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Abstract

Researchers and development organizations have shown interest in individual empowerment
because it presumably improves well-being. Estimates of empowerment’s effects on well-being
contain biases from the potential endogeneity of empowerment. Using data from an autarkic
society of foragers and horticulturalists in the Bolivian Amazon, the Tsimane’, we overcome the
hurdles by: (1) matching spouses’ responses to the same questions about who makes decisions or
who breaks ties in 10 domains to improve accuracy in measures of empowerment and (2) using
parental attributes of spouses as instrumental variables for spousal empowerment. Outcomes
include two anthropometric indices of short-run nutritional status: body-mass index and age and
sex-standardized z scores of mid-arm muscle area. The empowerment of household heads did not
affect their nutritional status or other indicators of their well-being, such as income, wealth,
expenditures, happiness, social capital, or self-perceived health. It also did not affect the
nutritional status of their offspring. Nor did it affect the difference in income, wealth, or
monetary expenditures between spouses. The insubstantial effects persisted with other definitions
of empowerment or types of regressions. We end with a discussion of why empowerment,
despite its popularity in development discourse, has such tenuous links with objective indicators

of well-being, and the implication of the finding for future studies of empowerment’s effects.
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Introduction. Since at least the 1960s, researchers and development organizations have
noted that individual empowerment matters because it improves individual well-being
(Kar, Pascual & Chickering 1999). Researchers have drawn on the idea to direct
interventions to marginalized groups, including women. Such interventions, the
reasoning goes, empower the people receiving the interventions, thus improving their
well-being. Since then the belief that empowerment counts in its own right has grown to
attain iconic prominence in development organizations (Narayan 2002; United Nations
Development Program 2002; World Bank 1991) and among scholars (Agarwal 1997;

Kabeer 1999; Lundberg & Pollak 1996; Sen 1985).

But to provide irrefragable evidence that individual empowerment contributes to
individual well-being one must overcome two hurdles. One must first provide a
definition of individual empowerment that excludes its determinants or consequences.
For example, equating individual empowerment with desirable outcomes, such as
schooling, income, social capital, civil liberties, contraceptive use, age of marriage, or
good health, as analysts routinely do (Lambert, Millimet & Slottje 2005; Nanda 1999;
Scanlan 2004; Zimmerman 1990), conflates cause with effect. Because individual
empowerment shapes and reflects those outcomes, those outcomes should stand on their
own, apart from the definition of individual empowerment. Second, even if individual
empowerment and indicators of well-being stand apart, they could affect each other, and
both could reflect mutual unmeasured attributes. For instance, individual empowerment
might improve individual earnings, but people with higher earnings might feel

empowered, and earnings and empowerment might both respond to unmeasured traits,



such as the need to achieve, role models in the household, or social norms (Pahl 1983).
To advance the empirical understanding of how individual empowerment contributes to
individual well-being, one must unbraid individual empowerment from individual well-
being and provide a persuasive way to show that causality runs from individual

empowerment itself — and not its surrogates -- to individual well-being.

In this article we contribute to research on the effect of individual empowerment on
individual well-being by tackling the two hurdles. Using data from an autarkic society of
foragers and horticulturalists in the Bolivian Amazon, the Tsimane’, we estimate the
effect of individual empowerment of spouses on their own anthropometric indicators of
short-run nutritional status, and do so through two steps. First, we build on the growing
recognition in studies of empowerment that people’s perception of their empowerment
forms the cornerstone for gauging empowerment (Hindin 2000; Kantor 2003; Kar,
Pascual & Chickering 1999; Stein 1997), but we also make sure their perceptions match
reality (Ashraf 2005). To measure individual empowerment, we asked the wife and the
husband — separately -- who made decisions in a wide range of domains, and who broke
the tie when they disagreed. We compare their answers to the same question to decide
whether separate perceptions of decision making by the wife and by the husband concur
and, so, obtain a more objective measure of empowerment than one could have obtained
from examining only the answers provided by each spouse separately. Second, to assess
the effect of individual empowerment on a spouse’s own nutritional status we use
instrumental variables that overlap strongly with individual empowerment, but not with

anthropometric indicators of short-run nutritional status. As instrumental variables for



empowerment we use the human capital and the physical stature of the parents of each
spouse. Our identification strategy represents an improvement over earlier household
studies of individual empowerment because those studies have generally not controlled

for biases from the potential endogeneity of empowerment.

Individual empowerment and development. In household studies researchers have

defined individual empowerment in at least two broad ways. Some have indexed
empowerment to desirable attributes, such as schooling, income, or fertility (Jewkes
2002; Lambert, Millimet & Slottje 2005). People with more schooling or with more
income, or with fewer unwanted children, ipso facto, must be more empowered than
people with lower levels of those attributes. Useful as a first step, the definition makes it
hard to disentangle individual empowerment from the outcomes it affects, and treats

empowerment as a latent construct.

