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ABSTRACT 

 

 In most developing countries, delivering at a health facility plays a vital role in reducing 

maternal and neonatal mortality. In 2013, Kenya implemented a policy that abolished user fees 

associated with maternity services at all public health facilities. This paper examines the change, 

after the policy’s implementation, in the proportion of births that occurred at health facilities 

(i.e., the proportion of facility deliveries) by employing a difference-in-differences approach. I 

identify the policy’s influence by comparing the difference in the change in the proportion of 

facility deliveries between two different sets of treatment and control groups. I find the 

proportion of facility deliveries increased 7 percentage points more among births to mothers who 

did not complete secondary education, compared to births to mothers who completed secondary 

education. However, I observe no statistical difference between the increase in the proportion of 

facility deliveries among births to mothers from poor households versus among births to mothers 

from non-poor households. Therefore, this study provides only suggestive evidence that Kenya’s 

2013 free maternity service policy has increased the proportion of facility deliveries.  
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INTRODUCTION 

 

In Kenya, in 2015, the maternal mortality ratio (MMR) was 510 per 100,000 live births.a In the 

US in the same year, there were only 14 maternal deaths per 100,000 live births (WHO, 2017). 

Among Kenyan women of reproductive age (15-49 years old), maternal deaths accounted for 

roughly 17% of all deaths (WHO, 2017). Clearly, reducing maternal deaths can improve Kenyan 

female life expectancy and would also align with the United Nation (UN)’s Sustainable 

Development Goals (SDGs).b Among other efforts in fighting maternal mortality over the past 

decade, the Kenyan government and the international aid community have placed a high priority 

on the goal of bringing more women into health facilities to deliver their babies (Annan, 2010).  

In 2014, only 61.2% of Kenyan mothers delivered at health facilities (Kenya 

Demographic and Health Survey, 2014), well below the 70% - 99% level observed in other 

WHO regions.c According to the WHO, the majority of maternal deaths are attributable to health 

complications during childbirth (WHO, 2017). Experts agree that most of these deaths could be 

prevented if pregnant women were to have their deliveries at health facilities, where they would 

be professionally attended with appropriate supplies and equipment (Hussein, 2004). 

                                                 
a Maternal mortality is defined by WHO as “the death of a woman while pregnant or within 42 days of 

termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to 

or aggravated by the pregnancy or its management but not from accidental or incidental causes” (WHO, 

2017). 
b The Sustainable Development Goals (SDGs) are a set of goals defined by the UN in an attempt to end 

poverty and build a peaceful and prosperous world. Reducing the global maternal mortality ratio is one of 

its targets under Goal 3 “Good health and well-being”.  
c WHO Member States are grouped into six WHO regions: African Region, Region of the Americas, 

South-East Asia Region, European Region, Eastern Mediterranean Region, and Western Pacific Region 

(WHO, 2017) 
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In 2013, in order to improve access to adequate health facilities, the Kenyan government 

abolished user fees associated with maternity services at all public facilities (Bourbonnais, 2013). 

This paper evaluates the relationship between Kenya’s free maternity policy and the share of the 

country’s deliveries occurring at health facilities. 

 

BACKGROUND 

 

Kenya has a complex history of health financing. After achieving independence in 1963, the 

country’s government dedicated itself to making health care services free of charge (Chuma, 

2013). Two years later, the country removed health service user fees implemented in the colonial 

era and began to offer free outpatient treatment at public facilities to all citizens (Chuma, 2013).  

This situation remained unchanged until 1989, when user fees at public health facilities 

were re-introduced - partly, it was believed, because of shrinking health budgets due to the 

country’s poor economic performance (Mbugua, 1995). Immediately after the new policy’s 

implementation, there was a substantial reduction in health care use (Collins, 1996). In response, 

Kenya’s government temporarily suspended the user fee and then, in 1991, rolled out a revised 

version of the user fee policy (Collins, 1996). Although the poor were exempted from user fees 

under the revised policy, it was left to health facility staff to decide who was “poor”. This 

approach proved to be an inefficient way to identify needy patients, and evidence showed that 

the inability to cover out-of-pocket expenses still posed a significant barrier to health facility 

access, especially among the poor and economically vulnerable (Mwabu, 1995; Collins, 1996).  

Facing its failure to improve access to health care, the government introduced the 10/20 

policy in 2004. This policy abolished user fees at dispensaries and health centers, and imposed a 
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minimal registration fee of 10 Kenyan shillings at dispensaries and 20 Kenyan shillings at health 

centers (Chuma, 2009). In addition, in 2007, the government implemented a “free delivery 

policy”, which further removed fees related to child delivery (Chuma, 2009). Although the 10/20 

policy and free delivery policy were popular among patients and were followed by a 70% 

increase in health care utilization (Ministry of Health, 2005), this effort could not be sustained. 

Most facilities were unable to adhere to the 10/20 policy or the free delivery policy and were 

forced to return to a user fee system, because other sources of revenue were inadequate to cover 

their regular expenses (Chuma, 2009). If they exempted their patients from paying user fees, they 

would face the prospect of substantial revenue losses (Opwora, 2015).  

However, on June 1st, 2013, in another attempt to improve health care access for 

pregnant women, the President of Kenya, Uhuru Kenyatta, announced a new policy, abolishing 

user fees under the previous 10/20 policy and eliminating all charges associated with maternity 

services in all public health facilities (Bourbonnais, 2013). This nationwide policy covered the 

fees at primary health facilities across the continuum of care for pregnant women and new 

mothers (from antenatal to postnatal care), including caesarian sections. A budget of 4 billion 

Kenyan shillings (roughly 47 million USD in 2013) was proposed to pay for the policy (Ministry 

of Health, 2015).  

To incentivize dispensaries and health centres to comply with the new policy, a 

corresponding reimbursement mechanism was created. The policy stipulated that dispensaries 

and health centres should be compensated for each delivery and for the loss of user fees through 

Hospital Service Funds (Chuma, 2014). To meet the expected increase in health service demand, 
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an additional 3.6 billion Kenyan shillings (roughly 42 million USD in 2013) was allocated for 

hiring 7500 more health workers (Wamalwa, 2015).  

Has the government’s most recent effort worked? As of now, few studies have fully 

examined its effect on the number of health facility deliveries. The present study is intended to 

fill this knowledge gap by evaluating changes in the frequency of facility deliveries. 

 

LITERATURE REVIEW 

Kenya’s experience 

Few studies have examined the implications of Kenya’s free maternity service, possibly because 

the policy is relatively new. To date, a handful of descriptive analyses have shown that the 

number of deliveries at health facilities increased slightly in 2014, one year after the policy was 

implemented (Kenya Ministry of Health, 2015; Njuguna et al., 2017). However, more evidence 

might be gathered by looking back to 1990, when Kenya’s user fee policy was temporarily 

suspended.d Multiple studies have shown that, after user fees were suspended, service utilization 

increased sharply (Collins, 1996; Mwabu, 1995; Mwabu, 1997). However, in these early studies, 

the number of facility deliveries was not specifically examined. Another weakness of these 

studies is that they were only descriptive and could not have demonstrated rigorously how much 

the policy had contributed to the change in the number of facility deliveries. 

