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Abstract: The 2030 Agenda for Sustainable Development launched in 2015 aims to eradicate 
poverty and hunger, improve health and well-being, quality education, achieve greater 
gender equality among other goals in order to achieve sustainable development by 2030.  
Regrettably, the modest progress recorded prior to and since 2015 towards realizing the 
Sustainable Development Goals (SDGs) is being eroded by the covid-19 pandemic since 2020. 
Moreover, the adverse economic impact of the pandemic is likely to undermine the supply of 
funds for timely collection of good quality data required to guide policies and development 
planning. Using the 2006 Nigeria Census and the 2018 Nigeria Health and Demographic Survey 
data, this paper provides reliable population estimates and projections for Nigeria for the 
period 2015-2035. The data are also disaggregated into special population groups to provide 
requisite denominators to support calculation of appropriate indicators for effective tracking 
of progress towards achievement of the SDGs.   

 
Keywords: Sustainable development, Data, Disaggregated, Special population groups, 
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Introduction   

Achievement of the 2030 Agenda for Sustainable Development launched in 2015 requires 

reduction in unemployment rate, gender inequality among other things, in other to eradicate 

poverty and hunger to achieve sustainable development by 2030.  

To realize this important agenda requires timely and disaggregated data to guide policies and 

planning. The modest progress recorded prior to and since 2015 towards realizing the 

Sustainable Development Goals (SDGs) is being eroded by the covid-19 pandemic since 2020; 

while the worsening economic impact of the pandemic undermines the capacity of nations to 

fund timely collection of good quality population data for development planning to support 

achievement of the SDGs. 

This paper therefore provides reliable population estimates and projections for Nigeria for 

the period 2015-2035. The data are also disaggregated into special population groups to 
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provide requisite denominators to support calculation of appropriate indicators for effective 

tracking of progress towards achievement of the SDGs.  

Background 

Population projection is an important tool that enables production of reliable data on the 

probable future size, structure and distribution of a population. The process draws from the 

knowledge of the past trends in the three components of population change, namely fertility, 

mortality and migration, and plausible assumptions about their future trends, using the most 

recent population census data as base (Keyfitz and Caswell 2005; United Nations 2018:6). 

Thus, population projections complement other sources of demographic data, such as 

population censuses in providing reliable disaggregated data required for effective planning 

and optimum allocation of scarce resources (Dunstan and Ball 2016).  

By their very nature, population projections are subject to uncertainties. The accuracy of 

projection results is improved by developing a stochastic forecasting model that attaches 

explicit statements of probability to population projections outputs (Alho 1990).   

Data and Methods 

The data used in this study were sourced from the 2006 Nigeria Population Census, and  the 

2018 Nigeria Demographic and Health Survey (NPC and ICF  2019) conducted by the 

National Population Commission. 

The age-sex distribution of the 2006 Nigeria population census was evaluated using Arriaga 

smoothing method (Arriaga et al. 1994).  The smoothed population was then moved from 

the census date (March 21 2006) to the middle of the launch-year 2005 (i.e., July 1, 2015). 

This provides a more convenient projection starting point. Results are however presented 

for the period 2015-2035. 

The base population used for projection in this paper is presented in Table 1. 
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Methods 

Projection Assumptions  

Fertility assumptions  

The level of fertility measured in terms of TFR remained constant at 5.7 children per woman 

from 2005 to 2008, but decreased marginally from 5.7 in 2008 to 5.5 in 2013 and further to 

5.3 in 2018 (NPC and ICF 2014 and 2019). This implies an annual decline in TFR of 0.04 child 

assuming a constant rate of decline between 2008 and 2018.  

Three variants of fertility assumptions were made (Low, Medium, and High).  

Given the rising trend of contraceptive prevalence rate (CPR) among currently married 

women from 14.6% in 2008 to 16.6% in 2018 and also the increase in school enrolment, 

especially among girls (NPC and ICF 2009, 2014; 2019), which is likely to delay entry into 

marriage for most of the girls attending school; the following fertility assumptions were made: 

(i) fertility would maintain a gradual but steady declining trend during the projection period. 