In contrast to people who use the first definition, others have opted to define and measure
individual empowerment in a more direct way, and have done so by equating
empowerment with the ability to make decisions, principally inside the household
(Agarwal 1994; Grasmuck & Espinal 2000; Holvoet 2005; McElroy 1992). The second
definition implies that individual empowerment matters in its own right because it should

expand people’s choices and freedoms and their ability to shape their lives (Sen 1999).

In development much of the discussion of empowerment has centered on the status of

women (Blumberg, Rakowski, Tinker & Monteon 2005). Studies suggest that women



(part B): (1) cooking and buying food, (2) buying alcohol, (3) working in wage labor by
the participant, (4) buying clothing, (5) setting the level of educational attainment for
children, (6) helping children, family, or in-laws in work, (7) having children, (8) buying
luxury goods, (9) selling own goods, and (10) initiating reconciliation after a
disagreement.

INSERT TABLE 1 ABOUT HERE
We do the core analysis with measures of total individual empowerment or answers to the
ten questions, but later we assess whether answers only to the questions about food --
who decides what food to buy and what to cook, and who breaks the tie during arguments
about food purchases or cooking? -- matter most for nutritional status. When using
anthropometric indices of short-run nutritional status as dependent variables one might
hypothesize that measures of total general individual empowerment might be too crude,
and not count as much as a measure of empowerment over the preparation and the
acquisition of food — a measure that would link more naturally, more directly, and more

tightly with nutritional status.

From the answers we constructed two variables to capture total general individual
empowerment; we call the two variables decider and tie breaker. First, if both spouses
agreed that the wife or the husband made the decision in a domain, we coded the answer
as +1; we assigned a zero when the two spouses agreed that either a third party or both
spouses together decided. We also assigned a zero when the two spouses disagreed on
who decided. We re-coded answers so each re-coded answer contained either a +1 or a

zero for each spouse. So defined, the +1 category captures agreement between spouses
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that either the wife or the husband made the decision. We added the ten re-coded scores
to arrive at an index of total perceived decision making; we call the variable decider. We
repeated the procedure for answers to the ten questions about who broke ties; we call the
variable tie breaker. Potential scores for decider or for tie breaker ranged from zero to
10. The two measures of empowerment correlated moderately well (correlation=0.72,;

p=0.001; n=440).

Instrumental variables for individual empowerment. We followed two steps

to select instrumental variables for individual empowerment. First, we regressed each of
the two measures of empowerment (dependent variables) against covariates of nutritional
status, plus potential instrumental variables for empowerment. We did so to identify the

instrumental variables most highly linked to empowerment.

Potential instrumental variables included the modern human capital of the participant’s
mother and father and the participant’s perceived parental stature. We next explain the
rationale for the use of the potential instruments. In development studies, researchers
have found associations between own human capital and own empowerment (Narayan
2002). Researchers in industrial nations have used parental human capital as an
instrumental variable for own human capital (Wooldridge 2003). Parents with modern
human capital likely transmit to their offspring a greater sense of mastery and ability to
make decisions, so parental modern human capital should contribute to own
empowerment. A spouse reporting being taller than her or his parents would indicate

having received significant parental investments while young. The transmission of
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modern human capital and investments from parents to offspring should enhance the

empowerment of the offspring.

Possible instrumental variables for empowerment had to do with attributes of the parents
of each spouse, and included the following: maximum school grade achieved, writing
skills, Spanish fluency, and perceived stature. For perceived parental stature, we asked
each spouse the following question about each of their same-sex parent: “Was (is) your
mother (father) taller, shorter, or the same physical stature as you?” Columns a-b, Table
2, contain the results of the reduced-form regressions.

INSERT TABLE 2 ABOUT HERE
Second, we regressed each of the two measures of nutritional status against the parental
attributes just discussed (the potential instrumental variables) plus the participant’s age,
sex, schooling, and physical stature, and village dummy variables. We show those results

in columns c-d of Table 2.

The results of Table 2 suggest that some parental variables overlapped well with
measures of empowerment of the spouse, but not with the two anthropometric indices of
short-run nutritional status of the spouse. When using decider as an outcome variable
(column b), we find that two potential instrumental variables -- mother’s fluency in
Spanish and father’s physical stature -- each was associated with empowerment at the
90% confidence level or higher; combined, the two variables bore a statistically
significant association with empowerment (F=2.75; p=0.065). When using tie breaker as

an outcome variable (column a), we find that four potential instrumental variables --
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mother’s writing skills and fluency in Spanish and father’s schooling and writing ability -
- each showed a statistically significant association with tie breaker. Each variable was
statistically significant at the 95% confidence level or higher; together, the four variables

bore a statistically joint significant relation with empowerment (F=4.65; p=0.001).

