
Economic Research Southern Africa (ERSA) is a research programme funded by the National 

Treasury of South Africa.  
The views expressed are those of the author(s) and do not necessarily represent those of the funder, ERSA or the author’s affiliated 

institution(s). ERSA shall not be liable to any person for inaccurate information or opinions contained herein. 

 

 

 
 

 

 

 

 

Parental Bargaining and Rural-Urban 

Child Health Differential in Tanzania 
 

 

 

 

 

 

Alfred K. Mukong & Justine Burns 

 

 

 

 

 

 

ERSA working paper 715 
 

 

 

 

 

 

 

October 2017 



Parental Bargaining and Rural-Urban Child Health Differential in

Tanzania∗

Alfred Mukong†& Justine Burns‡

September 14, 2017

Abstract

This paper extends the empirical analysis of child health by simultaneously considering the effects

and contributions of parental bargaining to the rural-urban child health differential in Tanzania, a

country where most communities are patriarchal in nature. The study uses the Heckman two-step

procedure to correct for possible sample selection bias. The results suggest that domestic violence

towards female partners increases the probability of child stunting while cooperation in decision-making

between couples and female discretion over household resources reduces the probability of child stunting.

The significance of these effects are mainly observed in rural than in urban communities. Differences

in parental bargaining account for 5 percent of the rural-urban gap in child nutrition. Correcting for

sample selection bias reduces the contribution to 4 percent. The findings suggest that empowering

rural women is essential in reducing the rural-urban child health differentials.

1 Introduction

Increasing women’s voice is widely recognized as a key strategy to reduce gender inequalities and improve

health outcomes (Vaz et al. 2016). In societies where state support and market institutions are weak

the household remain an important unit of production, and investment in human capital of children

(Kazianga and Wahhaj 2017). Evidence increasingly points to child health among a number of household
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background characteristics as a potentially major factor in explaining the variation in many positive

outcomes at adulthood (Currie 2009, Currie and Almond 2011). Early life conditions may have persistent

and profound impact on later life (Currie and Almond 2011). The health capital of children is important

for their educational attainment and future earnings (Case et al. 2005, Victora et al. 2008) and the

overall human capital formation (Zivin and Neidell 2013). Poor health at childhood is one of the essential

mechanisms for explaining inter-generational transmission of education and economic status (Grossman

2000). Since human capital is an engine for economic growth, the importance of health on human capital

development underscore that child health conditions can be regarded as an important factor for future

production and hence economic growth and development. Investment in child health is likely to pay off

both to the individual in the form of higher earnings, to the household in the form of overall household

income and well-being and to the entire economy by reducing deficit, poverty and strengthening economic

growth (Fleisher et al. 2010).

In this paper, we extend the empirical analysis of child health, especially under-five malnutrition by in-

corporating the important contribution of parental bargaining to the rural-urban gap. In our empirical

analysis, we account for the potential sample selection bias in order to provide an actual interpretation of

the contribution of parental bargaining to the rural-urban gap in child nutrition. The observed contribu-

tion of parental bargaining to the rural-urban gap in child nutrition may be bias since only the nutritional

status of the surviving children is observed. That is, selectivity bias is the potential problem with decom-

posing the rural-urban gap in child nutrition (O’Donnell et al. 2008) and ignoring this understates the

gap. The Heckman two-step sample selection procedure is used in an attempt to correct for the possible

sample selection bias. Arguably, shrinking the rural-urban inequality in child health is an important

pathway for achieving national child health targets for most third world countries. Understanding what

drives this gap is essential for effective maternal and child health policy intervention.

Many key development outcomes depend on women’s participation in the economy and their ability to

negotiate favorably in the allocation of resources within the household (Doss 2013). In the context of child

health, differences in the relative power of couples within the household among other factors might explain

the disproportionate share of child malnutrition and mortality across regions. Relative to men, women are

noted for devoting a larger portion of their time and income to the child’s overall health condition (Thomas

1993, Kabeer 1999). This largely depends on the extent to which they can participate in the allocation of

resources within the household. Although cooperation between spouses results in an efficient allocation of

resources within the household (Rasul 2008), women generally have limited power in household decision-

making process (Acharya et al. 2010, Sultana 2011). In addition, women are typically the socially and

economically disadvantaged group in terms of education, employment, inheritance, credit and control over

household resources (Blackden et al. 2006, Nikièma et al. 2008). The gender gap in decision-making within

couples and the prevalence rate of intimate partner violence against women are systematically larger in

poor than in rich communities (Duflo 2012, Jayachandran 2015). This is detrimental to child health and

development (Koppensteiner and Manacorda 2016) and further compounds the health problems of the

disadvantage children already suffering from the lower socioeconomic status of their household.

A number of studies have found maternal characteristics such as education, among other maternal socioe-

conomic and demographic factors to be associated with child health outcomes (Grépin and Bharadwaj
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2015, Jamison et al. 2016). Only few of these studies have examined their contribution to the rural-urban

gap in child health in developing countries (Fotso 2007, Van de Poel et al. 2009). In addition, a growing

body of empirical literature has confirmed the association between women’s autonomy and reproductive

health care utilisation (Allendorf 2007, Kamiya 2011). Evidence on the relative bargaining power within

couples on household outcomes has focused mainly on fertility decisions (Hussain and Lunven 1987, Rasul

2008), labour supply (Lim et al. 2007), the use of health services (Beegle et al. 2001, Maitra 2004, Nikièma

et al. 2008, Kamiya 2011), and child survival (Ghuman 2003, Koppensteiner and Manacorda 2016), with

little on child nutrition, particularly the rural-urban gap in child nutrition. Given the persistently high

child malnutrition and under-five mortality in developing countries (Jamison et al. 2016), there is need

to understand what role the relative power of couples might play in improving development outcomes.

It is a stylized fact that the allocation of investments in health capital and other household expendi-

tures depend not only on individual preferences, but also on their position in decision-making within

the household. For example, even if husband and wife value their health and the health of any other

household member identically, it is not obvious that their preferences over investment in health capital

will be identical (Bolin 1994). Since women tend to earn less than men in most developing countries,

the opportunity cost of child upbringing (time devoted for child care) is lower for women than men (Ray

1998). Maternal health and access to health care matters for child health outcomes, as the economically

disadvantaged women, rather than men, are directly involved in reproductive health practices (Rasul

2008). Empowering women economically and improving their bargaining power in the household is better

for maternal and child health (Dyson and Moore 1983, Caldwell 1986, Ghuman 2003). We make use of

women’s discretion over earned income, participation in household decision-making process, and domestic

violence as indicators of parental bargaining and identify their effects and contributions to the rural-urban

child health differential.

