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Nearly 1 in 4 women of reproductive age are estimated to have an unmet need for family planning 
in Sub-Saharan Africa, the largest proportion of any region globally. Yet, trends in unmet need are 
less aligned with observed fertility trends, relative to other regions, indicating potential issues with 
the measurement of fertility preferences and family planning behaviors in Sub-Saharan Africa. This 
study seeks to address the complex reasons for a lack of close correspondence in the population 
measures by unpacking the compositional trends in the components of unmet need and population 
composition of women of reproductive age in 16 African countries. Using an extension of the 
Blinder-Oaxaca technique, we perform two decompositions using logit model estimates to study 
changes in women’s behavior (contraceptive non-use) and preferences (desire to avoid or postpone 
childbearing) over time. We find that changes in the population composition, particularly the 
growing number of young women aged 15-24, have a strong effect on the change in fertility 
preferences over time, driving the summary measure to a greater extent than changes in family 
planning behavior. These findings represent a critical first step in diagnosing possible measurement 
concerns and identifying anomalies in patterned behaviors and preferences warranting further study.  
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Introduction 
Between 20-25% of women of reproductive age in Sub-Saharan Africa are estimated to have an unmet need 
for family planning (Ahinkorah, Ameyaw, and Seidu 2020). According to Ahinkorah et al., the majority of 
these approximately 50 million women are between the ages of 15-24. Precisely identifying the universe of 
women with an unmet need has become increasingly important to demographers concerned with the growing 
population of women of reproductive age across the region. At the same time, trends in unmet need are less 
aligned with observed fertility trends in Sub-Saharan Africa, relative to other regions, indicating potential 
issues with the measurement of fertility preferences and family planning behaviors (Casterline and El‐Zeini 
2014). Casterline and El-Zeini attribute this variation to the fundamentally different nature of fertility decline 
in African countries and the measurement issues associated with unmet need, which warrant further study.   

This research seeks to address the complex reasons for a lack of close correspondence in the population 
measures by unpacking the compositional trends in the components of unmet need among women in Sub-
Saharan Africa. The measure places women aged 15-49 who are fecund and sexually active in the 
denominator to capture the population at risk of pregnancy. The numerator includes women who are not using 
a method of contraception and want to avoid or delay childbearing in the next two years (DHS Program n.d.).  
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𝑪𝒐𝒎𝒑𝒐𝒏𝒆𝒏𝒕	𝟏: 𝑭𝒂𝒎𝒊𝒍𝒚	𝑷𝒍𝒂𝒏𝒏𝒊𝒏𝒈	𝑩𝒆𝒉𝒂𝒗𝒊𝒐𝒓
𝑤𝑜𝑚𝑒𝑛	𝑤ℎ𝑜	𝑎𝑟𝑒	𝑛𝑜𝑡	𝑐𝑢𝑟𝑟𝑒𝑛𝑡𝑙𝑦	𝑢𝑠𝑖𝑛𝑔	𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑒𝑝𝑡𝑖𝑜𝑛GHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHJ		𝒂𝒏𝒅		

𝑪𝒐𝒎𝒑𝒐𝒏𝒆𝒏𝒕	𝟐: 𝑭𝒆𝒓𝒕𝒊𝒍𝒊𝒕𝒚	𝑷𝒓𝒆𝒇𝒆𝒓𝒆𝒏𝒄𝒆𝒔
𝑤𝑜𝑚𝑒𝑛	𝑤ℎ𝑜	𝑤𝑖𝑠ℎ	𝑡𝑜	𝑎𝑣𝑜𝑖𝑑/𝑑𝑒𝑙𝑎𝑦	𝑐ℎ𝑖𝑙𝑑𝑏𝑒𝑎𝑟𝑖𝑛𝑔	𝑖𝑛	𝑡ℎ𝑒	𝑛𝑒𝑥𝑡	2	𝑦𝑒𝑎𝑟𝑠	GHHHHHHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHHHHHHJ		 

 
𝑤𝑜𝑚𝑒𝑛	𝑜𝑓	𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑒	𝑎𝑔𝑒	(15 − 49)	𝑤ℎ𝑜	𝑎𝑟𝑒	𝑓𝑒𝑐𝑢𝑛𝑑	𝑎𝑛𝑑	𝑠𝑒𝑥𝑢𝑎𝑙𝑙𝑦	𝑎𝑐𝑡𝑖𝑣𝑒^_________________________`_________________________a

𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏	𝑪𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏: 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏	𝒂𝒕	𝑹𝒊𝒔𝒌
	