The last four columns of Table 2 (c-f) contain regression results with anthropometric
indices of short-run nutritional status as dependent variables; as explanatory variables we
include empowerment, the significant instruments of empowerment from the reduced-
form equations (columns a-b of Table 2), and covariates of nutritional status. Those
results suggest that none of the instrumental variables alone or together bore a
statistically significant relation with anthropometric indices of short-run nutritional status.
The results suggest that the Spanish fluency of the mother and the physical stature of the
father provide sensible instrumental variables when using decider as an endogenous
explanatory variable. The results also suggest that the writing skills and Spanish fluency
of the mother and the schooling and writing skills of the father provide reasonable

instrumental variables when using tie breaker as an endogenous explanatory variable.

Since we have one endogenous variable and more than one instrument, we test for the
validity of over-identifying restrictions when we present the main regression results in
Table 6 (Wooldridge 2003) and find high p values, so we do not reject the over-
identifying restrictions. Table 3 contains definition and summary statistics of the
instrumental, dependent, and explanatory variables used in the regression analysis.

INSERT TABLE 3 ABOUT HERE
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The people. In this section we discuss spousal empowerment and disparities in well-
being between spouses among Tsimane’. In a recent publication in this journal we cover
general aspects of Tsimane’ ethnography and history, including documentation of their
autarkic status (Godoy, Byron, Reyes-Garcia, Vadez, Leonard, Apaza, Huanca & Perez

2005)

Spousal empowerment. Out of a potential score from zero to 10 for the

variables decider or tie breaker, the means were 1.93 for decider (SD=1.89; min=0;
max=8) and 1.96 for tie breaker (SD=1.89; min=0; max=9). On average, wives were the
main deciders in only 1.05 domains (SD=0.08), whereas husbands were the main
deciders in almost three times as many domains (mean=2.87; SD=0.13)(t=11.46;
p<0.001). Wives, on average, broke ties in only 1.20 domains (SD=0.09), whereas
husbands, on average, broke ties in twice as many domains (mean=2.78; SD=0.13)

(t=9.59, p<0.001).

The Tsimane’ follow a sexual division of labor in subsistence and child-rearing activities.
Women fish, do all farm chores besides cutting large trees, prepare the ubiquitous home-
brewed potation called chicha, and provide child care, whereas men hunt, clear forests,
and work in wage labor. The extremes aside, women and men substitute with ease for
each other in work. The Tsimane’ practice preferential cross-cousin marriage, meaning
that a man weds his mother’s brother’s daughter. Residence is matrilocal shortly after
marriage, followed by neolocal residence (Reyes-Garcia 2001). Polygynous in the past,

today the Tsimane’ practice monogamy. Neolocal residence plus preferential cross-
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cousin marriage creates a wide and thick tangle of affinal and blood kin potentially
available for social support. We found that 36% of wives and 39% of husbands lived in
their village of birth, hinting that wives and husbands each benefits from social support

from people they have known since childhood.

The results shown in Table 1 suggest that wives and husbands disagreed on who decided
and on who broke the ties. For instance, most wives (56.02%) said they decided on food
purchases and on what to cook (part A.1 Table 1), but when we asked husbands the same
guestion, most of them (48.56%) said they decided (part A.2 Table 1). Or take answers
to the question of who bore the main responsibility for deciding what clothes to buy.
Almost two-thirds (61.75%) of wives said they decided (part A.1 Table 1), but 79.52% of
husbands disagreed and said they decided (part A.2 Table 1). Nevertheless, couples
agreed that husbands decided on purchases of alcohol and luxury goods and on wage

labor.

Disparities in well-being between spouses. Wives and husbands differed in

indices of well-being associated with the market economy. For example, in part A of
Table 4 we show the results of tests for differences between wives and husbands in mean
income, wealth, and monetary expenditures. In all the comparisons wives do worse than
husbands. Husbands had six times more income and more than twice as much wealth,
and spent almost seven times more than their wives. With other outcomes a similar
pattern appears. The results of part B of Table 1 suggest that wives were less likely to

smile and to engage in pro-social behavior, and more likely to report illness. Wives did
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worse than husbands in some indicators of well-being, but they did better than husbands
in other indicators. The information in part C of Table 1 suggests that wives did better
than husbands in anthropometric indices of short-run nutritional status, including age and
sex-standardized z scores of mid-arm muscle area (ZAM), sum of triceps and subscapular
skinfolds (ZSF), and weight (ZWT). For instance, compared with their peers of the same
age and sex in the USA, Tsimane’ wives were only 0.27 standard deviations below the
USA norm, but husbands were 1.26 standard deviations below the USA norm.