The TFR in present five-year period (lc,t+1) is modeled using equation(1)  

                                                 lc,t+1  = lc,t  - dc,t                                                                                                                             (1) 

 where  
                  lc,t  =  the TFR in previous five-year period in Nigeria  
                  dc,t = five-year decline in TFR in Nigeria  

Table 1: Adjusted Age-Specific Distribution of the Base-Year Population: Nigeria, mid-2005
Age Group Male Female
0-4 11,601,365 11,039,088
5−9 10,010,263 9,277,967
10−14 8,486,752 7,702,539
15−19 7,301,188 7,055,566
20−24 6,264,003 7,303,710
25−29 5,322,399 6,352,034
30−34 4,347,857 4,753,915
35−39 3,689,708 3,742,945
40−44 3,219,267 2,841,530
45−49 2,643,825 2,168,954
50−54 1,975,517 1,549,113
55−59 1,522,160 1,169,102
60−64 1,117,860 904,410
65−69 842,393 679,890
70−74 621,372 484,853
75−79 454,793 319,296
80+ 799,888 652,131
All Ages 70,220,610 67,997,043
Source:  Derived from the adjusted 2006 Nigeria Census data.
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Assuming the observed annual rate of decline of 0.04 child in TFR prevails until 2020, and 

thereafter the annual rate of decline increases slightly to 0.05 child for the rest of the 

projection period, then TFR would decline to 4.47 by 2035. This represents the medium 

variant TFR.  

Assuming further that the high and low variant levels of TFR are higher or lower by +0.5 or -

0.5 child respectively, than the medium variant at any given time, then the TFR trajectory 

would be as given in Panel A of Table 2. 

The age-specific fertility rates (ASFR) corresponding to the projected TFRs were obtained by 

interpolation using the average UN Model Age Distribution of fertility available in Spectrum 

Manual (UN 1977 cited in Spectrum Manual, p.57). The interpolation was done using the 

Waring Lagrange formula for two points which is given as: 

                                            Y =                                                                  (2) 

where,  
Y = interpolated Age-specific percentage share of the projected TFR, X.   

X = projected TFR, while  

Y1 and Y2 are the Age-specific percentage shares of the model TFRs (X1 and X2), respectively in 

the average UN Model Age Distribution of fertility that bracket the projected TFR, X. The 

interpolated age-specific percentage shares of fertility rates are then converted to age-

specific fertility rates. The projected age-specific fertility rates, corresponding to the assumed 

TFR for the three variants (High, Medium and Low) are also presented in Panel A of Table 2. 

Mortality assumptions 

Life expectancy at birth for males were estimated at 54.50 years in 2010 and 55.53 years in 

2015 from the 2018 NDHS data. The corresponding values for females were 58.30 years in 

2010 and 59.40 years in 2015. These figures implied an improvement rate of 1.03 years for 

males and 1.10 years for females, respectively, for the five-year period between 2010 and 

2015. These rates of improvement were adopted as the medium variant mortality assumption 

throughout the projection period for males and females respectively.  

Thus, using the 2015 life expectancy at birth a base, the rest of the medium variant life 

expectancies were projected using equation (3). 
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                            ec,t+1 =  ec,t + gc,t                                                                                                                                                                    
(3) 

where, 
 ec,t =   the life expectancy of the previous five-year period        

 gc,t    = five-year gain in life expectancy  

For the high and low mortality assumptions, respectively, for any given year after the base 

year, we assumed a moderate increment or decrement of 0.5 year of the medium variant 

life expectancy as appropriate. The projected life expectancies for the three mortality 

assumptions are shown in Panel B of Table 2. 