 

                                                 
d As mentioned in the background section above, in 1989, the Kenyan government introduced user fees in 

response to diminishing financial resources in the health sector (Mbugua, 1995). However, these fees 

were suspended in 1990 because of a dramatic decrease in health service utilization (Collins, 1996). This 

policy change is similar to the free maternity service policy implemented in 2013 and offers a window on 

what to expect in the wake of the recent policy change.  
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International experience: user fee exemptions and facility deliveries 

To provide context for this study’s central question, rather than looking at Kenya alone, we 

might adopt a broader perspective and consider evidence from other countries. Since 2000, it has 

become increasingly common among African and Asian countries to abolish user fees associated 

with maternity services (Dzakpasu, 2013). In 2003, Ghana piloted a free maternity service policy 

in four regions and then expanded the policy nationally (Witter et al., 2007). Several studies 

examined the policy’s effect in the pilot regions and suggested that after the policy was 

implemented, the number (or the proportion) of facility deliveries significantly increased 

(Penfold et al., 2007; Bosu et al., 2007; Asante et al., 2007).  A similar policy was introduced in 

Senegal, where a free delivery and caesarean policy (FDCP) was first implemented in five 

regions in 2005, and extended to all regions in 2006. A substantial increase in facility deliveries 

and caesarean sections was recorded in FDCP regions, while in non-FDCP regions, only a minor 

increase was observed (Witter, 2010). Nepal also implemented a national free delivery care 

policy in 2009, and this was followed by a significant increase in facility deliveries (Witter, 

2011). 

More evidence comes from African and Asian countries that abolished fees for all health 

services, not only for maternity delivery services. Uganda removed user fees for all public health 

services in 2001, and several studies show that following the policy’s implementation, the 

number of outpatient visits, inpatient visits, and facility deliveries rose significantly (Burnham et 

al., 2004; Deininger & Mpuga, 2005; Xu et al., 2006; Nabyonga et al., 2005). Madagascar 

experienced political turmoil during 2002, after which user fees for health services at public 

health centres were abolished. An article examining this policy change showed a significant 
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positive association between user fee abolition and the number of patient visits at health 

facilities. Local health staff believed that the reduction in medical payments (including the user 

fee exemption and reductions in the cost of drugs) was the most important reason for the increase 

in patient visits (Fafchamps and Minten, 2007).  

However, in Afghanistan in 2008, after the country implemented a user fee ban at the 

primary care level, there was no significant change in facility deliveries or in the utilization of 

preventive services (e.g. antenatal care services). This finding may be attributable to the fact that, 

before the national user fee ban, these services were already free at most of Afghanistan’s health 

facilities (Steinhardt et al., 2011).  

 

Subgroup effects 

A handful of studies indicate that the association between user fee exemptions and facility 

deliveries may vary among socioeconomic groups. Experience from Uganda shows that, after the 

user fee exemption policy took effect in 2003, the increase in facility deliveries was greatest 

among the poor (Nabyonga et al., 2005; Deininger et al., 2005). In contrast, the national free 

delivery and caesarean policy in Senegal did not achieve its maximum influence among the poor, 

perhaps because non-financial barriers such as physical access to health facilities and religious 

affiliation can impede access to facility deliveries among economically disadvantaged 

populations (Witter et al., 2010).  

Additionally, other studies have found that the association between user fee exemptions 

and facility deliveries also varies among people with different education attainment. McKinnon 

et al. (2015) collected evidence from Ghana, Senegal and Sierra Leone, showing that after user 



 

7 

 

 

fee exemptions, the greatest increase in facility deliveries occurred among more educated 

women, instead of poor women. However, Penfold et al. (2007), evaluating Ghana’s user fee 

exemption policy in 2003, observed exactly the opposite outcome – i.e., that the increase in 

facility deliveries was greatest among less educated women – suggesting that such a policy 

helped to reduce social inequality.  

 

The present study’s contribution to the literature 

This paper contributes to the literature in two ways. First, much of the existing literature uses 

administrative delivery records at health facilities to evaluate the impact of free access policies. 

Thus, the research methodology has usually been interrupted time series analysis. However, this 

method can only control for a limited number of covariates, which makes the results susceptible 

to omitted variable bias. In contrast, this paper uses survey data and adopts a quasi-experimental 

method, which at least partially obviates such concerns. Second, as mentioned above, existing 

studies of Kenya’s 2013 free maternity service policy are only descriptive analyses. This paper 

will use a more rigorous quasi-experimental methodology. 

 

CONCEPTUAL FRAMEWORK 

Based on my literature review, the hypothesis of this paper is that Kenya’s 2013 free maternity 

service policy has had a positive correlation with the probability that a birth occurred in a health 

facility. As mentioned above, past studies of Kenya’s experience often failed to control for a 

variety of potentially confounding factors. However, by using survey data, I am able to control 

for a number of covariates that prior studies did not typically account for. In order to determine 
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which controls should be included in my model, I identified factors that are plausibly related to 

both my policy lever and whether a mother delivered her baby at a health facility. I group these 

factors into three categories: demographic factors, socioeconomic factors, and birth-related 

factors, which are reflected in Figure 1 below, and discussed in the following paragraphs. 

 

Figure 1. Conceptual Framework 

Demographic factors 

Kitui et al. (2013) found that Kenyan women who are young or married or live in small 

households or in urban areas are more likely to deliver at health facilities. In addition, other 

studies show that the probability of facility deliveries varies significantly by religion, region, and 

ethnic group (Yanagisawa et al.,2006; Shahabuddin et al., 2016).  

 

Socioeconomic factors 

Numerous studies show that wealthier women are more likely to have a facility delivery than 
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poorer women (Kitui et al., 2013; Nketiah-Amponsah and Sagoe-Moses, 2009). In addition, 

according to an Ethiopia Demographic and Health Survey (DHS) report, women with higher 

levels of education are more likely to deliver babies at health facilities (CSA and ORC Marco, 

2006). In addition, Mehari (2013) concluded that being offered income-generating opportunities 

(e.g., employment) is usually followed by an increase in maternal health care service. Another 

study in Ghana shows that women who have access to mass media via radio or television have 

higher institutional delivery rates, probably because they have greater exposure to health 

information (Nketiah-Amponsah and Sagoe-Moses, 2009). Finally, Kitui et al. (2013) show that 

being covered by health insurance is related to a much higher probability of facility delivery. 

 

Birth-related factors 

A child’s birth order and receipt of antenatal care (ANC) are correlated with the probability of 

having facility delivery.e Mehari (2013) showed that mothers are most likely to deliver their first 

baby at health facilities. The author also found that, the more ANC visits a woman made, the 

more likely it was that she would choose to deliver at a health facility. 