In addition to being economically disadvantaged, culture and more specifically gendered institutions

(norms) in many developing societies overrule and limit women’s bargaining power (Van Staveren and

Odebode 2007, Mabsout and Van Staveren 2010, ?). Female earnings, their level of education (Oreffice

and Bercea 2006) and spousal age differences with partners (Friedberg and Webb 2006) may be used to

measure their bargaining power in the household. It is obvious that bargaining power within couples in

urban and rural communities may be dissimilar, since the level of female education, earnings, awareness

of marital rights and gender institutions are likely unequal between these areas. While most researchers

focus on how differences in household resource endowment explain this gap, identifying the role of parental

bargaining is crucial, as restrictions on women’s power undermine their ability to secure better health

care, for themselves and their children.

Within the context of Tanzania, there is persistently high disparities in the rural-urban child nutritional

outcomes. While only about 25 percent of urban children are malnourished (stunted), over 38 percent

of rural children are malnourished (see Table 1). Child health outcomes in Tanzania could on average

be better than the World Health Organisation (WHO) recommended standards, if health outcomes in

rural communities are made similar to the prevailing urban levels. Similarly, the level of female power

in household decision-making and discretion over resources is relatively low in rural than in urban com-

munities (see Table 1). For example, over 65 percent of all households in urban communities cooperate
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in health care seeking decisions relative to 59 in rural areas. This suggest the likely differential effect of

female autonomy to the rural-urban gap in child health. Rather than rely on intuitive assumptions or on

evidence from other countries with different cultural and demographic settings, this paper tease out the

contribution of parental bargaining to the rural-urban gap in child health, in the context of Tanzania.

In Tanzania like in many developing countries, evidence of child nutrition and mortality have not com-

prehensively shown what might account for differences in child health outcomes across regions and there

exists no evidence of parental bargaining in explaining child health outcomes. The prevailing rural-urban

gap, and the lower female bargaining power in rural areas suggest a number of questions that demand in-

sightful answers. Does parental bargaining explain child nutritional status, and if so, to what extent does

it contribute to the rural-urban gap in child nutrition? Hitherto, the literature on child health outcomes

has focused on household characteristics, ignoring the possible influence of parental bargaining process on

child health. Better maternal and child feeding practices promote child health, but this partly depends

on female control over resources vis-à-vis the level of cooperation between spouses.

2 Estimation Strategies

The effects of parental bargaining on child health is estimated using both the ordinary least square (OLS)

technique and a binary choice model (the probit model). The use of the two estimation approaches is to

ensure that our results are not driven by the method chosen. To understand the prevailing rural-urban

differential in child health, we decompose the observed child nutritional gap using the detailed Oaxaca

and Blinder decomposition. The child health equation for the rural and urban areas is of the type:

Hij = X
′
ijβij + εi (1)

Where i refers to the individual child, j is child residential type, Hi refers to child health for the urban

(rural), X
′
i is a vector of determinants of child health, βi is a vector of associated parameter estimates and

εi is a normally distributed error term. The standard Oaxaca-Blinder decomposition splits the rural-urban

child health differential into the observed and unobserved portion as follows:

H
urban −Hrural

= 4x̄
[
Dβ̂urban + (I −D) β̂rural

]
+4β̂

[
x̄urban (I −D) + x̄ruralD

]
(2)

I is an identity matrix equal to one if X is a scalar and not a vector, D is a matrix of weights, Hj

(j = urban, rural) is the predicted mean nutrition outcome for a given group of children, Xj is the mean

vector of explanatory variables, β̂ is a vector of parameter estimates and ∆ denote a change. When

D = 0, the interaction effects are embedded in the unexplained portion, whereas when D = 1, it is

embedded in the explained part. Such a decomposition will be sensitive to whatever group’s health

outcome that is assumed to be the norm (Madden 2004). For weighting the observed and unobserved

gap, the proportion of the two groups can be used to weight the unexplained gap (Reimers 1983), and

the mean of the coefficient vectors can be used to weight the explained gap (Cotton 1988). Contrarily,

Neuman et al. (1998) suggested that the coefficients from the pooled regression be used. According to
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Jann et al. (2008), these approaches are inappropriate as some of the unexplained parts may be transferred

into the explained component. We use the Jann et al. (2008) which concluded that the pooled model

with a group indicator as an additional variable is the most appropriate.

2.1 Decomposition with Selection corrected

Selectivity arises from the fact that child nutrition is observed only for children alive and this might be

a selective group. Evidence to the rural-urban gap in child nutrition have failed to consider the possible

selectivity bias. To fully comprehend the prevailing rural-urban gap in child nutrition, it is essential

to vigorously evaluate the health of all children born during the period under study (O’Donnell et al.

2008). However, it is difficult to ascertain the nutritional status of children who died during this period.

Correcting for selection bias a two equation model of child health (nutritional status and survival rate) is

considered.

Sij = Z
′
ijγj + εij

Hij = X
′
ijβj + µij (3)

Sij is a dummy variable equivalent to one if the child is alive and zero if the child is dead and Hij is

a continuous variable that measures the nutritional status of children alive, Z
′
ij and X

′
ijare vectors of

explanatory variables, γj and βj are associated parameter vectors and εij and µij are error terms. The

error terms follow a bivariate normal distribution of the form
(
0, 0, σεj , δµj , ρj

)
. Nutritional status is

observed for those whom Sij > 0, so the expected nutritional status of a child alive is:

E (Hij/Sij > 0) = X
′
ijβj + E

(
µij/εij > −Z

′
ijγj

)
= X

′
ijβj + θjλij (4)

θj = ρjδµj , λij = φ
(
Z
′
ijγj

)
/Φ

(
Z
′
ijγj

)
, φ
(
Z
′
ijγj

)
is the standard normal density function and Φ

(
Z
′
ij

)
is

the standard normal cumulative density function. The selectivity corrected equation of rural-urban child

health for children alive is expressed as:

Hij/Sij > 0 = Xijβj + θjλij + εj (5)

Equation 5 is estimated using the Heckman two-step estimation procedure separately for rural and urban

children. Correction of selectivity bias requires the child health decomposition of the form:

Hu −Hr = X
′

r

(
β̂u − β̂r

)
+
(
X
′

u −X
′

r

)′
β̂u +

(
θ̂uλ̂u − θ̂rλ̂r

)
(6)

H is the predicted mean of height-for-age Z-score of children in a given group, X is the mean vector of

explanatory variables, β̂ is a vector of parameter estimates, θ̂ is an estimate of ρδu and λ̂ is an estimate

of the mean Inverse Mills Ratio (IMR). The first two terms to the right of equation 6 are the unexplained

and explained portions of the gap respectively and the third term is the selectivity component.
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2.2 Measures of Child Health

There are two commonly used measures of child health. First is the under-five survival or mortality rate.

This measure is limited as it says nothing about the health status of children currently alive. We use

the second measure (child nutritional status) to identify the prevailing rural-urban gap in child health.

It helps identify children who are at risk of morbidity and mortality, and provides useful information

for policies aimed at reducing child morbidity and mortality. The main approaches for measuring child

nutritional status include clinical signs, biochemical indicators, and anthropometric measures (see Onis

2000). The anthropometric measure is the most appropriate since it distinguishes between short-term

changes from long-term changes in child nutrition (WHO et al. 1986, Onis 2000, O’Donnell et al. 2008). It

uses information on children’s height, weight, and age to generate three key indicators of child nutrition,

namely, height-for-age (stunting), weight-for-height (wasting), and weight-for-age (underweight). In each

of these measures child nutrition is expressed in the form of a Z-score by comparing either the height or

the weight of a child to that of a similar child from a reference healthy population (see Zere and McIntyre

2003). While anthropometric indicators are sensitive in initial cases of malnutrition, non-invasive, less

costly and easy to find, the other two measures are only useful in advanced stages of malnutrition (WHO

et al. 1986, 1995).

The weight-for-height measure reflects acute malnutrition, but is sensitive to short-term changes, and

is essential in evaluating benefits from nutrition intervention programmes. The weight-for-age measure

cannot distinguish between short-term and long-term malnutrition. It is therefore difficult to interpret.

Wasting and stunting are appropriate anthropometric measures, as they can discriminate between tempo-

rary and permanent malnutrition (WHO et al. 1986). However, the literature on child nutrition regards

stunting as the most appropriate measure of childhood malnutrition, as it is directly associated with

socioeconomic status and a reflection of long-term dietary inadequacy (Skoufias 1998). It is an overall

measure of deprivation and is less sensitive to temporary food shortages (Svedberg 1990). The empirical

analysis in this paper makes use of the stunting measure of child nutrition. The descriptive analysis

section uses all three anthropometric measures to understand the relationship between them. Whether or

not a child is stunted, wasted, or underweight is based on the WHO recommended range of the Z-score.

2.3 Measures of Parental Bargaining

Several studies have used economic resources to analyse the parental bargaining process. The main focus

has been on current assets and those brought into marriage (Beegle et al. 2001), unearned income (Schultz

1990, Thomas 1990), or remittances and welfare receipts (Lundberg and Pollak 1994, Lundberg et al.

1997). Recent literature has deviated from economic factors and rely on non-economic factors (domestic

violence, decision-making process, female education, employment and discretion over resources) as proxies

the intra-household bargaining process (Ghuman 2003, Maitra 2004, Nikièma et al. 2008). It has been

shown that women who experienced spousal violence are less likely to participate in vital household

decisions (Bhattacharya 2015). These non-economic factors are widely used in sociology and demography

literature, and measure the degree of autonomy of women in the household.

In this paper, domestic violence, decision-making process, discretion over household resources as well as
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differences in age and education are used as indicators of parental bargaining, in addition to maternal

characteristics. Five yes or no questions are used to construct an index for domestic violence, using

the Principal Component Analysis (PCA). In these questions, women were asked whether or not they

were beaten if (1) they went out without telling their partner, (2) they neglected their children, (3) they

argued with their partner, (4) they refused to have sex with their partner, and (5) they burnt food.

For decision-making, women were asked whether or not they cooperate in decisions regarding household

health care use and household daily purchases. Concerning discretion over household resources woman

were asked whether or not getting money from partner to seek health care was problematic. Likewise,

employment status of the woman is used to proxy for her discretion over economic resources (Ghuman

2003). The selection of these measures is guided by the literature on intra-household bargaining (Ghuman

2003, Maitra 2004, Nikièma et al. 2008).

2.4 Estimation Issues

The potential problem with decomposing the rural-urban gap in child nutrition is the possibility for

selectivity bias (O’Donnell et al. 2008). We are not aware of any study that has attempted to address

this problem. We employ the Heckman two-step sample-selection procedure in an attempt to correct for

possible sample selection bias. The use of Heckman two-step automatically corrects for sample selection

problems (Cameron and Trivedi 2005). However, the major impediment with this approach is identifying

an exogenous (exclusion restriction) variable, and the fact that the error terms of the selection and

outcome equations may be correlated.

We use previous regional child survival rates (obtained from 2004 TDHS) as a possible variable that

exogenously determine child survival in 2010, but not child nutrition in 2010. Regional child survival rate

in 2010 and 2004 are highly correlated, with a correlation coefficient of 0.81, but regional child stunting

rate in 2010 and regional child survival rate in 2004 are weakly correlated, with a correlation coefficient of

0.27 (see Figure 1). It should be noted that the reference population to which a child’s nutritional status is

compared take account of only children alive. With the approach used in computing nutritional outcomes,

it is less likely that current regional child nutritional outcomes are explained by previous regional survival

rates. In addition, children observed in 2004 are independent of children observed in 2010.

We acknowledge that any regional intervention could alter or reverse the survival or stunting trends,

thereby reducing the strong association between previous regional survival rate and current stunting rate.