Migration assumptions  

Data on historical migration are scarce for Nigeria. In this work, we adopted and assumed 

that the data on net international migrants reported for Nigeria in UN (2015) would prevail 

during the projection period. The migrations assumptions are presented in Panel C of Table 

2.  
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Projection Method  
 
The cohort component method (CCM) of projection is adopted. It entails updating the 

population of each age- and sex specific group according to assumptions about fertility, 

mortality and migration. Each cohort survives forward to the next age group according to the 

assumed age-specific survival rates. The formula used in the projection model for age groups   

0-4, by sex is shown below: 

    = ( )* *(1+                                                                                    

(4) 
 

Table 2: Projection Assumptions
Panel A:  Fertility Assumptions about  TFR and Age-Specific Fertility Rates (ASFRs) for, 

High, Medium and Low Fertlity Scenerios, Nigeria:2005-2035
ASFR

15-19 20-24 25-29 30-34 35-39 40-44 45-49
High

2005 0.1183 0.2652 0.2785 0.2318 0.1560 0.0755 0.0148 5.70
2010 0.1389 0.2826 0.2906 0.2426 0.1664 0.0838 0.0191 6.12
2015 0.1206 0.2759 0.2900 0.2415 0.1622 0.0784 0.0154 5.92
2020 0.1185 0.2661 0.2795 0.2326 0.1565 0.0757 0.0149 5.72
2025 0.1158 0.2540 0.2665 0.2217 0.1494 0.0724 0.0142 5.47
2030 0.1129 0.2418 0.2535 0.2107 0.1423 0.0691 0.0136 5.22
2035 0.0876 0.2346 0.2503 0.2068 0.1375 0.0644 0.0128 4.97

Medium
2005 0.1183 0.2652 0.2785 0.2318 0.1560 0.0755 0.0148 5.70
2010 0.1175 0.2613 0.2743 0.2282 0.1537 0.0744 0.0146 5.62
2015 0.1153 0.2515 0.2639 0.2195 0.1480 0.0718 0.0141 5.42
2020 0.1129 0.2418 0.2535 0.2107 0.1423 0.0691 0.0136 5.22
2025 0.0876 0.2346 0.2503 0.2068 0.1375 0.0644 0.0128 4.97
2030 0.0863 0.2221 0.2361 0.1955 0.1303 0.0615 0.0122 4.72
2035 0.0848 0.2097 0.2221 0.1842 0.1231 0.0586 0.0116 4.47

Low
2005 0.1183 0.2652 0.2785 0.2318 0.1560 0.0755 0.0148 5.70
2010 0.1116 0.2370 0.2484 0.2064 0.1395 0.0678 0.0133 5.12
2015 0.0874 0.2321 0.2474 0.2046 0.1361 0.0638 0.0127 4.92
2020 0.0863 0.2221 0.2361 0.1955 0.1303 0.0615 0.0122 4.72
2025 0.0848 0.2097 0.2221 0.1842 0.1231 0.0586 0.0116 4.47
2030 0.0828 0.1974 0.2082 0.1731 0.1160 0.0556 0.0110 4.22
2035 0.0613 0.2201 0.2320 0.1678 0.0840 0.0261 0.0026 3.97

Year Male Female Male Female Male Female
2005 53.59 57.30 53.59 57.30 53.59 57.30
2010 55.09 58.84 54.59 58.37 54.09 57.87
2015 56.09 59.94 55.59 59.44 55.09 58.94
2020 57.09 61.01 56.59 60.51 56.09 60.01
2025 58.09 62.08 57.59 61.58 57.09 61.08
2030 59.09 63.15 58.59 62.65 58.09 62.15
2035 60.09 64.22 59.59 63.72 59.09 63.22
Panel C:  Net  Migration by Sex  and Year, Nigeria: 2005 -2035

Male Female
2005 -37167 -24778
2010 -36519 -24346
2015 -36517 -24345
2020 -36487 -24324
2025 -36530 -24353
2030 -36530 -24353
2035 -36530 -24353

Year TFR

Panel B:   Mortality Assumptions( Life Expectancy at Birth e0) by Sex and Year,    Nigeria: 2005 -
 Nigeria: 2005 -2035

High Variant Medium Variant Low  Variant

Source: 1. TFRs were generated from survey reports after evaluation of relevant extant policies.  
 2. The ASFRs are interpolated from the Average UN Model Age Distribution of Fertility available 
in Spectrum .p57.  3. Life Expectancy at Birth were generated from the 2018 NDHS data. 4. Net 
Migration data were obtained from UN World Population Prospect, 2015.
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    = ( )* *(1+                                                                                     

(5) 
 
Where   and  are the projected male and female populations, 0-4 years old in the 

five-year projection period. 

 is the total births in the five-year time interval, t+5. 

 and   are the ratio of males to total births and ratio of females to total births 

respectively (i.e. the masculinity ratio for male and female). 

 and  are the survival rates for males and females aged 0-4 in the five-year 

time interval. 

 and  are the net migration rates for males and females 0-4 years old in the 

five-year time interval. 
 

