among in-school adolescents (2% at age 19 and 

less than 1% before gave birth) and more common among out-of-school adolescents, i.e. the 

drop-outs and the never-attended, just above 5% before age 17 and more than 20% by age 

19. 

In terms of geographic variations, Kigali City has levels closer to the national ones, e.g. 

12.3% by age 19; the Eastern Province has the highest prevalence of adolescent fertility, 

e.g. 16% by age 19; and the other provinces (South, West, North) have lower levels than the 

national one. 

Adolescent fertility has decreased between 2002 and 2012. The percentage of adolescents 

who already gave birth dropped from 3.6% in 2002 to 2.9% in 2012. This decrease actually 

occurred in age-group 16-19 years. The percentage remains low and stable before.  

Though fertility is decreasing among adolescents the decline is less important than in older 

age-groups, especially among women aged 35-39. Adolescentsô contribution to the Total 

Fertility Rate (TFR) has increased from 3% to 4% between 2002 and 2012. This is also the 

case for the age-group 20-24 (from 17 to 19%). In contrary the contribution to TFR has 
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decreased for women aged 35-39 and 45-49 years (from 19 to 17%) and remained at the 

same level for women aged 25-29 years (25%), 30-34 years (23%) and 40-44 years (10%).  

Late childbearing 

Starting childbearing at late age bears many risks to motherôs health. Age 35 is usually set 

as the lower age boundary for late childbearing onset. In Rwanda late childbearing onset is 

rare. Among women who gave birth in the last 12 months only 0.5% were aged 35 and 

above when giving birth to their first child (1480 women). However, this percentage is higher 

as compared to 2002 (0.2%). The percentage of women who start late their childbearing 

varies slightly by province: 0.4% in the Western Province, 0.5% in the Northern, Eastern and 

Southern Provinces and 1% in Kigali City. 

 

Women who pursue childbearing until late ages are exposed to high risk for their own health 

and their childrenôs health. In this analysis we define late childbearing as giving birth at 45 

years or above. The percentage of women who gave birth during the last 12 months among 

women aged 45 years and above is 1.2%. Overall, 4,262 women aged 45 and above have 

given birth during the year preceding the census, meaning that a non-negligible of Rwandan 

women continue to give birth till late ages. Late fertility behaviour does not vary according 

womenôs background characteristics such as Province of residence, area of residence, 

educational attainment and current economic activity status. This means that late 

childbearing is strongly backed by a cultural characteristic. Strongly culturally backed 

behaviours do not vary much by characteristics such as the ones mentioned above. 

Premarital fertility 

At the national level 12% of single women at the time of the census have already given birth. 

This percentage does not vary by area of residence and varies only slightly by province from 

10% in the Western and the Northern Provinces to 13% in Kigali city and in Southern 

Province. It varies more importantly according to educational attainment level, religious 

affiliation and household living standard. The prevalence of premarital fertility varies from 7% 

among women with secondary and above educational attainment level to 11% among those 

with primary level and 33% among non-educated women. By religious affiliation we 

distinguish three main groups: Women with no religious affiliation who have the highest 

prevalence of premarital fertility (27%), the Christians who have the lowest prevalence of 

premarital fertility (between 10 and 11%), and the Muslims and women with other religious 

affiliation who have prevalence of premarital fertility between the two extremes that are 

respectively 17% and 15%.  

Infertility and sterility 

The percentage of childless women at the end of the reproductive span (50-54 years or 55-

59 years) is an indirect measure of the prevalence of sterility in a population. The prevalence 

of sterility in Rwanda is 3.1% as at the end of the reproductive span (either 50-54 years or 

55-59 years) 3.1% women are childless. This level is the same as in 2002. The prevalence 

of sterility has therefore not changed over the past decade in Rwanda.  

The measure above overestimates the true prevalence of sterility because some of the 

childless women aged 50-54 or 55-59 years may have not had children for reasons not 
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related to their physiological ability to become pregnant or to give birth. For instance it may 

be due insufficient lack of exposure to the risk of pregnancy (case of women who never get 

married), women with mental disability, women who voluntarily decide to not have children. 

General fertility indices  

Overall, Rwandan women gave births to 321,506 babies during the 12 months preceding the 

census, equivalent to approximately 880 births per day. In other words, 6 babies are born in 

Rwanda every ten minutes. The corresponding Crude Birth Rate (CBR) is 31 births per 

thousand inhabitants per years and the General Fertility Rate (GFR) 122 births per thousand 

women aged 15-49 per year. Fertility has decreased a lot since 1978, especially between 

2002 and 2012. The Standardized Birth Rate (SBR) was 54 children per 1,000 inhabitants 

per year in 1978, 46 in 1991, 41 in 2002 and 31 in 2012. Fertility varies significantly across 

Provinces. The SBR varies from a minimum of 24 children per one thousand inhabitants in 

Kigali City to a maximum of 34 in the Eastern Province.  

Population Replacement 

To ensure that the population will not decline over time, each woman in the reproductive age 

should be replaced at least by one daughter. There are three indicators to capture the 

likelihood of the population to be replaced. The first one is the TFR that should be greater or 

equal to 2.1 children to ensure the replacement of the population for the next generation. 

The two others are the Gross Reproduction Rate (GRR) and the Net Reproduction Rate 

(NRR) which are the number of daughters a woman would have at the end of her 

reproductive life under the current fertility conditions not taking into account female mortality 

(GRR) and taking it into account (NRR). Both GRR and NRR should be greater or equal to 1 

to ensure that each female is replaced by a daughter. 

According the 2012 PHC, the TFR is 4.02 children per woman, the Gross Reproduction Rate 

(GRR) is 2.0 daughters per women, and the Net Reproduction Rate (NRR) is 1.6 daughters 

per woman. All these indicators show that the replacement of the Rwandan population is 

guaranteed.  
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Chapter 1: Overview of the Fourth Rwanda Population and 

Housing Census 

1.1 Context and justification 

The history of the Population and Housing Census in Rwanda dates back to the 1970s. To 

date, four modern censuses have successfully been conducted in Rwanda, in 1978, 1991, 

2002 and 2012. 

The 2002 Census collected a number of demographic and socio-economic characteristics 

and indicated a total population of 8,128,553 people. Following the United Nations Decennial 

Census Program, the 2012 Census is the Fourth Rwanda Population and Housing Census 

(RPHC4). It indicates that the country now has a total population of 10,515,973 people. 

Besides the endorsement of recommendations from major international conferences held 

under the auspices of the United Nations, the Government of Rwanda (GoR) has been 

focusing since 2000 on the long-term Vision 2020 that aims at transforming Rwanda into a 

middle-income country. This is being implemented through the medium-term planning 

framework of the Economic Development and Poverty Reduction Strategy (EDPRS) for 

successive five-year periods. The measurement of progress in implementing the EDPRS 

and the various UN recommendations calls for the availability of demographic and socio-

economic statistical data to inform the selected indicators at different levels. 

The RPHC4 is a reliable and comprehensive source of data, which compared to other official 

statistics data sources (administrative data, surveys, etc.) allows for disaggregation to the 

lowest geographical level. 