INSERT TABLE 4 ABOUT HERE
Results. We begin by assessing the exogeneity of empowerment in nutritional status
(Table 5). We first run a regression of empowerment (dependent variable) against the
instrumental variables identified earlier and the largely exogenous covariates of
nutritional status to obtain a predicted value for empowerment, 4. We then use the
predicted value G as an explanatory variable in the ordinary-least squares (OLS)
regression with the two anthropometric indicators as outcome variables (Wooldridge
2003). We find stronger evidence for endogeneity when using decider (columns c-d)
than when using tie breaker (columns a-b) as a regressor. The t and p values for columns
c-d are: t=1.57, p=0.118 (column c) and t=1.53, p=0.126 (column d). We find evidence
of endogeneity of decider at about the 12% significance level. We find weaker evidence
of endogeneity when using tie breaker. The t and p values for columns a-b are: t=0.46,
p=0.649 (column a) and t=0.54, p=0.592 (column b). Since we find mixed evidence for
the endogeneity of empowerment, we use OLS and two-stage least squares regressions.

INSERT TABLE 5 ABOUT HERE
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Table 6 contains the main regression results. The most noteworthy finding of Table 6 is
that empowerment produces no significant effect on anthropometric indices of short-run
nutritional status. The results hold up when using age and sex-standardized z score of
mid-arm muscle area (columns a-b, e-f) or when using body-mass index (columns c-d, g-
h), when using OLS (columns a, c, e, and g) or when using instrumental variables
(columns b, d, f, and h), or when using either of the two definitions of empowerment (tie
breaker [columns a-d] or decider [columns e-h]).

INSERT TABLE 6 ABOUT HERE
Empowerment exerts, at best, a wisp of an effect on nutritional status. For instance, a
participant who increased by one the number of domains in which she or he broke a tie
(tie breaker), would experience an increase in body-mass index of only 0.03% (column c)
to 1% (column d); a participant who increased by one the number of self-assessed
decisions she or he made in the household (decider), would experience an increase in
body-mass index of only 0.1% (column g) to 2% (column h). Recall that the average
spouse broke ties in 1.96 domains and made decisions in 1.93 domains, so estimating the
impact of increasing by one the domains in which a spouse decides on the nutritional

status of the spouse represents a large increase in the power to make decisions.

Studies of empowerment often center on women, so we next estimate and compare the
effects of empowerment by sex. In part A of Table 7 we include an interaction term for
empowerment*male, where male stands for the spouse’s sex (male/husband=1;
female/wife=0). For brevity, we include the results only of OLS regressions. The direct

effect of empowerment on anthropometric indices of short-run nutritional status remains
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insignificant. For instance, if a spouse becomes a tie breaker or a main decider in one
more domain, scores in age and sex-standardized z scores of mid-arm muscle area would
increase by only 0.01-0.03 standard deviations (column ¢, p=0.71; column a, p=0.24).
Consistent with the literature in development, the coefficient of the interaction term
empowerment*male suggests that empowerment contributes more to the nutritional status
of wives relative to husbands, but results were significant only when using ZAM as an
outcome, and only when we define empowerment as the ability to break a tie (column a).
Increasing by one the number of domains in which a spouse acted as a tie breaker went
with an improvement of only 0.06 standard deviations in the age and sex-standardized z
score of mid-arm muscle area of a wife relative to the husband (p=0.06). None of the test
of joint statistical significance of empowerment plus empowerment*male were
statistically significant at the 10% level.

INSERT TABLE 7 ABOUT HERE
The two measures of empowerment we used -- tie breaker and decider -- capture the
objective total scores of empowerment for each spouse. We next introduce two changes.
First, we assess whether answers only to the question about who decided what food to
buy or what to cook (or who broke the tie in food acquisition or food preparation) bore a
significant relation with anthropometric indices of short-run nutritional status. Recall that
this narrower definition of empowerment might be more appropriate to nutritional status
since it deals explicitly with food. Second, we include the self-perceived answers of each
participant without taking into account the answer of the spouse. We created an
interaction term between the self-reported answer and the participant’s sex and use OLS

regressions, with results shown in part B of Table 7. We find that the direct effect of the
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new measure of empowerment and of the interaction term (empowerment*male) and the
joint effect of the two terms were statistically insignificant at the 10% level, with one
exception (column d). A husband who said he decided on food purchases and

preparation had a 3.3% lower body-mass index (p=0.037) than his wife.