Projecting Population Aged 5-79 Years Old 

 5 =5  * 5  * (1 + 5 )                                                                                               (6) 

where, x = 0,5, 10,…       and       t = =0,5,10,… 

5  is the projected population of 5-year age interval x (by sex), in the projection year t+5; 

 5  is the population of 5-year age interval x (by sex), in year t; 

5  is the survival rate for persons in the 5-year age interval x (by sex) for the 5-year time 

interval t; 

5  is the net-migration rate for persons in the 5-year age interval x (by sex) for the 5-year 

 time interval t. 

Projecting Population Aged 80+ Years Old 

∞  = (5  +∞  )* 80  * (1 + ∞ )                                                                  

(7) 

where,  

∞  is the projected population in ages 80 and above (by sex) in the projection year t+5; 
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5  and ∞  are the total populations in ages 75-79 and 80 and above (by sex) in year t; 

80  is the survival rate for age group 80 plus surviving to 80 and above in the 5-year time 

interval t (by sex); 

∞  is the total net migration rate for persons in ages 80 and above (by sex) in the 5-year 

time interval t. 

 

Standard Error of the Mean of the Projected Populations 

Consider the three projection results (high, medium and low variants) for each projection 

year as a random sample of three variables x1, x2, and x3 drawn from a normal population 

with mean μ and standard deviation σ. Then the mean ( ) of the projected populations is 

given by: 

                                =                                                                             

(8) 

The standard error of the mean ( ) of the projected populations  =                        

(9)   

where n =3 and  S  =                                                

(10) 

and  the margin of error which is the statistic expressing the amount of random sampling 

error in the results is defined as  MOE  =  t*                                                                    

(11)  
where t* is the value for the t(n-1) density curve with area C between –t* and t*.     

The confidence interval for the population mean  will then be set as:        

                               t*                                                                                                                 

(12) 
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Thus, for t(2) and at 95 per cent confidence, t* =4.303, and the confidence interval will be 

given by :             (4.303) . 

By plotting the relative error (defined as the margin of error as a percentage of the projected 

mean value for each projection year), the accuracy of the projection results can be evaluated. 

Results 

The results presented here represent the mean of the outcomes of three projection variants 

for each projection year, and covering the period 2015-2035. The associated standard error 

(SE) of each projected demographic index is also provided.  

The results in Table 3 indicate that during the projection period Nigeria’s TFR would decline 

by 18.8 per cent , from 5.42 in 2015 to 4.40 (with a SE of 0.35) in 2035. Infant mortality rate 

is projected to decline from 75.9 to 59.9 infant deaths per thousand live births between 

2015 and 2035, which is equivalent to a 21 per cent reduction during the period.  

Life expectancy at birth for males and females respectively, are projected to improve during 

the projection period. Male life expectancy at birth would increase from 55.53 years from 

2015 to 59.5 years (SE = 0.28) by 2035, a 7.1 per cent improvement during the period. Life 

expectancy at birth for females would similarly increase 7.1 per cent during the same period 

from 59.40 years in 2015 to 63.63 years (SE =0.32) by 2035.  

The projected changes in fertility and mortality among others are likely to translate to a 

modest 14.1 per cent reduction in the annual population growth rate from 2.81 per cent to 

2.41 per cent during the twenty year period 2015-2035.  Notwithstanding the reduction in 

the annual growth rate, the net reproduction rate (NRR) of 1.83 estimated for 2035 implies 

that the population of Nigeria has potential to over-replace itself beyond 2035.   
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Consequently, Nigeria’s population is projected to increase by 66 per cent from 186 million in 

2015 to 309 million by 2035(Table 4). The population under age 15 as a percentage of the 

total would decrease from 43.9 per cent in 2015 to 39.7 per cent by 2035.  