 

DATA AND METHODS 

My study uses data from the Kenya Demographic and Health Survey (KDHS) 2014 conducted 

by the United States Agency for International Development (USAID). The KDHS is a repeated, 

nationally representative cross-sectional household survey that collects information on 

population health and nutrition. It also collects other information such as household assets, 

                                                 
e Antenatal care and prenatal care are synonymous terms. 
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education, and maternal health. The Survey consists of several separate questionnaires: a 

household questionnaire, a women’s questionnaire, a men’s questionnaire, a biomarker 

questionnaire, and several modules. The present study relies mainly on data from two of these 

questionnaires: the household questionnaire and the women’s questionnaire. The household 

questionnaire contains information on household characteristics such as the household’s wealth; 

the woman’s questionnaire collects data on respondents’ demographic characteristics and 

maternal health service utilization. Women are eligible to participate in the survey if they are of 

reproductive age (15-49 years old).  

By extracting births information from the women’s questionnaire, I built a birth-year 

level dataset that contains information on every birth that the respondent has ever had. I combine 

the birth dataset with the household dataset which provides information on births’ households, 

such as household size and wealth. Only births that occurred one year before (2012/06-2013/05) 

and one year after (2013/07-2014/06) the policy’s implementation are kept in the dataset, which 

gives me a total of 7,806 observations, with 3751 births recorded before the policy’s 

implementation and 4055 births after. I generate the independent variable, “post13”, by creating 

a dummy variable set equal to 0 for births that took place before the policy’s implementation and 

1 for births after the policy’s implementation. 

To access the influence of Kenya’s 2013 free maternity service policy, I estimate a 

difference in differences (DiD) model. Normally, estimating a DiD model requires the ability to 

distinguish between treatment and control groups, which, in this paper’s context, cannot be easily 

done. The reason is that Kenya’s free maternity service policy was implemented nationwide. 

Thus, every Kenyan woman was exposed to the policy after it took effect in June 2013. 
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However, some women can be considered as the “control group” because the abolition of user 

fees may have only minimally affected their decision as to where to deliver their babies. Other 

women can be considered as the “treatment group” because their access to free maternity 

services might have influenced where they chose to deliver their babies.  

Unfortunately, there is no consensus on which group benefits the most from free 

maternity service policies. However, as mentioned above, socioeconomic status and education 

attainment are the most commonly discussed factors in explaining the difference in the 

relationship between the free maternity service policy and facility deliveries. Therefore, I include 

both factors and create two different sets of “control” and “treatment” groups. For my first 

scenario, I consider births to mothers who have completed secondary or higher education as my 

control group, and births to mothers who have not completed secondary education as my 

treatment group. This approach is supported by Penfold et al.’s (2007) study, which observed 

that after the delivery fee exemption took effect in Ghana, the greatest increase in facility 

deliveries occurred among women who had no education, or only primary education, and the 

least increase occurred among women who had secondary or higher education.  

For my second scenario, I consider births that occurred to a poor mother as the treatment 

group and births that occurred to a non-poor mother as the control group. This approach is 

inspired by Dzakpasu et al.’s (2012) study, which found that, after Ghana’s implementation of 

delivery fee exemption policy, the greatest increase in facility deliveries was among the poorest 

people (i.e., people in the bottom 20% of the wealth distribution), and the second greatest 

increase was among people in the bottom 20%-40% of the wealth distribution. Based on the two 

scenarios elaborated above, I estimate two DiD models as follows: 
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𝐹𝑎𝑐𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦𝑖𝑡

=  0 +  1𝐿𝑒𝑠𝑠𝑆𝑒𝑐𝐸𝑑𝑢𝑖 +  2𝑃𝑜𝑠𝑡13𝑡 +  3𝐿𝑒𝑠𝑠𝑆𝑒𝑐𝐸𝑑𝑢𝑖 ∗ 𝑃𝑜𝑠𝑡13𝑡

+  4𝑀𝑎𝑡𝑒𝑟𝑛𝑎𝑙𝐴𝑔𝑒20𝑡𝑜34𝑖𝑡  +  5𝑀𝑎𝑡𝑒𝑟𝑛𝑎𝑙𝐴𝑔𝑒35𝑡𝑜49𝑖𝑡  

+  6𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑀𝑢𝑠𝑙𝑖𝑚𝑖𝑡  + 7𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑂𝑡ℎ𝑒𝑟𝑖𝑡  +  8𝑅𝑒𝑔𝑖𝑜𝑛𝐸𝑎𝑠𝑡𝑒𝑟𝑛𝑖𝑡  

+  9𝑅𝑒𝑔𝑖𝑜𝑛𝑊𝑒𝑠𝑡𝑒𝑟𝑛𝑖𝑡  +  10𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐾𝑎𝑙𝑒𝑛𝑖𝑡  +  11𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐾𝑖𝑘𝑢𝑖𝑡  

+  12𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐿𝑢ℎ𝑦𝑎𝑖𝑡  + 13𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐿𝑢𝑜𝑖𝑡  +  14𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝑂𝑡ℎ𝑒𝑟𝑖𝑡  

+  15𝑈𝑟𝑏𝑎𝑛𝑖𝑡  +  16𝐻𝐻𝑠𝑖𝑧𝑒5𝑡𝑜8𝑖𝑡  +  17𝐻𝐻𝑠𝑖𝑧𝑒9𝑖𝑡  +  18𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑡  

+  19𝑊𝑜𝑟𝑘𝑖𝑛𝑔𝑖𝑡  +  20𝑅𝑎𝑑𝑖𝑜𝑖𝑡  +  21𝑇𝑉𝑖𝑡  +  22𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒𝑖𝑡  

+  23𝐵𝑖𝑟𝑡ℎ𝑂𝑟𝑑𝑒𝑟2𝑡𝑜3𝑖𝑡  +  24𝐵𝑖𝑟𝑡ℎ𝑂𝑟𝑑𝑒𝑟4𝑖𝑡  +  25𝐴𝑁𝐶1𝑡𝑜3𝑖𝑡  

+  26𝐴𝑁𝐶4𝑖𝑡 + 𝑢𝑖𝑡 

And 
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𝐹𝑎𝑐𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦𝑖𝑡