The RPHC4 was undertaken to update the national mapping and demographic databases, to 

provide indicators for monitoring poverty reduction strategies and achievement of 

international development goals (MDGs, ICPD-PoA, NEPAD, etc.) and to strengthen the 

technical capacity of the National Institute of Statistics of Rwanda (NISR). 

A more detailed discussion of the long- and short-term objectives of the Census is presented 

in Annex A of this report. 

1.2 Legal and institutional frameworks 

As an essential precondition for Census execution, the legalization of its operations was 

secured by a Presidential Decree officially establishing and determining the administrative 

organization of the Census. In addition, a Ministerial Order of the Minister of Finance and 

Economic Planning has set forth the official and statutory requirements for Census activities. 

The institutional framework set up for implementing the RPHC4 consists of three main 

bodies: the National Census Commission (NCC), the Census Technical Committee (CTC) 

and the decentralized branches of the NCC at province and district levels. 

In order to ensure focused functioning during the whole period of Census execution, a 

Census Unit was created within the NISR, as an executing unit, and benefiting from other 
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financial, logistical and technical support services from the NISR. 

1.3 Census phases 

Following the preparatory phase of the Census, which consisted of the production of the 

project documents, schedule and Census budget, the following technical activities were 

undertaken: 

¶ Census mapping; 

¶ A Pilot Census; 

¶ Questionnaire and manual development; 

¶ Census publicity and sensitization campaign; 

¶ Recruitment and training of field staff; 

¶ Census enumeration; and 

¶ Post-enumeration activities. 

 

Further details on all Census phases can be found in Annex A of this report. 

The success of the RPHC4 is attributable largely to the rigorous pre-Census planning and 

robust Census enumeration monitoring undertaken by the NISR as well as the remarkable 

support received from the Government and people of Rwanda and the generous technical 

and financial assistance given by international development partners. 

 

 



3 

Chapter 2: Context and objectives of the analysis 

This section describes the general context of fertility in Rwanda based on a brief literature 

review and outlines the objectives of the analysis.  

2.1 Context  

Human reproduction is determined by both individual biological and behavioural 

characteristics, and wider socio-political, economic, cultural and spatial factors. For example, 

the probability of a woman having a birth strongly influenced by her age. Human fertility is 

also determined by national and sub-national or regional population and sustainable 

development policies and related reproductive health and family planning interventions. The 

immediate social and cultural context where a woman or a couple lives is also critically 

important in determining the level of fertility. The analysis of fertility is critically important to 

understand population growth and its impact on society and to forecast future population 

development of a country.  

2.1.1 Geographic context 

The Republic of Rwanda is situated in Eastern Africa with a surface area of 26,338 square 

kilometres and is bordered by Uganda to the North, Tanzania to the East, the Democratic 

Republic of the Congo to the West, and Burundi to the South. Landlocked, Rwanda lies 

1,200 kilometres from the Indian Ocean and 2,000 kilometres from the Atlantic Ocean. 

Rwanda forms part of the highlands of Eastern and Central Africa, with mountainous relief 

and an average elevation of 1,700 meters.  
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Figure 1:  Geographic location of Rwanda  

 

2.1.2 Socio-cultural context 

Rwandan society is profoundly affected by the civil war and genocide against the Tutsi in the 

early 1990s. Poverty and economic hardships increased the vulnerability of many families, 

particularly the internally displaced and returned refugees who left the country during the civil 

conflict, families of genocide against the Tutsi victims especially the widows and orphans 

and the perpetuators of genocide against the Tutsi related crimes.  

In the aftermath of the 1994 genocide against the Tutsi, the country introduced political, 

economic and social reforms and managed to restore social harmony and to rebuild its 

physical and social infrastructure. The Transitional Government of National Unity established 

after 1994 prioritised its efforts on improving the health and education especially of young 

women. The focus of recent government policies has been on enhancing family values and 

wellbeing, and overcoming the social vulnerabilities associated with polygamy, widowhood, 

orphaned and street children, disabled and old people (Office of the Prime Minister, Republic 

of Rwanda, 2005).  

As seen elsewhere in Africa, childbearing is universal and a social norm in Rwanda. A union, 

formal or consensual, without any children is often deemed precarious or socially 

unacceptable in many countries of Africa. 
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Ilinigumugabo (1989, p. 40) argues that: "Like any African woman, the Rwandan woman is 

supposed to be as productive as possible; she has to produce so many children and 

descendants." In other words, it is considered as a sin for not having children when a woman 

is fertile. This ideology is deeply embedded in the sociocultural life and religious beliefs of 

Rwandan society where children are regarded as the foundation of family life. 

Families in Rwanda are seen as ócore of life, cradle of the future and pillar of happinessô 

(Office of the Prime Minister, Republic of Rwanda, 2005, p.2).  

Fertility is also linked to religion and religious beliefs in Rwanda. According to the 2012 

Population and Housing Census data, the Rwandan population is predominantly Christian: 

43.7% Catholics, 37.7% Protestants, 11.8% Adventist and about 2% Muslims. These three 

Christians religions are generally pro-natalist and reinforce the beliefs that children are a gift 

from God. 

2.1.3 Economic and social context 

Agriculture is the backbone of Rwandaôs economy and the majority of households in 

Rwanda are engaged in farming, crop production or livestock activity. According to data from 

the 2010 EICV3 (national survey on the households living conditions), 72.5% of the active 

population works in the agricultural, fishing and forestry sector, with a higher representation 

of females (61.4%) than males (81.6%) (NISR, 2012a, p.32). The 2012 PHC Thematic report 

on Labour force participation shows that 76% of the employed population are employed in 

the primary sector.  

The households engaged in agriculture tend to have usually high fertility rates. The 

agricultural sector in Rwanda is not modernised as in economically developed countries 

which trigger the demand for surplus people. This is perhaps one of the reasons for 

sustained high fertility rates in rural Rwanda. Yet another reason is the widespread poverty 

in Rwanda which is strongly associated with high fertility. The 2010 EICV3 data show that 

about 44.9% of people live below the poverty line in 2010/11 which in comparison was 

56.7% in 2005 and 58.9% in 2000 (NISR, 2012b).  

The third economic characteristic that is linked with fertility behaviour is education. Formal 

education provides new knowledge and skills for human development. Women with 

generally secondary or higher educational level have a relatively low fertility, while women 

with no education have high fertility. Until recently the majority of women in Rwanda had little 

or no formal education. However, in recent years there has been substantial progress in 

school enrolment and education attainment rates. According to the 2012 PHC data, about 

25% of women aged 12 years and above have never attended school and only 16% has a 

secondary or higher level of education.   

2.1.4 Demographic context 

It took about 50 years between 1900 and 1950 for the Rwandan population to double its size 

from 1 million to nearly 2 million. The 2012 PHC measures Rwandan population at 

10,515,973 million (Figure 2). Population growth was very slow before 1950. Between 1978 

and 1991, Rwandan population was growing annually at a rate of 3% which then slowed 
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down to 1.2% between 1991 and 2002 before increasing again at an annual rate of 2.6% 

between 2002 and 2012. Population projections based on the current growth trends suggest 

that Rwandan population is likely to double within the next 25 years (MINECOFINb, 2005). 