Extensions. We built the core analysis around anthropometric indices of short-run
nutritional status partly because across cultures nutritional status signals well-being. We
found that empowerment bore faint effects on nutritional status. Perhaps we erred in
selecting anthropometric indices because empowerment affects other outcomes. We did
analysis with other outcomes besides anthropometric indices of short-run nutritional
status as dependent variables. As explanatory variables we use empowerment, an
interaction term of empowerment*male, and covariates. The outcomes include: (1)
whether subjects displayed mirth during the interview, (2) the number of days in bed
from illness, (3) monetary income, (4) pro-social behavior or social capital, and (5)
difference between spouses in income, wealth, and monetary expenditures. In no case
did we find that the direct or the interaction effect of empowerment — each variable alone

or combined -- related to the outcomes at the conventional 10% level or lower.

We did other analysis. For instance, we included a quadratic term for empowerment to
detect non-linear effects, but found none. We split the sample above and below the
median in distance to the market town, and estimated the regressions of part A, Table 7,
to assess whether market exposure diluted the effects of empowerment, and found no

significant relation between proximity to market and empowerment. To explore further
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and in a more direct way the possible adverse effects of market contact on empowerment,
we ran two regressions with tie breaker as an outcome against sex, schooling, age, village
dummy variables, and the following two proxies for market participation: (a) monetary
earnings and (b) modern wealth. We entered each of the two proxy variables of market
participation in a different regression. Neither of the two proxy variables for market
participation yielded significant results. We re-estimated the two regressions using
parental attributes as instrumental variables for monetary earnings (a) and modern wealth

(b) and, again, found statistically insignificant results.

Perhaps spousal empowerment does not affect their own well-being, but it affects the
well-being of their children. We estimated the relation between spousal empowerment
and anthropometric indicators of short-run nutritional status of their children 2-13 years
of age. Among proxies for short-run nutritional status of the children we included age
and sex-standardized z scores for the following anthropometric variables: mid-arm
muscle area, triceps and subscapular skinfolds, and weight. We ran the regressions with
measures of tie breaker or decider for each parent as a separate explanatory variable in

the same regressions, and found no effect.

Conclusion. We end with a discussion of two topics: possible reasons for the tenuous
effects of individual empowerment on individual well-being and the implications of the

finding for future studies of empowerment.



20

One can advance several possible explanations for the wisp of the effect of individual
empowerment on individual well-being. Some may cavil and point to random
measurement errors that likely surfaced when spouses answered questions about who
made decisions, questions that we used to create the two indices of individual
empowerment. Random errors measuring individual empowerment would attenuate the
possible protective effects of individual empowerment on individual well-being. We
acknowledge the possibility, but retort by noting that we lowered measurement error by
including only cases where the wife and husband concurred on who decided or on who

broke the tie, and by using instrumental variables.

Others may be censorious about the validity of our measure of empowerment. The type
of empowerment we measured, though reliable, may be too general, too crude to capture
the type of empowerment that, in truth, shapes the outcomes. Nevertheless, in part B of
Table 7 we used a narrower definition of empowerment linked only to food, and even
then we found no visible effect. Perhaps our measure of empowerment captured too
many activities associated with the market economy, as shown by the many questions
about who decided what to buy. But if our two measures of empowerment centered too
much on market activities, then we should have at least spotted associations between the
measures of empowerment and monetary earnings — an outcome with an obvious link to

the market economy -- but we found a wan effect.

We end with a reflection on the implications of our findings for future studies of

individual empowerment. Because the idea of measuring individual empowerment only
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recently entered development, it remains a gaggle of inchoate ideas. Researchers have
yet to agree how to define or measure empowerment, so we should find it unsurprising
that empowerment bears a weak link to well-being. From this one might conclude either
that individual empowerment without income, wealth, and human capital is a label
without pith signifying little, or that individual empowerment matters for individual well-
being, but that we have yet to develop a valid definition and a reliable way to measure it.
We hope our study contributes to the second option -- to the meliorist idea that
conditioning on resources, individual empowerment by itself might still contribute to
individual well-being — but that we need a clearer definition and a better metric of

empowerment, and a sharper way to assess its effects.



22

Table 1. Self-perceived role of wife and husband as main decider or tie breaker among

Tsimane’ Amerindians, Bolivia, 2004

A.1l. Main decider: Wife answers (%0)

Topic: N Wife Husband Both Other

Buy alcohol 153 11.11 83.66 3.27 1.96
Wage labor 191 12.57 69.11 18.32 0
Buy clothing 217 61.75 27.19 11.06 0
Children’s schooling 193 30.57 37.31 30.05 2.08
Buy food 216 56.02 31.94 12.04 0
Help kin 212 55.19 30.19 14.62 0
Fertility 200 7.00 9.50 10.00 73.50
Buy luxury goods 217 40.09 43.32 16.13 0.46
Start reconciliation 206 41.75 52.91 5.34 0
Sell goods 216 47.69 25.46 26.85 0