Based on our knowledge and in the context of Tanzania, there have been no region specific child health

care policy within this period. In addition to our theoretical justification, regional child survival rate in

2004 is a significant predictor of child survival probability in 2010 (see Table 6). We further perform a

sensitivity analysis by decomposing the rural-urban gap in child nutrition with and without selection and

use a nonlinear decomposition by Fairlie (2005) to decompose the rural-urban gap in child survival.
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3 Data and Data Analysis

We use the Tanzanian Demography and Health Survey (TDHS) conducted in 2010. This is a nationally

representative cross-sectional survey conducted by the Tanzania National Bureau of Statistics (NBS)

and funded by the Tanzanian government in collaboration with other international agencies like WHO,

United Nations International Children’s Emergency Fund (UNICEF); United Nations Fund for Population

Activities (UNFPA); and United Nations Development Programme (UNDP). The survey is designed to

provide a comprehensive picture of reproductive health outcomes, household background characteristics,

and general living conditions in the country. For the purpose of this paper, we limit our sample to children

aged 0–59 months, and further divided the sample into rural and urban subsamples.

Table 1: Comparison of determinants of child health outcomes across urban and rural areas
Variables All Rural Urban

Child survival rate (percentage) 88.9 (0.32) 88.8 (0.32) 90.6* (0.31)

Percentage of stunted children 35.4 (0.48) 37.8 (0.49) 25.2* (0.43)

Percentage of children underweight 21.0 (0.41) 22.2 (0.42) 15.9* (0.37)

Percentage of wasted children 4.16 (0.20) 4.07 (0.20) 4.55 (0.21)

Age at first birth (10 - 19) 0.01 (0.12) 0.01 (0.12) 0.01 (0.12)

Age at first birth (20 - 34) 0.42 (0.49) 0.40 (0.49) 0.49* (0.50)

Age at first birth (35+) 0.57 (0.50) 0.58 (0.49) 0.50* (0.50)

No formal education 0.27 (0.44) 0.30 (0.46) 0.13* (0.34)

Completed primary education 0.68 (0.47) 0.67 (0.47) 0.71 (0.45)

At least secondary education 0.05 (0.22) 0.03 (0.16) 0.16* (0.36)

Individual is employed 0.83 (0.34) 0.77 (0.34) 0.89* (0.38)

Maternal health status (height-for-age) -1.22 (1.02) -1.22 (1.01) -1.24* ()1.03

Child is singleton birth 0.97 (0.17) 0.97 (0.17) 0.96 (0.19)

Partner has no formal education 0.18 (0.39) 0.21 (0.16) 0.06 (0.24)

Partner has completed primary education 0.73 (0.44) 0.74 (0.41) 0.68 (0.47)

Partner completed secondary education 0.09 (0.28) 0.04 (0.20) 0.26 (0.44)

Spouses cooperate on health care decision 0.62 (0.49) 0.60 (0.49) 0.69* (0.46)

Spouses cooperate in daily purchase decision 0.40 (0.49) 0.40 (0.49) 0.46* (0.50)

Getting money for health care is problematic 0.49 (0.50) 0.53 (0.50) 0.35* (0.48)

Wife beaten if she goes out without telling him 0.41 (0.49) 0.43 (0.50) 0.33* (0.47)

Wife beaten if she neglects children 0.44 (0.50) 0.46 (0.50) 0.36* (0.48)

Wife beaten if argues with partner 0.41 (0.49) 0.43 (0.50) 0.33* (0.47)

Wife beaten if she refuses to have sex 0.37 (0.48) 0.39 (0.49) 0.26* (0.44)

Wife beaten if she burns food 0.20 (0.40) 0.22 (0.41) 0.14* (0.35)

Household is in the first wealth quintile 0.21 (0.41) 0.26 (0.44) 0.04* (0.20)

Household is in the second wealth quintile 0.23 (0.42) 0.27 (0.45) 0.03* (0.17)

Household is in the third wealth quintile 0.22 (0.42) 0.26 (0.44) 0.07* (0.25)

Household is in the fourth wealth quintile 0.20 (0.40) 0.17 (0.38) 0.28* (0.45)

Household is in the fifth wealth quintile 0.14 (0.35) 0.03 (0.18) 0.58* (0.49)

Distance to health facility is problematic 0.46 (0.50) 0.51 (0.50) 0.23* (0.42)

Access to clean source of drinking water 0.44 (0.50) 0.37 (0.48) 0.76* (0.43)

Access to at least a pit latrine 0.83 (0.38) 0.80 (0.40) 0.97* (0.16)

Number of children under age five (mean) 1.64 (1.48) 1.76 (1.56) 1.15* (0.99)

Household size (mean number) 7.14 (4.05) 7.34 (4.26) 6.32* (2.90)

Note: Standard deviation in parentheses and * indicates that the rural-urban gap is significant.
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In Table 1, we test for the equality in mean in child health, parental bargaining, as well as individual

and household characteristics between rural and urban communities. The results reveal some interesting

differences in observable child health outcomes and parental bargaining indicators between the rural

and urban population. While stunting, wasting, and underweight are all measures of nutritional status,

malnutrition in the context of this paper strictly refers to stunting, and the two terminologies are used

interchangeably. As expected, child health outcomes (nutrition and survival rate) are substantially and

significantly better in urban than in rural areas. For instance, about 38 percent of rural children are

stunted relative to only 25 percent in urban areas. In addition, under-five survival rate is 89 percent in

rural areas compared to 91 percent in urban areas.

In terms of parental bargaining attributes, there exist significantly low levels of cooperation in decision-

making between parents in rural household. In 60 percent of all rural households, parents cooperate in

health care decision relative 69 percent when the urban sample is considered. Rural women are more

prone to domestic violence than their urban counterparts. For example, while over 43 percent of rural

women are beaten if they argue with their partners, only 33 percent of urban women are beaten when they

argue with their partners. Maternal access to formal education, maternal employment rates (both skilled

and unskilled) are significantly higher in urban than in rural areas. This indicates that urban women

are more empowered. Household socioeconomic status is on average significantly better in urban than in

rural areas. For example, only 20 percent of rural households belong to the high income quintiles (fourth

and fifth) compared to 86 percent in urban areas. The rural-urban differences reported here suggest that

urban children are likely to have a nutritional advantage.