=  
0

+  
1

𝑃𝑜𝑜𝑟𝑖 + 
2

𝑃𝑜𝑠𝑡13𝑡 +  
3

𝑃𝑜𝑜𝑟𝑖 ∗ 𝑃𝑜𝑠𝑡13𝑡

+  
4

𝑀𝑎𝑡𝑒𝑟𝑛𝑎𝑙𝐴𝑔𝑒20𝑡𝑜34𝑖𝑡  +  
5

𝑀𝑎𝑡𝑒𝑟𝑛𝑎𝑙𝐴𝑔𝑒35𝑡𝑜49𝑖𝑡  

+  
6

𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑀𝑢𝑠𝑙𝑖𝑚𝑖𝑡  + 
7

𝑅𝑒𝑙𝑖𝑔𝑖𝑜𝑛𝑂𝑡ℎ𝑒𝑟𝑖𝑡  +  
8

𝑅𝑒𝑔𝑖𝑜𝑛𝐸𝑎𝑠𝑡𝑒𝑟𝑛𝑖𝑡  

+  
9
𝑅𝑒𝑔𝑖𝑜𝑛𝑊𝑒𝑠𝑡𝑒𝑟𝑛𝑖𝑡  +  

10
𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐾𝑎𝑙𝑒𝑛𝑖𝑡  +  

11
𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐾𝑖𝑘𝑢𝑖𝑡  

+  
12

𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐿𝑢ℎ𝑦𝑎𝑖𝑡  + 
13

𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝐿𝑢𝑜𝑖𝑡  +  
14

𝐸𝑡ℎ𝑛𝑖𝑐𝑖𝑡𝑦𝑂𝑡ℎ𝑒𝑟𝑖𝑡  

+  
15

𝑈𝑟𝑏𝑎𝑛𝑖𝑡  +  
16

𝐻𝐻𝑠𝑖𝑧𝑒5𝑡𝑜8𝑖𝑡  +  
17

𝐻𝐻𝑠𝑖𝑧𝑒9𝑖𝑡  + 
18

𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑡  

+  
19

𝑊𝑜𝑟𝑘𝑖𝑛𝑔𝑖𝑡  +  
20

𝑅𝑎𝑑𝑖𝑜𝑖𝑡  +  
21

𝑇𝑉𝑖𝑡  +  
22

𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒𝑖𝑡  

+  
23

𝐵𝑖𝑟𝑡ℎ𝑂𝑟𝑑𝑒𝑟2𝑡𝑜3𝑖𝑡  +  
24

𝐵𝑖𝑟𝑡ℎ𝑂𝑟𝑑𝑒𝑟4𝑖𝑡  +  
25

𝐴𝑁𝐶1𝑡𝑜3𝑖𝑡  

+  
26

𝐴𝑁𝐶4𝑖𝑡 + 𝑢𝑖𝑡 

Where 𝑖 represents an individual birth record, 𝑡 represents the period before or after the policy’s 

implementation, and 𝑢𝑖𝑡 is the error term. Definitions of all variables included in my models are 

present in Table 1. 

Table 1. (cont.) 

Variables Definitions 

Dependent Variable 
FaciDelivery A binary variable measuring the place where the birth took place. Set 

equal to 0 if the delivery did not happen at a health facility (happened at 
home or enroute to health provider); set equal to 1 otherwise. 

Independent Variables 
Post13 A binary variable measuring whether the free maternity service policy 

existed at the time. Set equal to 0 if the birth took place before June, 2013, 
and set equal to 1 if the birth took place after June, 2013. 

LessSecEdu A binary variable measuring the education level of the birth’s mother. Set 
equal to 1 if the mother did not complete secondary education; set equal 
to 0 if the mother did complete secondary education. 

Poor A binary variable measuring the wealth of the birth’s household. Set equal 

 
 

Table 1. Definitions of Variables 
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Table 1. (cont.) 

Variables Definitions 

to 1 if the birth’s household is in the bottom 40% of the wealth 
distribution; equal to 0 for a household in the top 60% of the wealth 
distribution. 

Demographic Factors 
Maternal 
Age 

A series of binary variables measuring the age of the birth’s mother, 
including women younger than 20 years old, women aged 20-34 years old 
and women aged 35-49 years old. 

Religion A series of binary variables measuring the religious affiliation of the 
birth’s mother, including Catholic/Christian, Muslim, and other. 

Region A series of binary variables measuring the region where the birth’s 
mother was living, including Coast, Eastern, and Western. 

Ethnicity A series of binary variables measuring the ethnic group that the birth’s 
mother belongs to, including Kalenjin, Kikuya, Luhya, Luo, and other. 

Urban A binary variable measuring whether the birth’s mother lives in urban 
areas. Set equal to 1 for observations living in urban areas, and set to 0 
otherwise. 

HHsize A series of binary variables measuring the size of the household in which 
the birth occurred, including households with 1-4 members, households 
with 5-8 members and households with 9+members. 

Married A binary variable measuring the marital status of the birth’s mother. Set 
equal to 1 for married women and set equal to 0 for unmarried women. 

Social-economic Factors 
Working A binary variable measuring the employment status of the birth’s mother. 

Set equal to 1 if the mother is working; set equal to 0 if the mother is not 
working. 

Radio A binary variable measuring the mass-media exposure of the birth’s 
mother. Set equal to 1 if the birth’s mother ever listened to radio; set 
equal to 0 if the birth’s mother did not use radio at all. 

Television A binary variable measuring the mass-media exposure of the birth’s 
mother. Set equal to 1 if the birth’s mother ever watched TV; set equal to 
0 if the birth’s mother never watched TV. 

Insurance A binary variable measuring the health insurance coverage status of the 
birth’s mother. Set equal to 1 if the birth’s mother was covered by any 
health insurance; equal to 0 for mothers without any insurance. 

Birth-related Factors 
Birth order A series of binary variables measuring the order of the birth, including the 

1st delivery, the 2nd and 3rd deliveries, and the 4th and subsequent 
deliveries. 

ANC A series of binary variables measuring the number of ANC visits before 
the birth took place, including no ANC visits, 1-3 ANC visits and 4+ visits. 
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DESCRIPTIVE STATISTICS 

Table 2 provides summary statistics for the characteristics of my treatment and control groups.f 

All estimates are weighted by the birth’s probability of being selected to participate in the 

survey. Under both scenarios, the treatment groups are systematically different from the control 

groups. For example, the age of births’ mothers who completed secondary education or resided 

in a non-poor household is more concentrated in the 20-34 age group than the age of births’ 

mothers who did not complete secondary education or who resided in a poor household. It is 

more common for a birth’s mother in both control groups to reside in an urban area, come from 

smaller households, have ever used radio and TV, and have health insurance. As for birth-related 

factors, births in both control groups have considerably higher percentages of being the first 

delivery and having mothers completing 4+ ANC visits.  

 These systematic differences indicate that any simple descriptive analysis of the 

difference in the likelihood of facility deliveries over time between the treatment and control 

groups should be interpreted cautiously, because these differences could be attributed to the fact 

that people with different characteristics may be affected differently by the free maternity 

services policy.  

 

 

                                                 
f Two variables (currently working and with health insurance) have numerous missing values. To make 

full use of existing data, I employ single imputation to estimate the missing values. I use the “mi” 

command in Stata but limit the number of imputation to 1, thus generating a single imputation result. In 

the imputation process, “currently working” and “with health insurance” are registered as “imputed 

variable”, and the key independent variable and all the control variables are registered as “regular 

variable” (variables used to predict imputed variables). After setting up the imputation process, missing 

values are automatically replaced by predicted 0/1 values.  
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Table 2. (cont.) 