A.2. Main decider: Husband answers (%)
N Wife Husband Both Other

Buy alcohol 173 5.78 90.17 2.31 1.74
Wage labor 194 6.70 75.77 17.53 0
Buy clothing 210 12.38 79.52 8.10 0
Children’s schooling 188 14.36 50.00 32.98 2.65
Buy food 208 32.21 48.56 19.23 0
Help kin 206 13.11 73.79 13.11 0
Fertility 195 5.64 9.23 11.28 73.85
Buy luxury goods 209 22.97 57.89 19.14 0
Start reconciliation 196 34.18 57.65 8.16 0
Sell goods 209 25.36 40.67 33.49 0.48
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Table 1. Self-perceived role of wife and husband as main decider and tie breaker among

Tsimane’ Amerindians, Bolivia, 2004

B.1. Tie breaker: Wife answers (%)

Topic: N Wife Husband Both Other

Buy alcohol 154 16.23 78.57 4.55 0.65
Wage labor 188 19.68 73.40 6.91 0
Buy clothing 217 58.99 33.18 7.83 0
Children’s schooling 184 23.37 34.78 31.52 10.33
Buy food 214 50.00 33.18 16.82 0
Help kin 210 52.38 40.48 7.14 0
Fertility 197 11.68 8.63 11.68 68.02
Buy luxury goods 217 35.02 49.77 14.75 0.46
Start reconciliation 155 38.06 54.19 7.74 0
Sell goods 215 52.09 29.3 18.6 0

B.2. Tie breaker: Husband answers (%0)
N Wife Husband Both Other

Buy alcohol 172 9.88 85.47 3.49 1.16
Wage labor 188 22.87 69.15 7.98 0
Buy clothing 209 15.79 72.73 11.48 0
Children’s schooling 182 15.38 42.31 32.42 9.89
Buy food 205 31.71 48.29 20.00 0
Help kin 204 22.55 68.63 8.82 0
Fertility 194 8.25 9.28 11.86 70.62
Buy luxury goods 207 25.12 57.97 16.91 0
Start reconciliation 154 37.66 55.19 7.14 0
Sell goods 208 33.65 40.87 24.52 0.96
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Dependent variables:

Empowerment: Anthropometric index:
Tie breaker | Decider ZAM Log BMI ZAM Log BMI
[a] [b] [c] [d] [e] [f]
Tie breaker A A -0.008 -0.0002 A A
(0.01) (0.003)
Decider A A A N 0.009 0.001
(0.018) (0.003)
Mother:
Schooling | -0.26 -0.96 A A A A
(.25) (0.16)
Writing | 1.03** -0.31 -0.04 -0.04 A A
(0.41) (0.36) (0.19) (0.03)
Spanish | -0.33** -0.26* 0.04 -0.01 0.05 -0.01
(0.15) (.15) (0.05) (0.01) (0.05) (0.01)
Stature | -0.01 0.13 A A A A
(0.10) (.10)
Father:
Schooling | 0.13** 0.08 0.01 0.003 A A
(0.06) (.06) (0.02) (0.004)
Writing | -0.56** -0.25 0.07 -0.001 A A
(0.27) (.26) 0.11 (0.02)
Spanish | 0.09 0.09 n n n n
(0.16) (.14)
Stature | -0.16 -0.20* A A 0.02 0.003
(0.13) (0.12) (0.04) (0.008)
Subject:
Age -0.01* -0.006 -0.001 3.86e-06 -0.001 -0.00008
(0.006) (0.006) (0.001) (0.0003) (0.001) (0.0003)
Male 1.84*** 1.97*** -1.38*** | -0.01 -1.39*** | -0.01
(0.29) (0.26) (.10) (0.01) (.10) (0.01)
Schooling | -0.01 -.0009 0.007 0.003 0.01 0.003
(0.03) (0.04) (0.01) (0.002) (0.01) (0.002)
Stature -0.03* -0.02 0.03*** 0.0009 0.03*** 0.001
(0.01) (0.01) (0.006) (0.001) (0.006) (0.001)
N 394 394 420 420 409 409
R2 0.2772 0.3597 0.5130 0.1222 0.5047 0.1059
Joint A B A B A B
F|4.65 2.75 0.88 1.27 0.63 1.02
p>F | 0.0011 0.0655 0.4746 0.2815 0.5331 0.3614
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Table 2. Testing adequacy of instrumental variables

Note: Regressions are OLS with constant (not shown). Control variables not shown
include full set of village dummies (13-1=12). In cells we show coefficients and, in
parenthesis, standard errors. *, **, and *** significant at the 10%, 5%, and 1% level.
Joint is F test and p value for test of joint significance of potential instrumental variables.
A = variable intentionally left out. A=Mother’s writing, mother’s Spanish, father’s

schooling, and father’s writing. B = Mother’s Spanish and father’s physical stature.
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Table 3. Definition and summary statistics of variables used in regression analysis