Table 2 shows the average difference in stunting across the different parental bargaining indicators and

other covariates. Stunting rates are substantially and significantly higher in violence prone households

than violence free households. For example, stunting is 5 percent higher in households where women are

beaten if they went out without telling their partners. As expected, the rate of stunting is generally lower

if couples cooperate in household decision making process. The stunting rate is 2 percent significantly

lower if couples cooperate in health care use decisions than when they do not cooperate. Children of

employed women are less likely to be stunted relative to children of unemployed women. A substantial

proportion of children from the poorest household (42 percent) are stunted, and only about 20 percent of

those from the richest households are stunted. Interestingly the proportion of stunted children decreases

as we move from the lowest to the highest wealth quintiles.
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Table 2: Mean comparison of child stunting across various characteristics
Mean Mean Difference

Variables Yes No (Yes - No)

Child is delivered in a health facility 30.0 37.2 -0.072* (0.115)

Individual is employed 26.8 35.0 -0.082* (0.016)

Child is singleton birth 33.2 58.3 -0.251* (0.037)

Wife beaten justify if she (violence):

Goes out without telling her partner 36.5 31.8 0.046* (0.012)

Neglects their children 36.2 32.2 0.040* (0.012)

Argues with her partner 36.1 32.4 0.038* (0.012)

Refuses to have sex with her partner 37.1 32.3 0.048* (0.012)

Burns food 38.4 32.8 0.056* (0.015)

Spouses cooperate in health care decision 32.7 35.1 -0.024‡ (0.013)

Spouses cooperate in household visit decision 33.4 33.7 -0.003 (0.013)

Spouses cooperate in household purchases 31.5 34.4 -0.029† (0.014)

Getting money for medical care is problematic 37.4 30.7 0.066* (0.012)

Distance to facility is problematic 36.8 31.6 0.052* (0.012)

Individual belongs to first wealth quintile 41.7 31.8 0.110* (0.014)

Individual belongs to second wealth quintile 38.1 32.5 0.056* (0.014)

Individual belongs to third wealth quintile 35.0 33.5 0.015 (0.014)

Individual belongs to fourth wealth quintile 29.8 34.8 -0.050* (0.014)

Individual belongs to fifth wealth quintile 19.8 36.2 -0.164* (0.016)

Note: Standard errors in parenthesis, level of significance: * P ≺ 0.01, † P ≺ 0.05, ‡ P ≺ 0.1. The mean values are
percentages of children who are stunted. Yes = individual has such characteristics and No = individual does not have such
attributes. The Yes and No columns shows the proportion of stunted children.

3.1 Child Nutrition and Household Wealth

Figure 2 examines the three anthropometric measures of child nutrition in relation to household wealth

holdings. The figure reveals that stunting and underweight are highly sensitive to household wealth, while

wasting appears to be less responsive to wealth. The rate of stunting and underweight are almost twice

as high among the lowest wealth quintile than the richest quintile. Using per capita expenditure decile,

stunting rate in the poorest 10 percent of households in South Africa are eight times those of the richest

10 percent and underweight is about three times higher (Zere and McIntyre 2003).

Figure 3 provides an understanding of the relationship between the various anthropometric measures of

child nutritional status in both rural and urban areas. The notion here is to identify whether or not a

stunted child is likely to be underweight or wasted. While we find no evidence to suggest that stunted

children are most likely to be wasted, there exists a positive association between underweight and stunting,

and between underweight and wasting. The relationships are consistent across rural and urban dwellers

(see Figure 3) and is supported by existing literature. For instance, O’Donnell et al. (2008) noted that,

the absence of wasting in a population does not necessary signify the absence of stunting, since the former

is short-term. Using data for under-five children in 22 African countries, De Onis et al. (1993) found

that underweight is strongly and positively correlation with wasting and stunting. They found a very

low correlation between wasting and stunting. Similar results were obtained by Victoria (1992) for Latin

America, Eastern Mediterranean, and Asian countries.
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4 Empirical Results

Table 3: Marginal effects and regression estimates of parental bargaining including other controls
Panel A: Marginal effects estimates from the probit regression

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

Domestic violence index 0.01*** 0.01* 0.02*** 0.01*** 0.01** 0.02** 0.01* 0.01* 0.01*

(0.00) (0.00) (0.01) (0.00) (0.00) (0.01) (0.00) (0.00) (0.01)

Limited discretion over household wealth 0.07*** 0.05*** 0.07** 0.05*** 0.04*** 0.04 0.03** 0.02* 0.03

(0.01) (0.01) (0.03) (0.01) (0.01) (0.03) (0.01) (0.01) (0.03)

Both partners decide on daily purchases -0.04** -0.04** -0.04 -0.04** -0.03* -0.04 -0.04** -0.04** -0.04

(0.02) (0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Partner alone decides on daily purchases 0.08*** 0.10*** 0.02 0.08** 0.09** 0.02 0.07** 0.08** 0.02

(0.03) (0.04) (0.06) (0.03) (0.03) (0.06) (0.03) (0.03) (0.06)

Both partners decide on health care use -0.09*** -0.08*** -0.07* -0.09*** -0.09*** -0.06 -0.08*** -0.09*** -0.05

(0.02) (0.02) (0.04) (0.02) (0.02) (0.04) (0.02) (0.02) (0.04)

Partner alone decides on health care use 0.02 0.03 0.01 0.02 0.01 0.04 0.02 0.01 0.03

(0.02) (0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03)

Maternal and child characteristics No No No Yes Yes Yes Yes Yes Yes

Household socioeconomic status No No No No No No Yes Yes Yes

Observations 5,560 4,565 995 5,478 4,489 989 5,478 4,489 989

Panel B: OLS regression estimates

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

Domestic violence index -0.04*** -0.02* -0.08*** -0.03*** -0.02** -0.05** -0.02* -0.01 -0.04

(0.01) (0.01) (0.03) (0.01) (0.01) (0.03) (0.01) (0.01) (0.03)

Limited discretion over household wealth -0.22*** -0.15*** -0.29*** -0.14*** -0.10*** -0.18* -0.06 -0.04 -0.11

(0.04) (0.04) (0.10) (0.04) (0.04) (0.10) (0.04) (0.04) (0.10)

Both partners decide on daily purchases 0.05 0.09* -0.13 0.04 0.07 -0.13 0.05 0.10* -0.17*