Despite its prominence in global family planning, researchers have questioned the extent to which a 
population-level measure like unmet need can accurately capture the complexity of individual women’s 
fertility preferences and family planning behavior across space and time (Bradley and Casterline 2014; 
Senderowicz 2020; Senderowicz and Maloney 2022). Varying trends in the components of unmet need may 
indicate, and be related to, cultural and social variation in women’s and families’ approaches to managing 
their family planning. If the numerator (behavior and preferences) and the denominator (the population at 
risk) are changing in different ways, then the summary measure may mask important social dynamics that 
are temporally and spatially specific. To help diagnose these measurement issues, we use an extension of the 
Blinder-Oaxaca technique (Blinder 1973; Oaxaca 1973) to conduct decomposition analyses of women’s 
family planning behavior and fertility preferences in 16 African countries. We hypothesize that challenges 
with defining the population at risk lead the measure to miss complex dynamics at play in the region. 
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Data and Research Methods 
This project uses data from the Demographic and Health Surveys (DHS) to decompose trends in the 
components of unmet need. The DHS generally samples based on a stratified two-stage cluster design. Using 
design-based inference, we apply survey weights using the survey package in R (Lumley and Lumley 2020), 
which accounts for the sampling design. This allows us to produce weighted estimates and standard errors 
for each country by outcome variable and time period. We also account for stratification by residence type 
and region in addition to nested nature of clusters within strata.  

Our study sample includes 255,943 women of reproductive age in 16 African countries: Benin, Chad, 
Ethiopia, Ghana, Guinea, Kenya, Malawi, Mali, Namibia, Niger, Rwanda, Senegal, Togo, Uganda, Zambia, 
and Zimbabwe. A women’s questionnaire was conducted in each country during the first period (1992-2000) 
and the second period (2012-2020) of observation. The first period (T1) represents the onset of fertility 
transition in many African countries while the second (T2) includes the most recently available DHS data. 
These countries also represent a range of fertility transition stages (Figure 1).  

 
Figure 1. Total fertility rate (TFR) by country and year 

Our analysis includes two outcome variables, which represent our components. The first component deals 
with family planning behavior, specifically contraceptive non-use. We construct a binary variable where 
`NONUSE` = 1 for women not contracepting with all other responses set to zero. The second component 
reflects fertility preferences. We set `AVOIDDELAY` = 1 for women who do not seek to have a child soon 
(i.e. within the next two years). Consistent with the revised definition of unmet need, the latter outcome 
(AVOIDDELAY) includes women who 1) want a child after two years, 2) want a child but are unsure of the 
timing, 3) are undecided, or 4) want no more children in the future (Bradley et al. 2012). Among those 
women, we classified 71.7% as non-users (NONUSE = 1) and 77.7% as having the desire to avoid or delay 
childbearing within the next two years (AVOIDDELAY =1). 

We first conduct a descriptive analysis to assess changes in our outcome variables over time as well as the 
five covariates included in our models: age, educational attainment, employment status, parity, and residential 
location. Next, we use an extension of the Blinder-Oaxaca technique (Fairlie 1999, 2005) to perform two 
separate decompositions using logit model estimates. We apply the non-linear decomposition technique to 
each component to study changes between our two time periods. Fairlie (2005) defines the decomposition 
for nonlinear equations 𝑌 = 𝐹(𝑋e𝛽) as: 
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The regression equation represents the difference in the average outcomes between periods. The endowments 
term refers to the contribution of differences in explanatory variables (covariates) across periods. The 
coefficients term is the part of the outcome difference between groups attributable to variations in the 
coefficients (effects) of the explanatory variables. We use the expit function 𝐹(𝑋e𝛽) to transform the log-
odds of these decompositions to a probability with values ranging from 0 to 1 (Fairlie 2005).  

Preliminary Findings 
To understand changes in the composition of our sample population, we first present descriptive statistics of 
the covariates included in our models at T1 and T2 (Table 1). The average age of our sample decreased by 
1.1 years from 28.1 in T1 to 27.0 in T2. This change appears to be largely driven by an increase in the 
proportion of the youngest group (15-24). We attribute the changes in parity over time to the large population 
of younger women in our sample. We also observe a larger percentage of women completing secondary 
education by T2. At the same time, we see a decrease in the percentage of currently employed women over 
time despite an increase in women living in urban areas, where there may be more access to job opportunities.  