 Scenario 1 Scenario 2 

 

Did not 

complete 

secondary 

education 

Completed 

secondary 

education Difference Poor 

Non-

poor Difference 

Demographic factors     
Maternal age        
    15-19 years 0.159 0.069 0.089*** 0.158 0.104 0.054*** 

   (0.011)   (0.011) 

    20-34 years 0.684 0.811 -0.127*** 0.677 0.775 -0.098*** 

   (0.015)   (0.014) 

    35-49 years 0.158 0.120 0.038** 0.166 0.121 0.044*** 

   (0.012)   (0.011) 

Religion       
    Catholic/ 

    Christian 0.868 0.959 -0.091*** 0.867 0.927 -0.060*** 

   (0.009)   (0.008) 

    Muslim 0.099 0.037 0.062*** 0.094 0.069 0.025** 

   (0.008)   (0.008) 

    Other 0.033 0.004 0.029*** 0.039 0.005 0.035*** 

   (0.004)   (0.004) 

Urban 

residence 0.279 0.603 -0.324*** 0.135 0.724 -0.589*** 

   (0.019)   (0.013) 

Region       
    Coast  0.120 0.071 0.049*** 0.114 0.100 0.014 

   (0.009)   (0.009) 

    Eastern 0.165 0.097 0.068*** 0.180 0.098 0.082*** 

   (0.010)   (0.009) 

    Western 0.714 0.832 -0.117*** 0.706 0.802 -0.096*** 

   (0.014)   (0.013) 

Ethnicity       
    Kalenjin  0.158 0.116 0.024* 0.168 0.079 0.090*** 

   (0.011)   (0.009) 

    Kikuya 0.125 0.295 -0.170*** 0.080 0.307 -0.227*** 

   (0.019)   (0.015) 

    Luhya  0.158 0.152 0.006 0.164 0.144 0.020 

   (0.015)   (0.013) 

    Luo  0.158 0.099 0.036** 0.127 0.125 0.003 

   (0.011)   (0.011) 

 

 

Table 2. Summary Statistics 
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Table 2. (cont.) 

 Scenario 1 Scenario 2 

 

Did not 

complete 

secondary 

education 

Completed 

secondary 

education Difference Poor 

Non-

poor Difference 

    Other 0.442 0.338 0.104*** 0.460 0.346 0.114*** 

   (0.019)   (0.016) 

Household 

size        
    1-4 0.338 0.565 -0.227*** 0.309 0.528 -0.220*** 

   (0.020)   (0.017) 

    5-8 0.520 0.385 0.135*** 0.534 0.414 0.120*** 

   (0.019)   (0.017) 

    9+ 0.158 0.050 0.092*** 0.158 0.058 0.100*** 

   (0.008)   (0.009) 

Married 0.830 0.821 0.009 0.824 0.836 -0.012 

   (0.015)   (0.013) 

Social-economic factors      
Poor 0.738 0.267 0.471*** N/A N/A N/A 

   (0.017)    
No secondary 

education 

completion N/A N/A N/A 0.902 0.545 0.358*** 

      (0.016) 

Employed 0.547 0.688 -0.141*** 0.569 0.598 -0.028 

   (0.019)   (0.017) 

Ever used 

radio 0.747 0.920 -0.173*** 0.721 0.900 -0.179*** 

   (0.012)   (0.011) 

Ever used TV 0.339 0.716 -0.377*** 0.207 0.797 -0.590*** 

   (0.017)   (0.013) 

Has health 

insurance 0.094 0.381 -0.287*** 0.075 0.304 -0.229*** 

   (0.018)   (0.014) 

Birth-related 

factors        
Birth order       
    1st delivery 0.204 0.471 -0.268*** 0.209 0.361 -0.153*** 

   (0.019)   (0.016) 

    2nd-3rd 

delivery 0.158 0.434 -0.043* 0.350 0.485 -0.134*** 

   (0.020)   (0.017) 
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Table 2. (cont.) 

 Scenario 1 Scenario 2 

 

Did not 

complete 

secondary 

education 

Completed 

secondary 

education Difference Poor 

Non-

poor Difference 

    4th+ 

delivery 0.406 0.095 0.311*** 0.441 0.154 0.287*** 

   (0.012)   (0.013) 

ANC 

utilization        
    No ANC 0.050 0.007 0.043*** 0.056 0.013 0.043*** 

   (0.004)   (0.005) 

    1-4 ANC 

visits 0.440 0.289 0.151*** 0.458 0.315 0.143*** 

   (0.018)   (0.016) 

    4+ ANC 

visits 0.510 0.704 -0.194*** 0.486 0.672 -0.186*** 

   (0.018)   (0.016) 

Observation 6435 1371  5642 2164  
Note: *-p<0.05; **-p<0.01; ***-p<0.001 

Table 3 presents the estimates of the proportion of facility deliveries for the treatment and 

control groups before and after the free maternity delivery policy took effect. Under scenario 1, 

one year prior to the free maternity delivery policy, 54.6% of births to mothers who did not 

complete secondary education occurred at a health facility. After the policy took effect, this 

figure increased by 7.8 percentage points to 62.3%, and the increase is statistically significant. In 

contrast, for births to mothers who did complete secondary education, the percentage of facility 

delivery increased only by 0.4 percentage points from 90.6% to 91.0%, and the increase is not 

statistically significant. Thus, the raw estimate of the response to the policy is a statistically 

significant increase of 7.4 percentage points. Under scenario 2, the increase in the percentage of 

facility delivery is statistically significant for both treatment and control groups. There is an 

increase of 6.9 percentage points for births to mothers from poor households and an increase of 
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4.8 percentage points for births to mothers from non-poor households. However, the difference-

in-differences estimate under this scenario is 2.2 percentage points and is not significant.  

Table 3. Percentage of Facility Delivery Among Treatment and Control Groups 

 Pre-policy 

Post-

policy Difference 

Difference-

in-

differences 

Scenario 1     

Treatment group:      
Did not complete secondary 

education 

0.546 

(0.012) 

0.623 

(0.011) 

0.078*** 

(0.016) 

0.074** 

(0.026) 

[6435]     

Control group:     

Completed secondary education 

0.906 

(0.015) 

0.910 

(0.013)  

0.004 

(0.020)  

[1371]     

Scenario 2     

Treatment group:      

Poor 

[5642] 

0.480 

(0.013) 

0.549 

(0.011) 

0.069*** 

(0.017) 

0.022 

(0.024) 

Control group:     

Non-poor 

[2164] 

0.881 

(0.013) 

0.929 

(0.009) 

0.048** 

(0.016)  

Note: *-p<0.05; **-p<0.01; ***-p<0.001 

 

REGRESSION RESULTS 

The identifying assumption for my DiD models is that, if the free maternity service policy had 

not been implemented, the trend in the share of facility deliveries among the treatment group 

would have been the same as among the control group. I check this assumption by examining 

whether, before the policy’s implementation, the trend in the proportion of facility deliveries for 

my treatment group is significantly different from the trend for my control group.  