Standard
Definition of variables: N Mean Deviation
A. Outcome variables (anthropometric indicators of nutritional status):
ZAM. Age and sex-standardized z score of mid-arm 429 -0.75 0.81
muscle area following norms of Frisancho (1990)
BMI. Body-mass index (kilograms/meters?) 429 23.48 2.70
B. Explanatory variables:
Decider (see text) 440 1.93 1.89
Tie breaker (see text) 440 1.96 1.89
Age of participant in years 440 39.22 17.14
Schooling. Maximum school grade attained 440 1.79 2.39
Physical stature in centimeters 440 156.62 7.59
C. Instrumental variables (participant’s parents):
Mother’s writing skills: O=cannot; 1=with difficulty; 436 0.02 0.15
2=well
Mother’s Spanish fluency: 0=monolingual in 435 0.34 0.57
Tsimane’; 1=with difficulty; 2=fluent
Father’s schooling (maximum school grade attained) 431 0.63 1.93
Father’s writing skills: 0=cannot; 1=with difficulty; 435 0.13 0.38
2=well
Father’s physical stature: same=1, shorter=0, 412 1.56 0.73

taller=2
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Table 4 Differences in indicators of well-being between wives and husbands, Tsimane’

Amerindians, Bolivia, 2004

Wife Husband
N | Mean | SD N | Mean | SD
A. Economic outcomes
Income 226 29.92 91.90 212 | 183.00*** 324.52
Wealth 226 720.02 588.05 212 | 1955.52*** 1743.95
Expenditure 225 8.25 31.31 212 60.09*** 167.61
B. Social and health outcomes
Smiles 225 2.38 0.77 211 2.51* 0.64
Illness 227 1.07 2.52 212 0.66** 1.39
Social capital 226 0.38 1.21 212 1.13*** 2.15
C. Nutritional outcomes: Anthropometric indices of nutritional status
ZAM 223 -0.27 0.63 206 -1.26%** 0.65
ZSF 223 -0.31 0.78 205 -0.58*** 0.78
BMI 223 23.49 2.99 206 23.47 2.36
ZWT 223 -0.76 0.56 206 -1.13%** 0.50
ZHT 223 -1.72 0.73 206 -1.81 0.071

Note: *, ** and *** significant at the 10%, 5%, and 1% level in t tests comparing the
difference in mean between wives and husbands. Income=value in bolivianos of
monetary earnings and value of goods received in barter during the two weeks before the
day of the interview. Exchange rate=7.92 bolivianos=1 US dollar. Wealth is value of 13
modern physical assets (e.g., rifles, hooks). Expenditure is value of all expenditures
incurred during the two weeks before the day of the interview. Smile= 1 if participant did
not smile or laugh during the interview, 2=smiled but did not laugh, 3=smiled and
laughed several times, 4=guffaw. IlIness= self-reported days bed ridden during the two
weeks before the day of the interview. Social capital = sum of all gifts and episodes of
communal work or help offered by subject to other Tsimane’ during the week before the
day of the interview. ZAM, ZSF, ZWT, and ZHT are age and sex-standardized mid-arm
muscle area, sum of skinfolds, weight, and physical stature. BMI=body-mass index

(kg/mt?). Norms of Frisancho used to estimate z scores (Frisancho 1990).




Table 5. Testing for the exogeneity of empowerment
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Dependent variables:

Explanatory ZAM Log BMI ZAM Log BMI
variables: [a] [b] [c] [d]
Tie breaker | -0.04 0.018 A A

(0.10) (0.019)
Decider | » A -0.21 0.02
(0.20) (0.03)
Age | -0.002 0.0002 -0.002 0.0001
(0.002) (0.0004) (0.002) (0.0004)
Schooling | 0.008 0.004* 0.006 0.003
(0.01) (0.002) (0.01) (0.002)
Male | -1.32%** -0.04 -0.93** -0.07
(0.22) (0.04) 0.43 (0.08)
Stature | 0.03*** 0.001 0.02*** 0.001
(0.006) (0.001) (0.007) (0.001)
U {0.03 -0.01 0.22 -0.02
(0.10) (0.02) (0.20) (0.03)
Instruments:
Participant’s mother
Write | Yes Yes N N
Spanish | Yes Yes Yes Yes
Participant’s father
Schooling | Yes Yes N N
Write | Yes Yes N N
Stature | * " Yes Yes
N 420 420 409 409
R2 0.5088 0.1130 0.5047 0.1024

Note: U residual from first-stage regression. Same notes as in Table 2.
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Table 6. Effect of empowerment on anthropometric indicators of short-run nutritional

status: Ordinary-least squares (OLS) and instrumental-variable (IV) estimations,

Tsimane’ Amerindians, Bolivia, 2004

Dependent variables:

ZAM Log BMI ZAM Log BMI
OLS v OLS 1\ OLS v OLS v
Explanatory variables: [a] [b] [c] [d] [e] [f] [9] [h]
Empowerment -0.008 -0.04 .0003 0.01 0.004 -0.21 0.001 0.02
(0.01) (0.10) (.003) (0.02) (0.01) (0.23) (0.003) (0.04)
Age -0.002 -0.002 .00005 0.0002 -0.001 -0.002 0.00005 0.0001
(0.001) (0.002) | (.0003) (0.0004) | (0.001) (0.002) | (0.0003) | (0.0004)
Schooling | 0.01 0.008 .004* 0.004* | 0.01 0.006 0.004% 0.003
(0.01) (0.01) (.002) (0.002) | (0.01) (0.01) (0.002) (0.002)
Male | -1.38%%* | -132%** | .013 -0.04 -LAT== | 093* | -0.01 -0.07
(0.10) (0.22) (.018) (0.04) (0.10) (0.50) (0.01) (0.08)
Stature | 0.03*** 0.03*** .0008 0.001 0.03*** 0.02*** | 0.0009 0.001
(0.006) (0.006) | (.001) (0.001) | (0.006) (0.009) | (0.001) (0.001)
N 429 420 429 420 429 409 429 409
R2 0.5139 0.5050 0.1123 0.0402 0.5137 0.3222 0.1129 .
Instrumental variables Na A Na A Na B Na B
Over-identification test Na 0.993 Na 0.988 Na 0.512 Na 0.407
Definition of empowerment Tie breaker Decider

Note: Regressions contain full set of village dummies (13-1=12) and constant; neither is

shown. Na = not applicable. Robust standard errors used when probability of exceeding

critical value in Cook-Weisberg test of heteroskedasticity <0.10. In cells we show

coefficients and, in parenthesis, standard errors. *, **, and *** significant at the 10%,

5%, and 1% level. Instruments: A=Mother’s writing, mother’s Spanish, father’s

schooling, and father’s writing. B = Mother’s Spanish and father’s physical stature.

Empowerment: TB = tie breaker, D= decider. Over-identification test is p-value from a

chi2 distribution (Wooldridge 2003).




Table 7. Effect of empowerment on anthropometric indicators of nutritional status:

Interaction effects with participant’s sex, Ordinary-least squares (OLS) estimations,

Tsimane’ Amerindians, Bolivia, 2004
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Dependent variables:

ZAM Log BMI ZAM Log BMI
Explanatory variables: [a] [b] [c] [d]
PART A. Total empowerment
Empowerment | 0.03 0.005 0.01 -0.0009
(0.02) (0.005) (0.03) (0.005)
Empowerment*male | -0.06* -0.007 -0.01 0.004
(0.03) (0.006) (0.03) (0.007)
Age | -0.002 0.00001 -0.001 0.00007
(0.001) (0.0003) (0.001) (0.0003)
Schooling | 0.009 0.004 0.01 0.004*
(0.01) (0.002) (0.01) (0.002)
Male | -1.25*** 0.001 -1.39%** -0.02
(0.12) (0.02) (0.12) (0.02)
Stature | 0.03*** 0.0008 0.03*** 0.0008
(0.006) (0.001) (0.006) (0.001)
R2 0.5179 0.1151 0.5137 0.1137
N 429
Joint: F| 184 0.65 0.07 0.31
p>F | 0.1601 0.5251 0.9313 0.7334
Definition of empowerment Tie breaker Decider
PART B. Empowerment = decisions making only over buying and cooking food
[a] [b] [c] [d]
Empowerment | 0.0004 0.01 0.08 0.02**
(0.05) (0.01) (0.05) (0.01)
Empowerment*male | 0.001 -0.009 -0.08 -0.03**
(0.08) (0.01) (0.08) (0.01)
Age | -0.0007 0.0003 -0.0008 0.0003
(0.002) (0.0003) (0.001) (0.0004)
Schooling | 0.01 0.004* 0.01 0.004
(0.01) (0.002) (0.01) (0.003)
Male | -1.42%** -0.0002 -1.28%** 0.03
(0.18) (0.03) (0.18) (0.03)
Stature | 0.034*** 0.0008 0.03*** 0.0007
(0.006) (0.001) (0.006) (0.001)
N 409 414
R2 0.5216 0.1163 0.5242 0.1297
Joint: F | 0.00 1.36 1.06 2.58
p>F | 0.9996 0.2567 0.3475 0.0771
Definition of empowerment Tie breaker Main decider

Notes: Same as in Table 6, except Joint = F and p value of test of joint statistical

significance for empowerment and empowerment*male. Part B contains original

answers to question without taking into account the answer of the spouse.
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