Figure 2:  Evolution of the Rwandan population between 1952 and 2012  
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Sources: Population and Housing Censuses (1978, 1991, 2002, 2012), Demographic Survey (1952, 1970) and 
Socio Demographic Survey, 1996 

The population growth described above was mainly driven by high fertility. Even during the 

period 1991-2002 where the growth rate was slow fertility was high but the slowdown of the 

population growth was due to the 1994 genocide against the Tutsi against Tutsi which 

claimed the life of more than one million people.  

The total fertility rate before the genocide against the Tutsi was 6.2 children per woman 

which then decreased to 5.8 in 2000 (NISR, MOH and ICF International, 2012). Fertility rates 

increased again in 2005 to 6.1 children per woman and then declined substantially by about 

33% between 2005 and 2010; the decline between 2007/08 and 2010 was about 20%. The 

2010 Demographic and Health Survey (DHS) estimated the total fertility rate (TFR) in 

Rwanda at 4.6 children per woman (NISR, MOH and ICF International, 2012). 

The historical high fertility in Rwanda along with high mortality is clearly reflected in the age-

sex structure of the population in 2012 (Figure 3). The population pyramid is characterized 

by a broadened base narrowing quickly with age. About 41% of the population is below 15 

years and those in the working age between 15 and 64 years constitute to about 55.6% 

while those aged 65 years and above represents only 3.1% (PHC 2012).  

The population is predominantly female (51.8% of the resident population are women). 

Overall there were 3,027,236 women in the childbearing age (12-49 years) in 2012, 
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representing 28.7% of the total population and 55.5% of the female population. This high 

population share of the young people indicates that the future growth potential of the 

Rwandan population is very high. 

Figure 3:  5-Years age-group Pyramid of the Rwandan population in 2012 
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The vast majority of Rwandan population lives in rural areas (83.5%). Women in rural areas 

have generally higher fertility and they are less receptive to family planning campaigns and 

have relatively poor access to family planning and reproductive health services. 

2.1.5 Policy context 

In Rwanda, issues related to population and development has long been a central concern 

for political authorities. In order to improve the standard of living of the population, the 

Government has developed a number of population programmes and policies to ensure 

balanced population growth and distribution of available resources. Concrete actions to 

reduce the level of fertility were taken through different strategies. Four stages of policy 

interventions and response can be identified: 

a) Anti-natalist policy (1974ï1990):  

An explicit anti-natalist policy was implemented during the period 1974-1990 based on 

fertility reduction through promotion of use of modern contraception. In 1974, a Scientific 

Advisory Board for socio-demographic issues was established. Its mission was to study all 

issues related to population growth and to propose relevant solutions (ONAPO, 1991 pp. 38-

39). However, as the name suggests, the purpose of the Council was only consultative for a 

term of six years. Therefore, in order to promote a much more dynamic population policy to 
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serve as a framework for the proposed solutions, the Council proposed the creation of an 

autonomous institution in charge of studying constantly all population issues. 

This recommendation was quickly accepted by the President of the Republic who 

announced in his speech of January 8, 1979 the creation of the National Office of Population 

(ONAPO) replacing the Scientific Advisory Board as follows:  

ñ... what should concern all leaders and all our managers is the fact that Rwanda 

should be able to feed all Rwandans. Our planning services so ensure to restore 

and maintain a balance between consumers and what we are capable of 

producing. Thus, in demographic terms, I felt it necessary to strengthen the 

"Scientific Advisory Council for the socio-demographic problems" which now is an 

independent service under the Ministry of Social Affairs and the Cooperative 

Movement.ò (ONAPO, 1991, pp. 38-39). 

Thus the National Office of Population (ONAPO) was created in 1981. The objectives 

assigned to this office were, among others: 

¶ Analyse all the dimensions related to population growth and its impact on the socio-

economic development; 

¶ Propose solutions that achieve a balance between increasing population and 

production; 

¶ Study the process of integration of family planning services in public health and 

propose to health officials the best way of this integration; 

¶ Manage  the family planning services; 

¶ Participate in the development of school curricula at all levels in terms of population 

(ONAPO 1985 quoted by Ilinigumugabo, 1989). 

In the same line, the first program of family planning was launched in 1982. Its activities 

included staff training, improving access to services, and increasing awareness about family 

planning through Health workers (ñAbakangurambaò).  

Eight years later, the first national population policy was adopted. It was designed to slow 

down population growth mainly by reducing fertility through family planning. The main 

demographic objectives of the said population policy were, among others, to reduce 

population growth from 3.6% in 1990 to 2.0% in 2000, by increasing the use of moderns 

Family Planning methods from 12% in 1990 to 45.7% in 2000, which would decrease the 

number of children per woman from 8.5 in 1990 to 4.0 in 2000.  

b) Civil unrest (1990ï1994) 

This 1990-1994 period corresponds to the civil unrest years which impeded the 

implementation of population policies adopted earlier. The population policy adopted in 

1990 was not implemented nor extended as originally planned due to political upheaval 

following the 1990 war and 1994 genocide against the Tutsi.  

c) Genocide against the Tutsi aftermath and recovery (1994ï2003) 
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The genocide against the Tutsi aftermath and recovery (reconstruction period) was 

characterized by a baby boom. Rwandans, who were traditionally pro-natalist, sought to 

compensate for loss of human lives occurred during the 1994 genocide against the Tutsi 

where an estimated one million people or more died. Therefore after the 1994 genocide 

against the Tutsi, population issues had taken a new dimension, both in terms of the quality 

of life and reducing population growth.  

d) Population and sustainable development (2003ï to present) 

The post 2003 years witnessed the introduction of various population and sustainable 

development policies and programmes to address diverse population issues including fertility 

reduction through improved access to reproductive health services, with the objective of 

transforming Rwanda to a Middle Income Country (MIC) by 2020.Virtually all sectors were 

targeted: education for all, universal access to health care, women empowerment and 

gender equity promotion, to quote a few.  

In 2003 a new population policy was adopted in a different international context. Indeed, at 

the Cairo 1994 International Conference on Population and Development (ICPD), 

participating countries, including Rwanda, have passed resolutions recommending focusing 

on quality of life and not on the quantitative aspects of population control, as well as placing 

concerted attention to safeguarding the reproductive health of men and women. The 

Rwandan population policy was formulated based on this vision. In addition to reducing the 

rate of population growth, the policy also aimed at achieving sustainable economic growth, 

food security, health, education, human resources development and management, 

environmental management and good governance (ONAPO, 2003a). However the ONAPO 

in charge of coordinating the National Population Policy was dissolved and the various 

population issues were ñdistributedò to different ministries.   

In addition, a National Policy for Reproductive Health was adopted in Rwanda in July 2003, 

with the primary objective of improving the overall health of the population, with a focus on 

reducing maternal and infant mortality.  

Other policies and programs directly impacting fertility were also adopted during this period. 

The country adopted a National Education Policy and a Girls Education Program to promote, 

among others, mass education enrolment of girls and to reduce female school drop-out. This 

coincided with the implementation of a dynamic gender equity policy focused on promoting 

womenôs empowerment, strengthening strategies to improve inter-spousal communication 

and encouraging wider participation of men in reproductive health and family planning. 