(0.05) (0.05) (0.10) (0.05) (0.05) (0.10) (0.05) (0.05) (0.10)

Partner alone decides on daily purchases -0.27*** -0.25** -0.26 -0.24*** -0.21** -0.23 -0.20** -0.16* -0.28

(0.09) (0.10) (0.19) (0.09) (0.10) (0.19) (0.09) (0.10) (0.19)

Both partners decide on health care use 0.24*** 0.15** 0.38*** 0.21*** 0.17*** 0.29** 0.18*** 0.14** 0.29**

(0.06) (0.07) (0.12) (0.06) (0.07) (0.12) (0.06) (0.07) (0.12)

Partner alone decides on health care use -0.04 -0.08* 0.07 -0.04 -0.05 -0.01 -0.04 -0.05 0.04

(0.05) (0.05) (0.11) (0.04) (0.05) (0.11) (0.04) (0.05) (0.11)

Maternal and child characteristics No No No Yes Yes Yes Yes Yes Yes

Household socioeconomic status No No No No No No Yes Yes Yes

Constant -1.56*** -1.54*** -1.75*** -2.10*** -1.98*** -2.27*** -2.28*** -2.19*** -2.31***

(0.11) (0.12) (0.26) (0.17) (0.18) (0.50) (0.18) (0.19) (0.57)

Observations 5,560 4,565 995 5,478 4,489 989 5,478 4,489 989

R-squared 0.02 0.01 0.04 0.10 0.08 0.10 0.11 0.10 0.12

Notes: Standard errors are given in parentheses. The results in Panel A obtained from the probit estimation, and the results in Panel
B are from the OLS regression. In column (1) to (3), both maternal and household characteristics are excluded. In column (4) to (6)
maternal and child characteristics are included, and in column (7) to (9) both maternal and household characteristics are included.
Column 1, 4, and 7 present estimates from the pooled sample, column 2, 5, and 8 present estimates from the rural sample, and column
3, 6, and 9 present estimates from the urban sample. It should be noted that the dependent variable for the probit is child stunting (
1 if child is stunted 0 otherwise). For the OLS, the height-for-age index is used, with higher values indicating better child nutritional
outcomes (positive estimates indicates that child nutrition status improves with the covariate in question and vice versa for negative
estimates). Other control variables include maternal age at first birth,, employment status, education, differences in age and education
of parents, place of child birth, birth interval, singleton births, gender of child, number of under-five in household and household wealth.
* denotes statistical significant at 10%, ** denotes significant at the 5% level and *** denotes significant at the 1% level.
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Table 3 presents estimated effects of parental bargaining on the probability of child stunting, controlling

for mother, child, and household characteristics. Panel A presents estimates from the probit model and

Panel B presents estimates from an OLS1. The results suggest that child stunting increases with the level

of female domestic violence. Limited female discretion over household wealth increase the probability of

child stunting. The probability of child stunting is 7 percent higher among women with limited discretion

over household wealth (see column 1 of Table 3). This confirms to the argument that women’s limited

discretion over household resources reduce their ability to seek care and to provide recommended nutrients

to their children (see Ghuman 2003). Partner’s cooperation in health care use decisions, reduces the

probability of child stunting by 9 percent. In addition, partner’s cooperation in household daily purchase

decisions, reduces the probability of child stunting by 4 percent. The estimates are generally insensitive

to the inclusion of maternal, child and household characteristics, but varies significantly between the

estimated approaches (see Panel A and Panel B of Table 3 for comparisons). Another observation is that

differences in the level of education between couples significantly reduce child stunting in urban areas and

not in the pooled or rural population (see Table 7).

Maternal, child-specific and household characteristics are also important determinants of child stunting

(see Table 7). Female children, singleton birth and children delivered in a health facility are less likely to

be malnourished than their counterparts. There is a positive and significant association between maternal

empowerment through education and employment, and child nutrition. Maternal health status and age

at birth (between aged 20 and 35 years) are positively associated with child nutritional status. In terms

of household characteristics, child nutrition increase with the level household resource endowment. (see

Table 7. This findings are consistent with existing evidence on child mortality (Van de Poel et al. 2009).

4.1 Decomposition Results

This decomposition analysis seeks to answer three fundamental questions. First, what is the child nutri-

tional gap between rural and urban communities if the sample of children alive is random? This is given

by the total gap without correcting for sample selection. Second, what would the nutritional gap be if

the sample of children alive is not random? This is the total gap from a selectivity corrected child health

equation. Third, what would the nutritional gap be if rural households were exactly identical to urban

households except for differences in parental bargaining? This is the contribution of parental bargaining to

the nutritional gap. To answer these fundamental questions, the detailed Oaxaca-Blinder decomposition

with and without selection is adopted (see Section 2). In addition, a generalised non-linear decomposition

by Fairlie (2005) is adopted to identify the difference in child survival probability between these areas.

The nutritional variable here is continuous with high values implying better nutritional outcomes.

Table 4 illustrates an extended decomposition of the rural-urban gap in child nutrition. The gap is divided

into the explained (due to differences in observable characteristics) and unexplained (due to differences in

coefficients and unobservables). First, we assumed no sample selection bias (sample is random) or there

is no possibility to correct for sample selection bias as has been the case in the literature. Second, we

attempt to correct for the possible sample selection bias. In addition, the nonlinear decomposition is used

1It should be noted that the child health variable for the OLS is continuous with high values indicating better nutritional
outcomes and vice versa
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to determine the rural-urban difference in child survival rate. The results are generally more plausible

for urban than for rural children. Without adjusting for sample selection, the average nutritional status

(z-score) is -1.14 for urban children and -1.59 for rural children. These values decreased to -1.39 and

-1.89 respectively after correcting for selection bias. The overall rural-urban gap in child nutrition is

0.45 and increased to 0.50 after correcting for sample selection bias. The results reveal that about 69

percent of the gap can be explained by differences in the distribution of observable covariates across these

regions. The total explained gap reduces to 62 percent after correcting for selection bias. In the non-linear

decomposition, 79 percent of the gap in child survival is due to differences in observable characteristics.

Overall the results suggest that differences in household socioeconomic status remain the main drivers

of the rural-urban gap in child nutritional status, but can be exacerbated by differences in parental

bargaining. Finally, failure to correct for possible sample selection bias results in underestimation of the

rural-urban gap in child health.