 First, I can check this assumption by simply drawing the trends for the treatment and 
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control groups before and after the policy’s implementation. To do this, I add into my database 

birth records that took place from June 2009 (four years before the policy’s implementation) to 

May 2012 (two years before the policy’s implementation) and calculate the percentage of facility 

deliveries for control and treatment groups in each year. Figure 2 presents the trends by maternal 

education attainment starting from four years before the policy’s implementation to one year 

after that. Despite a moderate spike during 2011-12, the facility delivery rate for births with 

secondary and higher education hovered around 90%. This was almost paralleled by the trend for 

births to mothers with less than secondary education before the free maternity service policy took 

effect. Figure 3 also shows nearly the same trends for births to mothers from poor and non-poor 

households before the policy’s implementation. The trend of facility deliveries for the “poor” 

group almost perfectly follows that of the “non-poor” group, without exception. Judging from 

Figure 2 and 3, it is very likely that the identifying assumption of my DiD approach holds for 

both sets of treatment and control groups. 

 

Figure 2. Percentage of Facility Deliveries by Maternal Education Attainment,  

2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2014; for other time periods, each year starts from June 

and ends in May. 
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Figure 3. Percentage of Facility Deliveries by Household Wealth Status,  

2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2014; for other time periods, each year starts from June 

and ends in May. 

I construct regression models to rigorously check these visual impressions. I generate 

year dummies (“four years before implementation”, “three years before implementation”, etc.) 

and include them as well as their interactions with the treatment variables (“less than secondary 

education” or “poor”) into my regression models. The coefficient on each interaction term 

implies the difference of annual change in the proportion of facility deliveries between the 

treatment and control groups. If the identifying assumption holds, we should expect these 

coefficients to be insignificant and/or small in magnitude. 

Table 4 shows the coefficients for these interaction terms only, with the two columns 

reporting the results for my two treatment variables. The table does not show coefficients for 

covariates. Column (1) indicates that, before the free maternity service policy took effect in 

2013, the change in facility delivery between the “less than secondary education” group and the 

“secondary education and higher” group is not significantly different. The same is true for the 

“poor” group and the “non-poor” group. Therefore, I am confident that the identification 

79.75% 80.23% 82.20% 80.70%
86.05%

42.52% 43.07% 45.88%
41.30%

47.69%

0%

25%

50%

75%

100%

2009-10 2010-11 2011-12 2012-13 2013-14

Non-poor Poor



 

22 

 

 

assumption for my DiD models holds. 

Table 4. Regression Results of Separate Year Interactions 

 (1) (2) 

 Less than secondary education  

as treatment 

Poor  

as treatment 

4YearsBefore*treatment 0.03 0.04 

 (0.03) (0.04) 

3YearsBefore*treatment 0.03 0.01 

 (0.03) (0.03) 

2YearsBefore*treatment 0.02 0.02 

 (0.02) (0.03) 

Observations 14,281 14,281 

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

 

Table 5 presents results of regression models where I use education attainment to 

distinguish between control and treatment groups. Column (1) excludes covariates, while column 

(2) includes all covariates except region dummies and column (3) adds region dummies in the 

model. I add region dummies in column (3) because I want to control for factors that are 

relatively fixed among regions over time, such as access to public health facilities, which is very 

likely to be related to both my dependent variable and key independent variables.  

My difference-in-difference estimate, i.e. the interaction term between “post13” and “less 

than secondary education”, does not vary across different specifications, with a significant 

magnitude of 7 percentage points (3.5 times the standard error in the last two specifications). 

More specifically, this estimate means that, following the establishment of the free maternity 

service policy in 2013, among births to mothers that did not complete secondary education, the 

share of facility deliveries increased by 7 percentage points more, compared to the increase in 

facility deliveries among births to mothers that completed secondary education. After the policy 

was implemented, the proportion of facility deliveries increased by (0.02 + 0.07) * 100 = 9 
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percentage points among births to mothers that did not complete secondary education, whereas 

among births to mothers that completed secondary education, the proportion of facility deliveries 

only increased by 2 percentage points. 

 

Table 5. (cont.) 

 (1) (2) (3) 

 Without 

Covariates 

Covariates  

(no region dummies) 

Covariates  

(with region dummies) 

Key Independent Variable    

Post13 0.00 0.01 0.02 

 (0.02) (0.02) (0.02) 

LessSecondaryEdu -0.36*** -0.10*** -0.09*** 

 (0.02) (0.02) (0.02) 

Post13*LessSecondaryEdu 0.07*** 0.07*** 0.07*** 

 (0.03) (0.02) (0.02) 

Covariates    

Poor  -0.18*** -0.18*** 

  (0.02) (0.02) 

Maternal age    

  20-34 years  0.02 0.02 

  (0.02) (0.02) 

  35-49 years  0.07** 0.07** 

  (0.03) (0.03) 

Religion    

  Muslim  -0.07*** -0.06** 

  (0.02) (0.03) 

  Other religion  -0.07* -0.07* 

  (0.04) (0.04) 

Urban  0.06*** 0.07*** 

  (0.01) (0.01) 

Ethnicity    

  Kalenjin  0.13*** 0.02 

  (0.02) (0.03) 

  Kikuya  -0.01 -0.10*** 

  (0.02) (0.03) 

  Luhya  0.12*** -0.08** 

  (0.02) (0.03) 

  Other   0.06*** -0.07*** 

  (0.02) (0.02) 

Household size    

 

 

Table 5. Regression Results (Less Than Secondary Education as Treatment) 
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Table 5. (cont.) 

 (1) (2) (3) 

 Without 

Covariates 

Covariates  

(no region dummies) 

Covariates  

(with region dummies) 

  5-8  -0.02 -0.03** 

  (0.01) (0.01) 

  9+  -0.05** -0.06** 

  (0.02) (0.02) 

Married  -0.01 -0.01 

  (0.02) (0.02) 

Currently working  -0.01 -0.02 

  (0.01) (0.01) 

 

Social media exposure 

   

  Ever used radio  0.04** 0.02 

  (0.02) (0.02) 

  Ever used TV  0.08*** 0.09*** 

  (0.02) (0.02) 

Have insurance  0.04** 0.03** 

  (0.02) (0.02) 

Birth order    

  2-3rd   -0.08*** -0.07*** 

  (0.02) (0.02) 

  4th+   -0.19*** -0.18*** 

  (0.02) (0.02) 

ANC visits    

  2-3 visits  0.30*** 0.27*** 

  (0.03) (0.03) 

  4+ visits  0.40*** 0.37*** 

  (0.03) (0.03) 

Constant 0.91*** 0.40*** 0.58*** 

 (0.02) (0.04) (0.05) 

    

Observations 7,806 7,806 7,806 

R-squared 0.09 0.29 0.31 

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

Following the same structure as Table 5, Table 6 presents the regression results in which 

births to mothers from poor households are considered as the treatment group and births to 

mothers from non-poor households are considered as the control group. Although consistent 
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across different specifications, the DiD estimates are not significant and are small in magnitude 

(half the standard error in last two specifications). This means that after the policy’s 

implementation, the increase in the share of facility deliveries among the treatment group is 

similar to that of the control group, which suggests that the policy is not closely related to the 

change in facility deliveries among Kenyan women. Note that in column (3), the coefficient on 

“Post13” is significant, which suggests that after the policy was implemented, the share of 

facility deliveries significantly increased by 7 percentage points among births to mothers from 

non-poor households. The non-significant DiD estimate further implies that among births to 

mothers from poor households, the increase in the share of facility deliveries was also around 7 

percentage points, not significantly different from that of the control group. 