In the same line, the EDPRS-I (2008-2012) has included among its priorities the 

improvement of health and slow down the population growth.  In that order The EDPRS-I 

targeted a TFR of 4.5 by 2012-2013 and a modern contraceptive prevalence rate of 70% 

among females aged 15-49.     

2.2 Justification and relevance of fertility analysis based on census data 

Fertility analysis is of central importance in demographic studies. Fertility is one of the vital 

components of population growth, especially in Africa where most of the population is young. 
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Fertility analysis constitutes an indispensable basis for determining a countryôs future 

population growth and evaluating the effectiveness of family planning programmes. Data on 

fertility is important in many other fields such as sociology, economics, and also for 

formulation of population policy in general, and evaluation of family planning programs and 

child spacing practices. 

Depending on data availability, fertility can be measured directly from vital registration 

systems, birth history data from demographic and health surveys and population censuses. 

Census is unique source to analyse fertility at different geographic levels and across 

different socioeconomic strata in countries such as Rwanda where the civil registration 

system coverage is not yet universal. Survey data such as the DHSs, though collecting more 

reliable data than censuses are limited by their sample size that does not allow 

disaggregation at a low level.     

2.3 Objectives of the analysis 

The overall objective of the analysis is to estimate the current levels and trends of fertility 

and to analyse its geographical and socio-economic variations.  

The specific objectives are as follow:  

 Estimate the levels, trends and differentials of natality; 

 Estimate the levels, trends, age structure and differentials of fertility; 

 Estimate the levels and trends in infertility;  

 Estimate the levels and trends of high risk reproductive behaviour and unsafe 

motherhood captured through adolescent and late fertility ; and 

 Analyze the relationships between fertility and nuptiality. 

 Draw policy and program implications of the findings. 
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Chapter 3: Methodology  

This section will discuss the definitions of the main concepts and key indicators, present the 

methodology used to collect the fertility data, evaluate the quality of the fertility data and 

where appropriate propose alternative indirect estimation methods.   

3.1 Definition of the main Concepts and key indicators  

The term fertility refers to the number of births a woman could have whereas fecundity is the 

biological ability of women to reproduce. Infertility is the biological inability of women to 

conceive. The key indicators of period and cohort fertility and their measurement are 

discussed below. 

Fertility: The reproductive performance of an individual, a couple, a group, or a population. 

When a distinction is made by birth order, the terms first-birth fertility, second-birth fertility, 

etc. are used. 

Natality: The Natality expresses the frequency of births in a population. 

Fecundity:The biological capacity, of a woman, a man or a couple, to produce a live birth.    

Fecundity varies widely from one individual and from one couple to another. 

Infertility: The biological inability of a man, a woman or a couple to conceive. 

Infecundity: The biological inability of a man, a woman or a couple to produce a live birth. 

Its synonym is sterility. 

Crude Birth Rate (CBR): Crude Birth Rate (CBR) is the most basic form of fertility measure. 

It is defined as the total number of births during a calendar year divided by the 

corresponding mid-year population. CBR is usually expressed per 1000 population. The 

indicator is crude because it relates births to both men and women, heavily confounded with 

the age distribution of the population. However, the indicator is widely used to indicate the 

overall effect of fertility and that it could be estimated easily with minimum data 

requirements. The number of births is corrected for possible underreporting.  It has been 

estimated through multiplying corrected ASFR by the number of woman classified by age 

and 6 months before the census.  
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Age-Specific Fertility Rate (ASFR):  

Age Specific Fertility Rate (ASFR) is the number of births in a year to women in a specific 

age group divided by the mid-year population of women in that specific age group.  

 

 
 

where n is the width of the age interval. 

General Fertility Rate (GFR): General Fertility Rate (GFR) is similar to the CBR except that 

the GFR measures the number of births in a given year divided by the corresponding mid-

year population of women in the childbearing years (15-49).  

 

 
 

Mean Age at Childbearing: The Mean Age of Childbearing is another fertility measure that 

determines the average age at which women experienced childbearing. It is a summary of 

the timing of fertility within a population or a group of women. 

 

Total Fertility Rate (TFR): Total Fertility Rate (TFR) is the average number of children a 

hypothetical cohort of women would have at the end of their reproductive period during their 

lifetime if they were subject to experiencing the ASFRs of a given period. It is calculated by 

summing the ASFRs and multiplying the sum by the width of the age interval.  

 

 
 

Parity: The number of children born alive to a woman. 

Reproduction rate: The indicator that measures in which conditions generations are 

replaced.  

If calculated not taking into account womenôs mortality it is called Gross Reproduction Rate 

(GRR). The GRR is exactly like TFR, except that it counts only daughters and literally 

measures ñreproductionòï a woman reproducing herself in the next generation by having a 

daughter. The GRR is estimated by multiplying the TFR by the percentage of female at birth. 

The GRR, like TFR, assumes that the hypothetical cohort of women pass from birth through 

their reproductive life without experiencing mortality. This assumption is satisfactory when 

one wants to compare levels of fertility and/or gross reproduction across populations and 

over time. But, for a more realistic assessment of the reproductive potential of a population, 

taking into account mortality, one needs to calculate the Net Reproduction Rate (NRR). 

The NRR is obtained by multiplying the ASFR by the Survivorship rate of corresponding age-
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group from the women life table and summing up all this values. When NRR equals 1, then 

each generation of women is exactly reproducing itself. When it is larger than 1, the next 

generation will have more women. When it is smaller than 1, the next generation will have 

less women. 

 

 
 

 

 

 
 

 

Parity progression Ratios (PPR):  

Parity is the number of children born alive to a woman. Zero parity women are those with no 

live births and single parity refers to those women who have one child and so on. Parity 

Progression Ratio (PPR) is the probability of having another child given that the mother has 

reached certain parity. PPRs are usually represented as a0, a1, a2 and so on. The term a0 

is a measure of infertility. Women progressing to higher parities usually have high fertility 

rates. 

3.2 Data collection method and information collected  

For more than 30 years, Rwanda has collected socio-demographic data to evaluate fertility 

levels and other general characteristics of its population. These efforts include the following 

censuses and surveys: the 1978 Rwanda General Population and Housing Census, the 

1983 National Fertility Survey, the 1991 Rwanda General Population and Housing Census, 

the 1992 Rwanda Demographic and Health Survey, the 1996 Socio-demographic Survey, 

the 2000 Rwanda Demographic and Health Survey, the 2002 Rwanda General Population 

and Housing Census, the 2005 Rwanda Demographic and Health Survey, the 2007-08 

Rwanda Interim Demographic and Health Survey (RIDHS), the 2010 Rwanda Demographic 

and Health Survey and the most recent data from the 2012 General Population and Housing 

Census which are analysed in this thematic report.  

In the absence of data from civil registration system for the estimation of fertility measures, 

the alternative approach has always been to analyse the data collected from censuses and 

sample surveys. The 2012 Rwandan fourth PHC provides an opportunity to analyse relevant 

data on births from which the most indicators on fertility can be obtained. 

Fertility data collected in censuses seeks information both about recent births (live births 

occurred in households during the 12 months preceding the census), and about lifetime 

fertility (live children ever-born during womenôs reproductive life).  

Four related questions about births to all current resident females aged 12 years and above 

have been asked to the head of household or another member of the household if he/she 

was not available).These include: 
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- How many live births {Name} has ever had?  