Table 4: Extended rural-urban child health decomposition (sample selection corrected)
Selection bias
not adjusted

Selection bias
adjusted

Nonlinear
(child survival)

Predicted mean for urban population -1.1427*** -1.3901*** 0.9206

(0.0738) (0.1134)

Predicted mean for rural population -1.5887*** -1.8876*** 0.8958

(0.0314) (0.0490)

Total gap (Urban - Rural) 0.4461*** 0.4975*** 0.0248

(0.0802) (0.1235)

Total explained gap 0.3065*** 0.3065*** 0.0197

(0.0693) (0.0693)

Percentage of explained gap 68.7% 61.6% 79.12%

Total unexplained gap 0.1396* 0.1910 0.0052

(0.0767) (0.1246)

Percentage of unexplained gap 31.3% 38.4% 20.88%

Total gap in predicted means 0.4460*** 0.4975*** 0.0249

(0.0802) (0.1235)

Percentage of total gap 100% 100% 100%

Number of observations 4,570 4,570 17,642

Note: Robust standard errors in parentheses: level of significance: *** P ≺ 0.01, ** P ≺ 0.05, * P ≺ 0.1.

Table 5 presents the contribution of each covariate to the observed rural-urban gap in child nutrition

with and without selection bias. Parental bargaining indicators (measured by cooperation in decision-

making, female discretion over resources, domestic violence, differences in education, and differences in

age between couples) account for 5 percent of the gap without selection and 4 percent with selection (6

percent of the total explained gap). Maternal and child specific characteristics account for 10.8 percent

of the total gap without selection and 9.7 percent with selection (16 percent of the total explained gap).

Over 53.4 percent of the gap without selection and 47.9 percent of the gap with selection (78 percent of

the total explained gap) is due to differences in socioeconomic status between rural and urban households.

Van de Poel et al. (2009) also confirmed that a greater part (67 percent) of the rural-urban gap in infant

mortality in six Sub-Saharan African countries is attributed to differences in household socioeconomic

status. Interestingly, differences in household wealth alone account for 32 percent of the overall explained
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gap. The main finding from this analysis is that, if the level of parental bargaining in rural households

is equivalent to that in urban households, the overall rural-urban gap in child nutrition will reduce by 5

percent without selection and 4 percent with selection

Table 5: Detailed decomposition of rural-urban child nutrition correcting for sample selection
Selection bias not adjusted Selection bias adjusted

Variables Explained % Explained %

Domestic violence index 0.001 0.11 0.001 0.10

Spouses cooperate in household purchases 0.002 0.47 0.002 0.42

Spouses cooperate in health care decisions 0.003 0.72 0.003 0.64

Getting money for care not problematic 0.011 2.49 0.011 2.23

Absolute difference in education 0.002 0.52 0.002 0.46

Absolute difference in age 0.001 0.20 0.001 0.18

Contribution from bargaining 0.02 4.51 0.02 4.03

Individual is employed 0.009 1.97 0.009 1.77

Individual years of schooling 0.025 5.52 0.025 4.95

Individual age at first birth 0.008 1.84 0.008 1.65

Child is singleton birth 0.008 1.82 0.008 1.63

Child is delivered in facility childbirth) 0.017 3.77 0.017 3.38

Maternal health (height-for-age) -0.018 -4.08 -0.018 -3.66

Contribution from maternal factors 0.049 10.84 0.049 9.72

Household size -0.000 -0.07 -0.000 -0.06

Number of under-five in the household -0.027 -6.10 -0.027 -5.47

Distance to facility is problematic -0.007 -1.59 -0.007 -1.43

Household wealth index 0.144 32.31 0.144 28.97

Has access to pure drinking water 0.012 2.62 0.012 2.35

Has access to toilet facilities 0.041 9.08 0.041 8.14

Zone of Residence 0.076 17.13 0.076 15.36

Contribution from household factors 0.239 53.38 0.239 47.86

Total explained/Unexplained 0.308 68.73 0.308 61.61

Observations 4,570 4,570

A contribution from each variable reveals the difference in its distribution between the rural and urban

communities, and its degree of association with child nutrition. Half of the contributions of parental

bargaining are from women’s limited discretion over household resources to seek care. High incidence of

domestic violence in rural areas increase the overall gap by 0.1 percent, while low level of cooperation

in household decision-making in rural areas increase the gap by 0.54 percent. Differences in educational

attainment between couples account for 0.52 percent and differences in age 0.2 percent of the gap. The con-

tribution of each of these indicators reduce slightly after correcting for sample selection bias. Differences

in maternal education between rural and urban areas account for 5.5 percent and maternal employment

account for 2 percent of the gap in child nutrition. The relative contributions of the observed factors to

the explained and the unexplained gaps are presented in Figure 4.
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5 Conclusion

This paper has investigated the contribution of parental bargaining to the rural-urban gap in child nutri-

tion in Tanzania, a country where most communities are basically patriarchal in nature with a significant

disparity in rural-urban child health. We argue that parents care about the health of their children,

but their actions may affect child health inputs which in turn affect child health. Therefore, increasing

parental cooperation or female participation in household decision making, increasing female discretion

over household resources and a declined rate of domestic violence in rural communities can help reduce

the rural-urban gap in child nutrition. This offers an attractive policy option particularly when compared

to the difficult alternative of household wealth redistribution. The study further suggests that the overall

gap is likely to be underestimated if sample selection bias is not adequately addressed.

The effect of parental bargaining on child nutrition was estimated using a standard probit and the ordinary

least square to check for the sensitivity of the results to different specifications. A variety of parental

bargaining attributes are used to examine the relationship between parental bargaining and the probability

of child stunting. The results suggest that parental cooperation in decision making, maternal discretion

over household resources and low incidence of domestic violence significantly increase child nutritional

outcome (reduce child stunting). The effects are significant mostly in rural but not in urban communities.

The magnitude of the coefficients of parental bargaining are less sensitive to the inclusion maternal,

child and household characteristics. Taken together, the results suggest that maternal, child specific and

household attributes are important in explaining the probability of child stunting.