The finding from scenario two that there is no significant relationship between the policy 

and the change in facility deliveries is confusing because the previous models (Table 5) indicate 

that the free maternity service policy is associated with an increase of 7 percentage points in the 

share of facility deliveries. As mentioned above, there is not enough reason to support the 

credibility of one set of treatment and control groups over the other, so the results derived from 

two different sets of treatment and control groups have the same weight when we try to draw 

conclusions. With different regression results suggesting different implications of the policy, I 

conclude that it is unclear whether the free maternity service policy is significantly associated 

with the change in the share of facility deliveries.  
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Table 6. (cont.) 

 (1) (2) (3) 

 Without 

Covariates 

Covariates  

(no region dummies) 

Covariates  

(with region dummies) 

Key Independent Variable    

Post13 0.05*** 0.07*** 0.07*** 

 (0.02) (0.01) (0.01) 

Poor -0.39*** -0.19*** -0.19*** 

 (0.02) (0.02) (0.02) 

Post13*Poor 0.01 0.01 0.01 

 (0.03) (0.02) (0.02) 

Covariates    

LessSecondaryEducation  -0.07*** -0.06*** 

  (0.01) (0.02) 

Maternal age    

  20-34 years  0.02 0.02 

  (0.02) (0.02) 

  35-49 years  0.07** 0.07** 

  (0.03) (0.03) 

Religion    

  Muslim  -0.07*** -0.06** 

  (0.02) (0.03) 

  Other religion  -0.07* -0.06* 

  (0.04) (0.04) 

Urban  0.06*** 0.07*** 

  (0.01) (0.01) 

Ethnicity    

  Kalenjin  0.13*** 0.02 

  (0.02) (0.03) 

  Kikuya  -0.01 -0.10*** 

  (0.02) (0.03) 

  Luhya  0.12*** -0.08** 

  (0.02) (0.03) 

  Other   0.06*** -0.07*** 

  (0.02) (0.02) 

 

Household size 

   

  5-8  -0.02 -0.03** 

  (0.01) (0.01) 

  9+  -0.05** -0.05** 

  (0.02) (0.02) 

 

 

 
 

Table 6. Regression Results (Being Poor as Treatment) 
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Table 6. (cont.) 

 (1) (2) (3) 

 Without 

Covariates 

Covariates  

(no region dummies) 

Covariates  

(with region dummies) 

Married  -0.01 -0.01 

  (0.02) (0.02) 

Currently working  -0.01 -0.02* 

  (0.01) (0.01) 

 

Social media exposure 

   

  Ever used radio  0.04** 0.02 

  (0.02) (0.02) 

  Ever used TV  0.08*** 0.09*** 

  (0.02) (0.02) 

Have insurance  0.04** 0.03** 

  (0.02) (0.02) 

Birth order    

  2-3rd   -0.08*** -0.07*** 

  (0.02) (0.02) 

  4th+   -0.19*** -0.18*** 

  (0.02) (0.02) 

ANC visits    

  2-3 visits  0.30*** 0.27*** 

  (0.03) (0.03) 

  4+ visits  0.40*** 0.37*** 

  (0.03) (0.03) 

Constant 0.81*** 0.37*** 0.55*** 

 (0.01) (0.04) (0.05) 

    

Observations 7,806 7,806 7,806 

R-squared 0.17 0.29 0.31 

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 

 

DISCUSSION 

Through implementation in 2013 of the free maternity service policy, the Kenyan government 

sought to bring up the proportion of facility deliveries among Kenyan women. However, with 

regard to whether this goal has been achieved, this paper offers mixed results. When education 

attainment is used to differentiate the treatment and control groups, the analysis indicates that the 
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policy’s implementation is associated with an increase of seven percentage points in the 

proportion of facility deliveries. However, when I distinguish the treatment and control groups 

by household wealth status, I find no evidence indicating that the share of facility deliveries is 

substantially related to the implementation of the free maternity service policy. As discussed in 

the previous section, given the similar credibility of the two scenarios, I conclude that it is 

unclear whether the share of facility deliveries among Kenyan women is associated with the 

implementation of the free maternity service policy in 2013. 

Why is it that using different criteria to differentiate treatment and control groups results 

in such conflicting conclusions? A further breakdown of facility deliveries may help to answer 

this question. The proportion of facility deliveries consists of the proportion of deliveries at 

public facilities and the proportion of deliveries at private facilities. It is likely that the dynamics 

that distinguish public from private facility deliveries are different for each set of 

treatment/control groups, which plausibly contributes to my contradictory conclusions.  

First, let us examine the dynamics that distinguish public from private facility deliveries 

for my first set of treatment and control groups. Figure 4 shows the percentage of public facility 

deliveries, percentage of private facility deliveries and total facility deliveries among births to 

mothers with secondary and higher education (my first control group). After the policy took 

effect in 2013, the proportion of public facility deliveries rose by nine percentage points while 

the proportion of private facility deliveries dropped by eight percentage points, resulting in a 

relatively unchanged proportion of total facility deliveries. One reason for this could be that the 

free maternity service policy removed fees associated with maternity services only at public 

facilities, attracting a subset of mothers who would have delivered at private facilities to public 
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facilities. The opposite but almost-equal-in-quantity changes in public and private facility 

deliveries suggest that nearly no mothers in my first control group were drawn from home to 

facility deliveries after the policy’s implementation, and that the only movement within this first 

control group was a transfer from private to public facility deliveries.  

 
Figure 4. Percentage of Facility Deliveries by Type of Facility 

(Among Births to Mothers with Secondary and Higher Education), 2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2014; for other time periods, each year starts from June 

and ends in May. 

However, this was not the case among births to mothers with less than secondary 

education (my first treatment group). Figure 5 shows the share of public facility deliveries, share 

of private facility deliveries, and share of total facility deliveries among my first treatment group. 