 
T1 T2 Δ 

Age Group    
15-24 0.414 (0.002) 0.467 (0.002) +5.28% 
25-34 0.316 (0.002) 0.297 (0.001) -1.82% 
35-49 0.270 (0.002) 0.235 (0.001) -3.46% 

Education    
None 0.384 (0.003) 0.285 (0.002) -9.81% 
Primary 0.381 (0.002) 0.326 (0.002) -5.49% 
Secondary+ 0.236 (0.003) 0.389 (0.002) +15.30% 

Employment    
Currently working 0.597 (0.003) 0.537 (0.002) -6.02% 

Parity    
0 children 0.296 (0.002) 0.385 (0.002) +8.91% 
1-2 children 0.301 (0.002) 0.264 (0.001) -3.63% 
3-4 children 0.202 (0.002) 0.190 (0.001) -1.25% 
5+ children 0.201 (0.002) 0.161 (0.001) -4.03% 

Residence    
Urban Residence 0.320 (0.003) 0.416 (0.003) +9.55% 

Table 1. Weighted mean differences in covariates between time periods 
 
Next, we examine changes in our outcome variables between time periods (𝑌(ef,𝑌(eg). Figure 2 presents the 
weighted mean differences in contraceptive non-use on the left by country and period. We find a statistically 
significant decrease in the percentage of non-users from T1 to T2 in nearly half of the countries studied, with 
the largest changes observed in Ethiopia, Malawi, Namibia, Uganda, and Zambia. Four countries – Benin, 
Rwanda, Togo, and Zimbabwe – saw a significant increase in non-use between T1 and T2. Chad was the only 
country to see no change over time. We then explore differences in fertility preference over time. 

Component 1. Family Planning Behavior Component 2. Fertility Preferences 

  
Figure 2. Weighted mean differences in outcome variables (i.e., components) between time periods by country 



 4 

The right side of Figure 2 shows the weighted mean differences in the desire to avoid or delay childbearing 
by country and period. Unlike contraceptive non-use, we observed increases in all countries studied between 
T1 and T2. These changes were statistically significant in each setting except for Mali. Changes in Chad, 
Senegal, and Zambia were among the largest observed. By T2, nine of the sixteen countries studied had 80% 
or more of women of reproductive age expressing a desire to avoid or postpone childbearing compared to 
just one country (Kenya) in T1. The highest percentage of women with this fertility preference was found in 
Rwanda, while the lowest were in Niger. Overall, these results suggest that family planning behaviors are 
much more heterogeneous than fertility preferences. We further investigate the drivers of changes in the two 
outcome variables in the decomposition analysis. 

Component 1. Family Planning Behavior Component 2. Fertility Preferences 

  
Figure 3. Decomposition results by component and country 

The results from our decomposition analysis illustrate the differences in outcome variables attributable to 
changes in the endowments and coefficients. Figure 3 presents our first set of results for family planning 
behavior on the left and our second set of results for fertility preferences on the right. In three counties – 
Benin, Ghana, and Togo – we find large, positive effect sizes from endowments terms and smaller negative 
coefficient effects. In these three settings, contraceptive non-use was greater at T2 than at T1. These findings 
suggest that changes in the population composition of women appear to be driving changes in non-use more 
than changes in the effect of the covariates on the outcome variable. This differs from Kenya, Rwanda, and 
Zimbabwe, where the coefficient effect sizes were greater than the endowment terms effect sizes. It is worth 
noting, however, that changes in these three settings were not statistically significant. The remaining 
countries all saw a decrease in the percentage of non-users between time periods largely driven by changes 
in the endowments terms based on the effect sizes.  

Unlike the behavior outcome, the patterns observed for fertility preference were much more consistent. The 
effect sizes of the endowment terms for the second component were greater and positive for every country 
included in our study. In half of the countries – Benin, Chad, Ethiopia, Guinea, Mali, Niger, Togo, and 
Uganda – the coefficient terms were also positive, suggesting that both terms were driving changes in fertility 
preferences in the same direction. In the second set of countries – Ghana, Kenya, Malawi, Namibia, Rwanda, 
Senegal, Zambia, and Zimbabwe – the coefficients terms were negative, countering the effects of the 
endowments terms. Still, the relative effect sizes of the coefficient terms were not large enough to change the 
direction of the overall effect for any of the countries.  

These findings illustrate that trends in the fertility preference outcome are more consistent compared to the 
family planning outcome. Additionally, the effect sizes suggest that the desire to avoid or postpone 
childbearing appears to have a greater impact on the summary measure of unmet based on changes in the 
population composition of women of reproductive age. In the next phase of this work, we will quantify how 
each covariate contributes to the relative effect sizes. This requires us to account for the non-linearity of the 
regression technique applied to the data. Van Hook and co-authors (2004) have developed an approach to 
address this issue by dividing the composition component into parts associated with changes in the population 
composition related to particular covariates, which will be adapted for this work. Overall, this project seeks 
to improve our understanding of the changing needs and preferences of women, particularly young women, 
that impact the measurement of unmet need and shape family planning policies across Sub-Saharan Africa.  
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