- Among those children, how many are still alive?  

- How many live births {Name} had during the last 12 months {15/08/2011- 

15/08/2012}?  

- Among those children how many are still alive?  

Questions on live births in the last 12 months allow to measure fertility at the census date. 

Information on all live births (ever born children) is used to determine the past fertility of 

women of childbearing ages. 

These two methods of collection of data on fertility and natality suffer from errors that affect 

the quality of data collected which are discussed in the next sub-section.  

3.3 Data quality evaluation 

In the 1960s, William Brass and colleagues observed that each of the recent birth and 

lifetime fertility data collected by the census were subject to systematic underreporting. For 

recent births in the year preceding the census, both under and over-enumeration is likely 

due to misunderstanding of the reference period used and shifting recent births into the 

reference period (Moultrie et al. 2013). On the other hand, data on lifetime fertility are also 

subject to reporting errors with increasing age of the mother. There is a tendency among 

mothers not to report information on children who have died or those older children who 

have left home for a long period. 

This section will examine the potential bias associated with data on recent births and 

children ever-born from the 2012 PHC and will further assess the severity of the bias they 

introduce in the data. In doing so, the analysis will specifically focus on the completeness of 

birth reporting and its variations by motherôs age and sex of children, the plausibility and 

consistency of reported parities including the percentage of women with unknown parity. 

Where possible, appropriate corrections will be made. 

3.3.1 Completeness of the reporting of births in the 12 months preceding the census 

The completeness of the reporting of births in the 12 months preceding the census will be 

assessed through different steps. First, the number of births reported is compared to the 

number of children aged 0 at the time of the census. It  is expected that for the whole 

country, the number of births in the 12 months preceding the census would be greater or 

equal to the number of children aged 0, assuming there is no loss of information due to 

international migration of children aged 0. Second, the Age-specific Fertility Rates (ASFRs) 

are graphically plotted to check if they follow the expected pattern for countries with high 

fertility as is the case of Rwanda. Third, the Total Fertility Rates (TFRs) are estimated which 

will be compared against those from the DHS for consistency and plausibility.  

Overall, 299,320 births were reported by 2,424,898 households whereas the number of 

children aged 0 in the household enumeration was 307,764. This clearly suggests 

inconsistency and underreporting of births in the year preceding the census. The 

underreporting does not vary significantly across the age-groups except for the 12-14 age 
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group. The curve of the ASFRs below follows the expected pattern, the same as the 2010 

DHS, between age 15 and age 49 (Figure 4). Regarding the age-group 12-14, only 625 

births were reported corresponding to a total of 377,942 women in that age group, 

suggesting either severe underreporting of births or very low fertility level in that age group.  

Figure 4:  Age-specific Fertility Rates (ASFRs) from the 2010 DHS and the 2012 PHC  
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The final step in the evaluation of the completeness of the reporting of the births in the last 

12 months is to compare the TFR calculated from the PHC data with the 2010 DHS, the 

most recent one in Rwanda. The DHSs are a good source of reference in measuring fertility. 

To allow comparison between the two sources, we have excluded the age-group 12-14 and 

considered only the age-group 15-49. The estimated TFR based on the 2012 census data is 

3.8 children per woman which is significantly lower than the 2010 DHS estimate of 4.6. 

Though there is evidence of declining fertility in Rwanda, a 20% drop of the TFR in a 3-year 

period is unlikely. This confirms that there is underreporting of births in the 12 months 

preceding the census.  



16 

3.3.2 Completeness of the reporting of births in the 12 months preceding the census 

by sex  

The sex ratio at birth at the national level does not vary over time in a normal population.  

The sex ratio based on the births in the 12 months preceding the PHC from women aged 15-

49 is 100.2 males per 100 females. This is slightly smaller than the DHS estimate of 103.5. 

This indicates possible underreporting of male births as compared to female births in the last 

12 months preceding the PHC, assuming that the DHS estimation is accurate. 

The relative underreporting of male births will affect the sex differentials analysis of fertility 

and the Gross Reproduction Rate (GRR) and the Net Reproduction Rate (NRR). 

3.3.3 Completeness of the reporting of children ever born (the Brass and Rachad test) 

An analytical way to evaluate the completeness of the reporting of children ever born is to 

calculate the modified General Fertility Rate (GFR) by Coale and Demeny (GFR1) and the 

modified GFR by Brass and Rachad (GFR2) and to compare these with the mean parity at 

45-49 years (P7).  

If Min(GFR1, GRF2)>P7, then there is underreporting of live births (Brass et Rachad, 1979; 

ONU, 1967). 

GFR1 (Coale et Demeny)  =(P3)2/P2 

GFR2 (Brass et Rachad)  =(P2)*(P4/P3)4 

P2 : Mean Parity at 20-24 years  

P3 : Mean parity at 25-29 years  

P4 : Mean parity at 30-34 years  

For the 2012 PHC, GFR1=4.7, GFR2=6.2 and P7=5.6. Therefore Min(GFR1, GFR2)=4.7 is 

not greater than P7 (5.6).  

Based on the Brass and Rachad test, we can conclude that there is no evidence of 

underreporting of children ever-born in the 2012 PHC.  

3.3.4 Completeness of the reporting of children ever born by womenôs age-group 

If the quality of the lifetime fertility reporting varies significantly according to the womenôs 

age, this will appear in the curve of the number of children ever born per woman (mean 

parity) by womenôs Age-group. It is expected that the mean parity increases with womenôs 

age-group. A moderate increase is expected at the early and late stages of reproductive life 

and faster in between. 



17 

The curve of the mean parity by womenôs age-group follows more or less the expected 

pattern except that the increase is sustained up to age 55 years and above due to the late 

childbearing practice in Rwanda (Figure 5). Therefore, there is no evidence to suggest that 

births are more underreported for one age-group compared to the other.  

Figure 5:  Womenôs mean parity by Age-group  
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3.3.5 Completeness of the reporting of children ever born by sex 

If there is no sex selectivity in the reporting of children ever born, the sex ratio at birth should 

be closed to what is expected for Rwanda. In this case the sex ratio from the 2010 DHS is 

considered as a reference though the DHS does not capture births of all women but only 

women aged 15-49 years. However there is no reason to believe that the sex ratio at birth 

should vary significantly by age of women.  

The sex ratios based on the reported children ever born for women aged 15-49 is 101.1 

which is less than 103.5 estimated by the 2010 DHS. This gives an indication that male 

children ever born are underreported by the 2012 PHC compared to their female 

counterparts.  
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3.3.6 Implausible parities relative to womenôs age 

The parity reported for some women exceeds the number of children a woman can normally 

have given her age. This is known as implausible parity. In evaluating the quality of data on 

lifetime fertility, the implausible parities were assessed relative to motherôs age. Especially at 

young ages, a small number of women reported excess children ever-born. This should be 

corrected to avoid bias in the estimation of average children ever-born.  