The figure shows that from 2012-2013 to 2013-2014, The share of public facility deliveries 

increased by eight percentage points while the share of private facility deliveries dropped by one 

percentage point, which translates into a net increase of seven percentage points in total facility 
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deliveries. This suggests that a considerable number of mothers with less than secondary 

education were drawn from home deliveries to public facility deliveries after the policy was 

implemented. In effect, after the policy was implemented, my treatment group reacted differently 

from my control group, leading to different changes in the total facility deliveries, which 

plausibly contributes to the significant difference-in-differences estimator. 

 
Figure 5. Percentage of Facility Deliveries by Type of Facility 

(Among Births to Mothers with Less Than Secondary Education), 2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2014; for other time periods, each year starts from June 

and ends in May. 

I use the same approach to examine my second set of treatment and control groups. 

Figure 6 shows the proportion of public facility deliveries, private facility deliveries and total 

facility deliveries among births to mothers from non-poor households (my second control group). 

The figure shows that between 2012-2013 and 2013-2014, the proportion of public facility 

deliveries increased by ten percentage points, while the proportion of private facility deliveries 
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dropped by four percentage points, leaving a net increase of six percentage points in the total 

share of facility deliveries. This finding, which differs from my first control group in which there 

was almost no net increase in total facility deliveries, suggests that even after carving out the 

transfer from public facility deliveries to private facility deliveries, many non-poor mothers were 

drawn from home deliveries to facility deliveries.  

 
Figure 6. Percentage of Facility Deliveries by Type of Facility 

(Among Births to Mothers from Non-Poor Households), 2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2010; for other time periods, each year starts from June 

and ends in May. 
 

Figure 7 depicts the same trends for births to mothers from poor households (my second 

treatment group). This figure shows that between 2012-13 and 2013-14, the share of public 

facility deliveries increased by six percentage points, whereas the share of private facility 

deliveries dropped by one percentage point, leaving a net five and a half percentage point 

increase in total facility deliveries after the policy’s implementation. Therefore, although the net 
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increase in total facility deliveries is identical for my second control group and treatment group, 

the dynamics behind the scene are different for each group. More importantly, the same change 

in total facility deliveries for the two groups might explain the insignificant difference-in-

differences estimator in the corresponding regression specification in the previous section.  

 

 
Figure 7. Percentage of Facility Deliveries by Type of Facility 

(Among Births to Mothers from Poor Households), 2009-10 to 2013-14* 
* 2013-14 starts from July 2013 and ends in June 2010; for other time periods, each year starts from June 

and ends in May. 
 

By comparing my first set of treatment/control groups to my second set, it is possible to 

explain why I obtain conflicting difference-in-differences estimators using different treatment 

and control groups. First, the trends in public facility deliveries, private facility deliveries, and 

total facility deliveries are almost consistent between my first and second treatment groups; they 

all increase/decrease by a similar amount in percentage-point terms. However, this is not the case 

with my two control groups. Among births to mothers with secondary and higher education, the 
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decrease in private facility deliveries nearly offsets the increase in public facility deliveries after 

the policy’s implementation, whereas among births to mothers from non-poor households, the 

increase in public facility deliveries outpaces the decrease in private facility deliveries. The 

different dynamics for public and private facility deliveries between my first and second control 

groups lead to different changes in total facility deliveries. The true purpose of the difference-in-

differences technique in my study is to compare the change over time for treatment groups to the 

change over time for control groups. In my paper’s case, the changes over time for treatment 

groups are similar, but the changes over time for control groups are different, which contributes 

to distinct difference-in-differences estimators. 

The discussion above sheds further light on the credibility of using either maternal 

education or household wealth status to differentiate treatment and control groups. Figures 3 and 

5, above, show that both control groups may have been affected by the free maternity service 

policy, given the divergence between public and private facility deliveries. Therefore, neither of 

my two control groups are ideal for difference-in-differences analysis. However, figures 3 and 5 

at least suggest that the free maternity service policy may have raised the percentage of public 

facility deliveries among Kenyan women. Additionally, both Figures 2 and 4, above, along with 

the regression results in the previous section show increasing shares of total facility deliveries 

among poor mothers and mothers with relatively low education. This fact could serve as 

suggestive evidence that the free maternity service policy may have been effective in raising the 

share of facility deliveries among socio-economically disadvantaged families. Resonating with 

my findings, Penfold et al. (2007) provided evidence that after Ghana implemented its user fee 
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exemption policy in 2003, the increase in facility deliveries was greatest among less educated 

women. 

By applying a difference-in-differences technique with region fixed-effects, I have 

controlled for: (a) all fixed differences between the treatment and control groups, (b) the 

underlying trends over time that are common to both groups, and (c) factors that are relatively 

fixed among regions. Admittedly, my study might still suffer from omitted variable bias. For 

example, my regressions fail to take into account the quality of medical services that a woman 

has access to, which are time-varying and differ across regions. This variable is positively 

correlated with household wealth status and maternal education attainment, and is also positively 

correlated with the chance of delivering at a health facility. Therefore, the omission of this 

variable could cause an upward bias on my estimates, which means the true association between 

the free maternity service policy and the proportion of facility deliveries might be weaker than 

my study has suggested.  

Another caveat is that this analysis is limited by data availability. I only include data for 

one year after the policy’s implementation. Future studies should include data from more years 

to examine whether the policy has a sustainable effect (if any) on the proportion of facility 

deliveries. More rigorous analyses might also be able to explain the contradictory difference-in-

difference findings reported in my study.  

Although I only have suggestive evidence to verify the positive influence of the free 

maternity service policy on the proportion of facility deliveries, at least one lesson could still be 

learned from my study. The transfer from private facility deliveries to public facility deliveries 

among socio-economically well-off mothers suggests that abolishing user fees at public facilities 
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might burden public expenditures to a degree that is out of proportion to the benefit brought by 

this policy. The government inevitably has to pay for a certain number of deliveries that would 

have otherwise happened at private facilities and been paid for by those who could afford the 

services. Therefore, when implementing a policy that waives user fees at public health facilities, 

the government has to face the trade-off between: (a) attracting mothers who would have 

delivered at home to deliver at health facilities and (b) windfall payments to people who could 

afford to pay. To address this problem, some countries like Tanzania have developed a policy 

that only waives user fees for socio-economically disadvantaged families (Mubyazi, 2008). But 

practically, it is often difficult to identify “socio-economically disadvantaged” families, so such 

policies usually fail to achieve the goal of increasing facility deliveries (Wang & Rosemberg, 

2018). 

 In sum, the different dynamics for the proportion of public and private facility deliveries 

may help to explain my contradictory difference-in-differences estimators. Although it is unclear 

whether the free maternity service policy had a causal effect on the proportion of total facility 

deliveries, there is suggestive evidence of the policy’s effect. Judging from the further 

breakdown of the proportion of facility deliveries by facility type, it seems reasonable to 

conclude that the free maternity service policy might raise the proportion of deliveries at public 

facilities, particularly among socio-economically disadvantaged families. However, 

policymakers need to be aware of the fiscal burden of this policy, part of which is attributable to 

the transfer from private facility deliveries to public facility deliveries. 
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