The decomposition results suggest that differences in parental bargaining between rural and urban house-

holds account for 4 to 5 percent of the rural-urban gap in child nutrition. The results confirm that over

69 percent of the gap is explained by differences in the distribution of factors that determine child health,

whereas differences in unobservables account for only 31 percent of the gap. The paper illustrates the

significance of properly correcting for sample selection bias, as failure to do so clearly understate the gap.

A bulk of the total explained gap is due to differences in household wealth. Poor child health and the

rural-urban gap derived from differences in household and community factors can be exacerbated by the

inability of parents to cooperate in their actions. From this perspective, we argue that policies need not be

limited to correcting community deficiencies and household endowment, but how to empower women as

empowering rural women reduces the parental bargaining gap directly through discretion over resources

and indirectly through their participation in household decision making process.
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Appendix

Table 6: Marginal effects of child survival rate in 2004 on child survival probability in 2010
Variables Pooled Rural Urban

Child survival rate 2004 0.01*** 0.01*** 0.01***
(0.00) (0.00) (0.00)

Observations 29,458 23,956 5,502
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Table 7: Regression estimates of parental bargaining including other controls
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

Domestic violence index -0.04*** -0.02* -0.08*** -0.03*** -0.02** -0.05** -0.02* -0.01 -0.04

(0.01) (0.01) (0.03) (0.01) (0.01) (0.03) (0.01) (0.01) (0.03)

Getting money for care is problematic -0.22*** -0.15*** -0.29*** -0.14*** -0.10*** -0.18* -0.06 -0.04 -0.11

(0.04) (0.04) (0.10) (0.04) (0.04) (0.10) (0.04) (0.04) (0.10)

Both partners decide on daily purchases 0.05 0.09* -0.13 0.04 0.07 -0.13 0.05 0.10* -0.17*

(0.05) (0.05) (0.10) (0.05) (0.05) (0.10) (0.05) (0.05) (0.10)

Partner alone decides on daily purchases -0.27*** -0.25** -0.26 -0.24*** -0.21** -0.23 -0.20** -0.16* -0.28

(0.09) (0.10) (0.19) (0.09) (0.10) (0.19) (0.09) (0.10) (0.19)

Both partners decide on health care use 0.24*** 0.15** 0.38*** 0.21*** 0.17*** 0.29** 0.18*** 0.14** 0.29**

(0.06) (0.07) (0.12) (0.06) (0.07) (0.12) (0.06) (0.07) (0.12)

Partner alone decides on health care use -0.04 -0.08* 0.07 -0.04 -0.05 -0.01 -0.04 -0.05 0.04

(0.05) (0.05) (0.11) (0.04) (0.05) (0.11) (0.04) (0.05) (0.11)

Individual less educated than her partner 0.06 0.04 0.12 0.11** 0.06 0.28** 0.06 0.02 0.27**

(0.05) (0.05) (0.11) (0.05) (0.05) (0.11) (0.05) (0.05) (0.12)

Individual is younger than her partner 0.15 0.06 0.61** 0.09 0.02 0.40 0.06 0.01 0.39

(0.10) (0.11) (0.26) (0.10) (0.10) (0.26) (0.10) (0.10) (0.26)

Age at first birth (20-35) 0.11*** 0.14*** 0.02 0.11*** 0.14*** 0.02

(0.04) (0.04) (0.09) (0.04) (0.04) (0.09)

Age at first birth (35+) 0.17 0.44 -0.36 0.20 0.45 -0.33

(0.43) (0.53) (0.77) (0.43) (0.53) (0.77)

Individual years of schooling 0.02*** 0.01** 0.06*** 0.01 -0.00 0.05***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.02)

Individual is employed 0.30*** 0.24*** 0.30*** 0.22*** 0.20*** 0.26***

(0.05) (0.06) (0.09) (0.05) (0.06) (0.10)

Maternal health (height-for-age) 0.32*** 0.34*** 0.26*** 0.31*** 0.33*** 0.25***

(0.02) (0.02) (0.04) (0.02) (0.02) (0.04)

Child is male -0.14*** -0.15*** -0.07 -0.14*** -0.15*** -0.07

(0.04) (0.04) (0.08) (0.03) (0.04) (0.08)

Child is delivered in a health facility 0.24*** 0.21*** 0.09 0.15*** 0.17*** 0.06

(0.04) (0.04) (0.11) (0.04) (0.04) (0.11)

Type of birth (singleton birth) 0.68*** 0.67*** 0.42 0.68*** 0.70*** 0.47

(0.12) (0.13) (0.38) (0.12) (0.12) (0.38)

Number of under-five in household -0.00 0.00 -0.00

(0.02) (0.02) (0.05)

Household size 0.02** 0.01* 0.03*

(0.01) (0.01) (0.02)

Second wealth quintile 0.05 0.09 -0.76**

(0.05) (0.05) (0.34)

Third wealth quintile 0.12** 0.17*** -0.47*

(0.06) (0.06) (0.28)

Fourth wealth quintile 0.33*** 0.37*** -0.14

(0.06) (0.06) (0.24)

Fifth wealth quintile 0.61*** 0.71*** -0.02

(0.07) (0.10) (0.24)

Constant -1.56*** -1.54*** -1.75*** -2.10*** -1.98*** -2.27*** -2.28*** -2.19*** -2.31***

(0.11) (0.12) (0.26) (0.17) (0.18) (0.50) (0.18) (0.19) (0.57)

Observations 5,560 4,565 995 5,478 4,489 989 5,478 4,489 989

R-squared 0.02 0.01 0.04 0.10 0.08 0.10 0.11 0.10 0.12

Notes: Standard errors are given in parentheses. In column (1) to (3), both maternal and household characteristics are
excluded. In column (4) to (6) maternal and child characteristics are included, and in column (7) to (9) both maternal and
household characteristics are included. It should be noted that the dependent variable for the OLS, the height-for-age index
is used, with high values indicating better child nutritional outcomes (positive estimates indicates that child nutrition status
improves with the covariate in question and vice versa for negative estimates). * denotes statistical significant at 10%, **
denotes significant at the 5% level and *** denotes significant at the 1% level.
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Figure 1: Correlation between survival and nutrition
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Source: Derived from TDHS 2010

Figure 2: Child nutrition by household wealth quintile
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Figure 3: Correlation of anthropometric indicators
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Figure 4: Percentage contribution of grouped covariates
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