With respect to young persons in ages 15-24, the corresponding percentage share would 

increase from 18.3 per cent in 2015 to 19.8 per cent by 2035. In absolute terms, the 

population of persons under age 15 would increase by 50 per cent, from 81.83 million in 2015 

to 122.71 million by 2035. Correspondingly, the population of young persons in ages 15-24 

would increase from 34.13 million in 2015 to about 61.4 million by 2035.  

The school-going age population (6-24 years) would likely increase by 66.8 per cent from 

77.31 million to 128.97 million between 2015 and 2035.  This would require enormous 

investment    in education to achieve the educational goal of the SDG Agenda. 

The working-age population (15-59 years) is likely to increase from 96.54 million to 168.94 

million, this would imply a 75.0 per cent increase between 2015 and 2035. These projected 

tremendous increases in Nigeria’s population would present enormous developmental 

opportunities and challenges.   
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Accuracy of the Projection Results 

The accuracy of projection results is fundamental to their reliability and usefulness. Therefore, 

the standard errors associated with the projected demographic indices are provided.  

Figure 1, provides an evaluation of the associated margin of error as a percentage of the 

projected population for each year.  It shows that relative error increases the further into the 

future projection goes. The associated error for each projection year is higher for females 

than for males. It ranged from 4.9 per cent in 2015 to 17.9 per cent in 2035 for the male 

population estimates, and from 5.1 per cent in 2015 to 19.1 per cent in 2035 for the female 

population estimates. 

Evidence indicates that short-range (less than 10 years) to middle-range (10-25 years) 

projection results are accurate enough for economic analysis, as well as planning for 

educational and medical facilities and services.  Long-range projections tend to be associated 

with large margin of error. Often, projections are revised to improve their accuracy as 

additional data for more recent periods and perhaps also more refined data for earlier years 

become available. 

 

 Figure 1: Margin of Error as a Percentage of the Projected Mean Population by Sex, Nigeria: 2015-2035
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DISCUSSION AND CONCLUSION   

The changing size and structure of Nigeria’s population, as well as the trends in the drivers of 

the population change have been analyzed.  Evidence suggests potential improvements in the 

dynamics of population change. The projected modest decline in fertility rate and 

improvements in mortality indicators (IMR and e0) during the projection period (2015 – 2035), 

reflected in reduction of the annual growth rate of the population. Consequently, by 2035 the 

doubling time of Nigeria’s population would likely increase to 28.8 years from 24.7 years as 

at 2015.  

Notwithstanding the observed decline in the annual growth rate, evidence (NRR=1.8) indicates 

that Nigeria’s population would still be over-replacing itself well beyond 2035. Consequently, 

the population would increase by 66 per cent, in just 20 years, between 2015) and 2035.  

Apart from the large and growing size of the population, the age structure reveals a rapidly 

increasing number of young persons (15-24) and the working-age population (15-64). This 

portends a serious challenge to Nigeria’s developmental efforts, more so with the rising 

unemployment rate, especially among the youth (15-24) reported by Nigeria National Bureau 

of Statistics (NBS 2020). High rate of youth unemployment breeds restiveness, violence, and 

criminality, which have continued to breach the peace and security of the country. The 

government of Nigeria can curb the rising youth unemployment and the associated negative 

consequences by deliberate investments in education, health, entrepreneurship development, 

establishment of effective skill acquisition centres, agriculture, and reviving weak industries 

(Onah and Okwuosa 2016).   Such investments would produce a healthy workforce that is 

skilled, with opportunities to productively engage in economic activities to drive economic 

growth and deliver the potential demographic dividend the youth bulge represents. 

The disaggregation of projected population into special population groups provides requisite 

denominators to support calculation of appropriate indicators for effective tracking of 

progress towards achievement of the SDGs. 

Of relevance also is the provision of the standard error associated with each demographic 

indices generated in this paper to guide users of the data. By quantifying the errors associated 

with the projection results; the usefulness of the projection outputs is enhanced. 
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