The shaded cells in Table 1 show implausible parities by womenôs age. Implausible parities 

were identified using two references. The first reference is the maximum observed parities 

by womenôs age provided by Rwandan DHSs. The second reference is the rule of thumb 

consisting of truncating the maximum number of live births that a woman could have. For 

instance, one birth every 18 months from age 12 onwards, a maximum of 5 children by exact 

age 20 and 8 by exact age 25 and so on (Moultrie et al., 2013, p. 35). 
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Table 1:  Distribution of the women aged 12 years and above by parity and age-group 

Number of 

children ever- 

born  

Womenôs Age-group (years 

12-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50+ 

0 346607 498537 261690 82933 26868 10010 5478 2920 4592 

1 397 11798 40999 24037 9838 4017 2365 1239 1273 

2 73 562 7471 11303 7044 3272 1899 1118 1090 

3 22 65 829 3425 4111 2545 1576 894 1027 

4 11 18 105 812 2052 1728 1220 692 908 

5 18 26 28 133 728 986 806 574 783 

6 12 30 13 36 250 521 509 390 672 

7 5 14 14 11 69 235 300 253 633 

8 4 10 6 7 20 105 169 167 580 

9 1 6 8 5 8 26 81 91 453 

10 12 28 44 18 9 16 37 41 349 

11 1 8 3 6 5 1 17 25 181 

12 1 1 3 7 5 2 8 13 125 

13 1 2 0 5 5 2 4 6 48 

14 1 0 1 0 5 3 3 3 20 

15 0 0 0 0 0 0 2 0 19 

16 1 6 3 2 1 0 3 2 13 

17 0 4 6 7 3 1 2 2 8 

18 0 1 14 23 12 11 3 1 18 

19 0 6 25 24 24 16 10 6 26 

20 1 21 54 50 43 30 18 19 49 

21 1 0 33 64 60 39 32 17 53 

22 0 2 5 32 57 41 23 26 59 

23 0 2 0 10 28 23 25 19 65 

24 0 2 1 1 12 9 18 16 53 

25 0 1 0 0 5 10 5 9 44 

26 0 0 0 0 1 3 5 3 17 

27 0 0 1 0 1 0 2 0 9 

28 0 0 1 0 0 1 1 1 6 

29 0 0 1 0 0 1 1 0 1 

30 0 1 1 2 1 1 0 2 8 

31 0 0 0 1 0 1 2 1 0 

32 0 0 2 2 3 0 0 0 0 

33 0 0 0 0 0 1 0 0 0 

40 0 0 0 0 0 1 1 0 2 

Number of 

women who 

declared their 

parity 

347,169 511,151 311,361 122,956 51,268 23,658 14,625 8,550 13,184 

Number of 

women with 

implausible 

parity 

92 171 226 259 271 192 151 124 431 

% of women 

with 

implausible 

parity 

0.03 0.03 0.07 0.21 0.53 0.81 1.03 1.45 3.27 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 
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3.3.7 Evaluation of the percentage of women with not stated parity 

It is expected that the percentage of women with unknown parity does not vary according to 

the women age-group. However, Table 2 shows that this percentage is 3 to 5 times higher in 

the youngest age-group (12-24) than among women aged 25 years and above. This is a 

classical error in fertility data collected by the censuses. Actually the interviewers tend to not 

fill the questionnaire for the fertility variables for young childless women. If not corrected, this 

will bias the estimated mean children ever born. 

Table 2:  Percentage of women with no child and women who did not declared their parity by 
Age-group 

Women's Age-group (Years) 

 

% of childless women % of women who did not declared 

their parity 

12-14 92.2 7.3 

15-19 90.9 5.0 

20-24 57.8 3.2 

25-29 22.9 2.1 

30-34 9.8 1.6 

35-39 5.8 1.3 

40-44 4.5 1.3 

45-49 3.6 1.3 

50+ 3.1 1.7 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

In conclusion, the evaluation of the quality of the fertility data has shown that the quality of 

lifetime fertility data is relatively better than the recent fertility data. More specifically, the 

evaluation has shown that the following errors affected the accuracy of the fertility data from 

the 4th Rwanda PHC:  

¶ Underreporting of births in the last 12 months preceding the census for all women age-

group; 

¶ Underreporting of male births as compared to female both for the recent and lifetime 

fertility; 

¶ Underestimation of the number of childless women especially among women aged 12-

24; 

¶ Fertility data unreliable for women aged 12-14.  

Some of the above-listed errors are not too serious; others have an important impact on 

fertility indicators if not corrected. Therefore, there is a need to adjust the data by applying 

indirect estimation of fertility data for key indicators. The adjustment and indirect methods 

are described in the following section.  
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3.4 Method of data adjustment and indirect method of estimation of 

fertility indicators  

As we have concluded in the section on the evaluation of data quality, fertility data collected 

during the 2012 census need to be adjusted and indirect methods will need to be applied for 

the estimation of some indicators.  

Demographers have developed a set of techniques that allow indirect estimation of key 

fertility indicators. These techniques are based on assumptions, have their advantages but 

suffer from some limitations. Generally, there are three indirect methods of estimating total 

fertility indicators: 

- Arriaga method 

- Brass P/F ratio method 

- Gompertz relational method  

 

These methods estimate fertility rates based on census data on the average number of 

children ever-born, by age of women and number of births to women during the 12-month 

period prior to the census. The three methods differ not only in the assumptions they make 

but also in the input data they require. For instance, the Brass P/F ratio method assumes 

constant fertility, while the Arriaga method estimates fertility using data on average number 

of children ever-born by 5-year age-groups of women for two censuses. The Gompertz 

relational method uses cumulative fertility rates to estimate total fertility rate. 

Among these three methods, the Arriaga method was found the most appropriate for 

determining the level of fertility in Rwanda based on the 2012 census. The Arriaga method 

used combines the 2012 data with the 2002 data to take into account the recent decline of 

fertility in Rwanda. The estimation procedure of the Arriaga method is described in Annex A. 

Moreover the Arriaga method gives estimates that are comparable with the DHSs indicators.  

Conversely the P/F method could not be applied since fertility in Rwanda has experienced 

dramatic decline in recent years, particularly since 2005. The alpha and beta parameters of 

Gompertz relational failed to converge indicating that this method is not suitable with the 

Rwandan 2012 PHC data. Before the application of the Arriaga method to compute the 

fertility indicators, the El-Badry correction procedure was applied to adjust for the high 

percentage of women with not stated parity. The El-Badry Correction method is described in 

detail in the annex A. 

3.4.1 Adjustment of the data 

We adjust the data respectively to: (i) correct the implausible parity; (ii) to correct the high 

percentage of women whose parity was not stated; and (iii) deal with the particularly 

inaccurate declaration of the fertility variables for women aged 12-14 years. 
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Correction of implausible parities 

Using the Rwandan DHSs findings and the rule of thumb described in section 3.3.6, a 

maximum plausible parity was assigned to each woman by age-group (Table 3). If the 

reported number of children ever-born exceeds the allowed maximum for a woman, her 

parity was recorded as missing. The correction did not distort the data much since we 

recorded the parity of only 1.1% of women aged 12 years and above as shown in the table 

below. 

Table 3:  Correction of the implausible parities 

²ƻƳŜƴΩǎ ŀƎŜ-group Maximum observed Maximum plausible Percentage women corrected 

12-14 21 2 0.03 

15-19 30 4 0.03 

20-24 32 6 0.07 

25-29 32 8 0.21 

30-34 32 10 0.53 

35-39 40 13 0.81 

40-44 40 15 1.03 

45-49 31 15 1.45 

50+ 40 15 3.27 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

Correction of the high percentage of women with unknown parity: The El Badry 

Method 

To correct the high percentage of women with parity not stated we use the El-Badry 

correction briefly described as follow: ñThe method apportions the number of women whose 

parity is recorded as ómissingô between those whose parity is regarded as being truly 

unknown, and those women who should have been recorded as childless but whose 

responses were left blank. It does this apportionment at an aggregate level and not on an 

individual basis.ò (Moultrie et al., 2013, p.35). 

Adjustment of fertility data for women aged 12-14 years  

We found in the evaluation section that the quality of fertility data for women aged 12-14 

years is poor. Instead of adjusting the data a decision was taken to exclude this age-group in 

the computation of indicators that may be seriously biased by the error in that data. Women 

aged 12-14 has been excluded in the computation of the TFR and other related fertility 

indicators such as, GRR, NRR, MAWC. On the other hand, excluding fertility information of 

12-14 age group had minor l impact on the estimation of fertility indicators. 

3.4.2 Indirect methods for estimation of fertility indicators 

The Arriaga method based on two datasets (ARFE-2) was used to estimate the ASFRs and 

TFR. The corrected ASFRs and TFR were used to estimate the MAWC and the number of 

expected births, GFR, CBR, SBR, GRR and NRR.  
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The ARFE-2 developed by Arriaga was based on the modification of the original Brass 

method (P/F method). The Brass P/F ratio method is based on the following assumptions: 

(1) fertility has been constant in the recent past; (2) the level of underreporting of births in the 

year prior to the census/survey does not vary by age; (3) data on children ever born for 

younger women (up to 35 years of age) are more completely reported than births in the 

previous year (Feeney, 1998; United Nations, 1983); and (4) age misreporting among 

women of childbearing ages is negligible. 

Unlike the P/F ratio method, the Arriaga (1983) method does not make the assumption of 

constancy of fertility in the period preceding a survey/census. Based on a simulation model, 

Arriaga (1994) showed that under conditions of declining fertility, the number of children 

ever-born by age of mother changes linearly for mothers under 35 years of age. This 

observation and the fact that parity reports for women under 35 years of age are usually of 

good quality, allowing linear interpolation of the data on children ever-born per woman by 

age of mother from two or more censuses/surveys to derive estimates of children ever-born 

for one year prior (or posterior) to the date of the census/survey (Arriaga, 1994). AREF-2 

method was chosen because it was more appropriate in the Rwandan context as compared 

with other methods because it takes into account the recent change in fertility observed in 

Rwanda. However, using the AREF-2 method has a limitation. It will not allow disaggregating 

the indicators for the variables captured differently in the two censuses and that could not be 

recorded. This is unfortunately the case for the area of residence in particular.   

For a complete description of the Arriaga method see Annex A. 

3.4.3 Method of analysis  

The analysis is essentially descriptive, consisting of computing all indicators at the national 

and provincial levels, disaggregated by background characteristics known to be associated 

with fertility behaviour: age, education, religious affiliation, economic activity status and 

disability status. 

The analysis also distinguishes groups of women with higher risk fertility behaviour from 

other women. A separate analysis is conducted for each of the high-risky fertility behaviour.  
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Chapter 4: Findings  

This section presents the main findings of the analysis in four different sections. First, it 

presents the levels of lifetime fertility, infertility and infecundity in the country. Second, the 

level, age patterns, trends, geographical variations and other differentials of current fertility 

are presented. The third section will present high-risk fertility behaviours and premarital 

fertility. The final section will address natality.  

4.1 Lifetime fertility  

For each resident woman aged 12 and above the 2012 PHC collected data on the total 

number of her children ever-born as well as the births occurred during the 12 months 

preceding the census. The number of children ever-born a woman has at the time of the 

census, also referred to as parity, captures the life time fertility of the woman. 

Four aspects of lifetime fertility are analysed in this section: its current level determined by 

the total number of children ever-born to women aged 12 years and above; past fertility level 

measured through parity reached by women at the at the end of their reproductive life; the 

process of family formation by analysing the Parity Progression Ratios; and infertility through 

the analysis of the percentage of childless women at the end of the reproductive span and 

probability of not having an additional child among women who already gave birth. 

4.1.1 Total number of children ever-born per woman (parity)  

Overall 3,626,238 women were aged 12 years and above at the time of the census. The 

information on the parity is available for 3,584,971 women (98.8%). The total number of 

children ever-born for these women varies from 0 to a maximum of 15 per woman (Figure 6). 

The number of women decreases as parity increases. About 40% of women have no 

children at the time of census, 10% have one child, 9% two children and less than 5% have 

6 or more children. A total of 3,584,971 women gave birth to 9,767,915 children, equivalent 

to a mean parity of 2.72 children per women. 
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Figure 6:  Distribution of the women aged 12 years and above by number of the number of 
their children ever-born (parity)   
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However, the interpretation of mean parity for all women aged 12 years and above is 

meaningless, since these include women of different ages who are at the start or end of their 

reproductive period. This limitation is overcome by computing the parity by womenôs age. 

Figure 7 presents the parity distribution by womenôs age group and residence area. 

Since the number of children per woman increases with motherôs age, the expected pattern 

of the mean parity curve is a slow increase at the early stage of the reproductive life, 

followed by a steady increase. By the end of the reproductive period, women no longer have 

additional children resulting in the curve no longer increasing. The results presented in 

Figure 7 confirm this pattern, although the mean parity shows an increase well beyond 50 

years which is indicative of late childbearing in Rwanda. The mean parity remains close to 

zero up to age 20. This confirms previous findings by the 2002 PHC and subsequent DHSs 

that childbearing starts relatively late in Rwanda as compared to other African countries.  

The results also suggest that the mean parity varies significantly by area of residence though 

the general pattern described above holds in both urban and rural areas. Women in urban 

area have on average less children ever-born than women in rural area at all ages beyond 

24, the gap increasing with age. The observed differences reflect the relatively lower fertility 

in urban area but also the fact that the female population is younger in in urban area with an 

average age of 29 years than in rural area with an average age of 33 years 
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Figure 7:  Womenôs mean parity by age-group and area of residence  
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The mean parity by womenôs age-group also varies by Province, as shown in Figure 8 

although the general pattern is similar to the national one. However three sub-patterns can 

be distinguished: (i) the Eastern, Western and Northern Provinces with the highest mean 

parities; (ii) Kigali City with the lowest mean parity; (iii) and the Southern Province with mean 

parities between the two extremes. 

Mean parity in Kigali City is different from those in other provinces from age 24 while parities 

in the Southern Province tend to be lower than those from other provinces but only after age 

40. 

The lower mean parity in Kigali reflects the influence of urbanisation on fertility but also the 

fact that its female population is younger as reflected in the mean age of 29 years in Kigali 

City as compared to 32 in the Eastern and Western Provinces and 34 years in the Southern 

Province. In contrast, the low mean parity in the Southern Province seems to reflect a true 

lower fertility rather than the effect of the age-structure. 
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Figure 8:  Womenôs mean parity by age-group and by province  
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4.1.2 Total number of children ever-born at the end of reproductive life  

The total number of children a woman has under the past conditions of fertility is usually 

measured by mean parity at 50 years of age (D50). This is based on the assumption that 

women no longer have children after age 49. However, in Rwanda, a reasonable number of 

women continue their childbearing beyond age 49, and hence a more relevant indicator 

would be the mean parity at age 55 (D55). We will use both indicators: D50 for comparison 

with previous censuses and D55 for a more accurate measure of the level of past fertility. The 

findings are reported in Table 4. 

The findings confirm that fertility was high in the past in Rwanda. Women aged 55 years and 

above have on average 6.8 children. It is relatively much higher in three provinces: West and 

North (7.1 children) and East (6.9 children) and lower in Kigali City (5.8 children) and more 

generally in urban areas (5.9 children). 

The mean parity among women aged 50 years and above is systematically lower than the 

one among women aged 55 years. This confirms that age 50 is not the termination age of 

childbearing in Rwanda since few women still give birth after age 50. 
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Table 4:  Mean parity of women aged 50 and above and women aged 55 and above by area of 
residence and province  

Area of residence and 
Province 

Number of women 
aged 50 years and 

above 

Mean parity at age 50 
and above (D50) 

Number of women 
aged 55 years and 

above 

Mean parity at age 55 
and above (D55) 

Rwanda  620,411 6.0 435,499 6.8 

Area of residence 
 

     

Urban  59,293 5.2 40,898 5.9 

Rural  561,118 6.1 394,601 6.9 

Province 
 

     

Kigali City  35,656 4.9 24,261 5.8 

South  180,602 5.5 127,274 6.4 

West  150,298 6.4 104,579 7.1 

North  112,081 6.3 81,147 7.1 

East  141,774 6.3 98,238 6.9 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

4.1.3 Family formation and rate of childbearing  

One interesting aspect of the study of fertility in a population is the rate at which families are 

growing and the likelihood for a woman with n children to proceed to a (n+1)th child. This is 

analysed using Parity Progression Ratios (PPR) which measures the proportion of women of 

a specific parity who progress to the next parity. For instance, the PPR an is the proportion of 

women who have n+1 children among women who already have n children. It is related to 

the quantity or quantum of fertility. PPRs are used to evaluate changes in fertility in terms of 

births spacing.  

PPR can be analysed through two different perspectives: a purely demographic one 

(described above) and a public health one to study infecundity among a population. This 

latter perspective is adopted in section 4.1.4 below. 

The PPR from 0 to 1 is not analysed since the estimate is influenced by potential period 

effects. Figure 9 presents the PPRs for parity higher than 0. The findings indicate that the 

probability of having an additional child is high and stable between 80% and 83% up to the 

fifth child just one child above the TFR of 4 children per woman. This means that the vast 

majority of women (more than 80%) build their family up to the TFR. The PPRs range 

between 70% and above 50% after the 8th child, suggesting that the majority of women who 

have already reached higher parities are likely to pursue their childbearing. 
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Figure 9: Parity Progression Ratio 
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4.1.4 Infertility and Sterility 

The sequence of PPRs along with the percentage of childless at age 55 years give an 

estimate of the level of different types of infertility and sterility in a population.  

The percentage of childless women at the end of the reproductive span (50-54 years or 55-

59 years) is an indirect measure of the prevalence of sterility in a population. This measure, 

however, overestimates the true prevalence of sterility because some of the childless 

women aged 50-54 or 55-59 years may have not had children for reasons not related to their 

physiological ability to become pregnant or to give birth. For example, women who are never 

married may have less exposure to the risk of pregnancy or those married may voluntarily 

decide not to have any children as well as those with physical or mental disability might be 

reluctant to give births. 

The proportion of women who already have n children and who will not have an additional 

child (1-an) is an indirect measure of secondary sterility. The reasons for secondary infertility 

may be biological, or may be a consequence of a previous obstetrical complication or a 

consequence of untreated sexually transmitted diseases, etc. However 1-an overestimates 

the true medical prevalence of secondary infertility because many other reasons might 

explain why a woman has not an additional child: fulfilment of fertility desire, insufficient 

exposure to the risk of pregnancy (divorced and separated women who are no longer 

sexually active) and so on.   

The results for both infertility Indices and percentage of childless women at ages 50-54 and 

55-59 years from the 2012 PHC are presented in Table 5 below. 
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The results presented in Table 5 show that about 3% of women in Rwanda are childless at 

the end of their reproductive span, giving an estimation of the prevalence of sterility among 

women, with the limitations discussed above. This value is similar to the estimate from the 

2002 PHC. This suggests that the prevalence of sterility among women in Rwanda has not 

changed over the past decade. 

Table 5:  Infertility indices and Percentage of Childless Women at age 50-54 and 55-59 by 
area of residence and province  

Infertility Indices      (1-
an) and Percentage of 
Childless Women 

Rwanda Area of Residence Province 

Urban Rural Kigali 
City 

South West North East 

PPR (an)         
1-a1 0.170 0.247 0.158 0.263 0.159 0.155 0.167 0.164 

1-a2 0.182 0.267 0.169 0.294 0.176 0.165 0.167 0.175 

1-a3 0.184 0.266 0.173 0.293 0.183 0.170 0.167 0.179 

1-a4 0.204 0.283 0.195 0.307 0.210 0.190 0.184 0.202 

1-a5 0.227 0.291 0.221 0.308 0.240 0.213 0.204 0.227 

1-a6 0.257 0.307 0.252 0.322 0.277 0.240 0.234 0.258 

1-a7 0.296 0.333 0.293 0.337 0.319 0.282 0.272 0.297 

1-a8 0.346 0.373 0.344 0.373 0.371 0.333 0.326 0.346 

1-a9 0.401 0.409 0.401 0.414 0.424 0.392 0.383 0.402 

1-a10 0.478 0.481 0.478 0.473 0.499 0.477 0.464 0.473 

1-a11 0.486 0.474 0.487 0.460 0.497 0.493 0.486 0.474 

1-a12 0.605 0.620 0.604 0.605 0.623 0.603 0.601 0.596 

1-a13 0.593 0.571 0.595 0.543 0.611 0.597 0.592 0.584 

1-a14 0.659 0.668 0.658 0.630 0.681 0.676 0.649 0.641 

1-a15 1 1 1 1 1 1 1 1 

% Childless Women 
        

At age 50-54 years 3.1 5.6 2.9 6.0 3.1 2.8 3.1 2.8 

At age 55-59 years 3.1 5.0 2.9 4.9 2.0 1.9 2.2 1.8 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

4.2 Current fertility: Levels, Pattern, Trends and Differentials  

Current fertility reflects recent childbearing experiences among women aged 15-49 years. 

This age-group is traditionally considered as the reproductive span though some women 

start childbearing before 15 and others still continue giving birth after 49 years. Fertility 

below 15 and above 49 is usually rare and not accurately reported as demonstrated in the 

data quality evaluation section. Moreover, for comparison over time and across countries, 

fertility indicators are computed for the age-group 15-49 years. The rest of the analysis will 

consider only women aged 15-49 years. 

In this section we will analyse: (i) the levels, pattern and trends of current fertility at the 

national level; (ii) the geographic variations; and (iii) selected differentials of current fertility. 








































































































