


(November 15, 2005)

Schooling’s contribution to social capital:

An instrumental-variable approach with data from a native Amazonian society

Ricardo Godoy™’, Craig Seyfried Jr.?, Victoria Reyes-Garcia™®, Tomas Huanca®,

William R. Leonard®, Thomas McDade®, Susan Tanner®, Vincent Vadez®

" Heller School for Social Policy and Management, Brandeis University, Waltham, MA

02454-9110, USA

® Institut de Ciéncia i Tecnologia Ambiental, Universitat Autonoma de Barcelona, 08193

Bellatera, Barcelona, Spain

¢ Department of Anthropology, Northwestern University, Evanston, 111 60208, USA

Corresponding author: Ricardo Godoy, Heller School for Social Policy and
Management, Brandeis University, Waltham, MA 02454-9110, USA. E-mail:

rgodoy@brandeis.edu. Tel. 1-781-736-2784, 2770. Fax. 1-781-736-2774.



mailto:rgodoy@brandeis.edu

il
Abstract
Traditional cultures represent humanity’s heritage so understanding why they weaken
matters. Schooling has been singled out as an abrader of traditional cultures. We assess
whether schooling erodes one aspect of traditional culture: social capital as shown by
generosity to people outside the household. In industrial nations researchers find positive
associations between social capital and schooling. We hypothesize that in pre-industrial
societies schooling will produce ambiguous effects: it will reduce social capital expressed
through labor help but increase social capital expressed through gifts given. Further, we
hypothesize that schooling would lower the likelihood of displaying social capital to kin.
To test the hypotheses we use data from an autarkic society of farmers-foragers in the
Bolivian Amazon, the Tsimane’. To strengthen the inferences we make about causality
we use instrumental variables. Participants included all people 16+ years of age (n=574)
in 13 villages surveyed in 2004. Social capital included (a) gifts given to people of other
households and (b) labor help offered to people of other households and participation in
communal work during the week before the day of the interview. Instrumental variables
included childhood village of residence and father’s writing ability. Contrary to
expectations, schooling weakened all forms of social capital and was associated with
fewer expressions of generosity to kin, but results were statistically insignificant.
Parameters estimated with standard techniques and instrumental variables differed in sign
and magnitude, suggesting that researchers should correct for the endogeneity of

schooling. We end by discussing possible reasons for the weak statistical results.
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Introduction. At the core of cultural anthropology lies the belief that culture — norms,
technology, and social organization -- evolved through generations to help people adapt
to their environment (Steward, 1955; Alland, 1973; Durham, 1992; Richerson & Boyd,
2004). Throughout our evolutionary history, humans have survived by relying on non-
biological cultural means, such as traditional knowledge of the environment (Bentley &
Rodriguez, 2001; Conklin, 1954; Berkes, Colding, & Folke, 2000; Reyes-Garcia et al.,
2005) and traditional forms of social capital or generosity, including gift giving, sharing,
and reciprocity (Sahlins, 1972; Mauss, 1990). Besides helping people adapt to their
environment, culture bestows a sense of time, place, and belonging that contributes to

well-being (Brumann, 1999; Kuper, 1999; Steedly, 1999).

Traditional cultures represent humanity’s heritage and diversity, so understanding why
they weaken matters (Sutherland, 2003). Among abraders of traditional culture,
schooling has received attention. Researchers have noted that schooling and academic
skills learned in school undermine aspects of traditional culture, such as knowledge of the
local environment (Sternberg et al., 2001; Sternberg, 1997; Benz, Cevallos, Santana,
Rosales, & Graf, 2000; Zent, 2001), social organization (Chavajay & Rogoft, 2002),

ethos (Middleton, 2005), and local languages (Akinnaso, 1992).

Here we assess whether schooling weakens one dimension of traditional culture -- social
capital. Social capital stands for norms and behaviors that enable people to act
collectively. In industrial nations, proxy variables for social capital have included trust,

safety nets, social networks, membership in local organizations, and political and civic



engagement (e.g., voting) (Ostrom, 2000; Durlauf & Fafchamps, 2005; Durlauf, 2002b;
Portes, 1998). In traditional societies, proxy variables for social capital have included
gifts (Hill, 2002; Hawkes, 1993) or labor help given to other households, or participation
in communal chores (Erasmus, 1956; Leatherman, 2005). Social capital in pre-industrial
societies matters because it contributes to group cohesion and helps protect household
consumption and nutritional status against mishaps (Godoy, 2001; Morduch, 1995; Carter

& Maluccio, 2003).

Table 1 contains a summary of 14 quantitative studies about the effect of schooling on
social capital in industrial and developing nations, and in small-scale, pre-industrial rural
societies. Five findings stand out.

INSERT TABLE 1 ABOUT HERE
First, except for two studies, researchers have found positive associations between
schooling and social capital. The finding held up across studies that varied in sample
size, from a low of only 470-716 people to a high of 76,156 people. Glaeser et al. note
that the relation between social capital and human capital, measured by years of
schooling, is “one of the most robust empirical regularities in the social capital literature”
(Glaeser, Laibson, & Sacerdote, 2002) (p. 455) and Putnam (Putnam, 2000) (p. 18) notes
that schooling is “the most powerful predictor of virtually all forms of altruistic

behavior”.

Only Seligson in her study of six Central American cities and Henrich et al. in his study

of 15 pre-industrial societies using experimental games found no strong association



between schooling and social capital. Seligson found strong relationships in Guatemala
and Honduras, but her studies in Panama, Nicaragua, Costa Rica, and El Salvador failed
to demonstrate a robust relationship. Of the six pre-industrial societies studied by
Henrich et al. that had information on both schooling and social capital, only among the
Tsimane’ (Bolivia) did researchers find some evidence of an association between
schooling and pro-social behavior. Schooled Tsimane’ offered less in the Ultimatum
Game than less schooled Tsimane’, but they offered the same amount as less schooled
Tsimane’ in the Public Goods Game. The weak results among the Tsimane’ might reflect
both a small sample size of observations (n=134) and lack of understanding of the

experimental task by the participants in the experiment.

Second, none of the studies listed in Table 1 corrects for the endogeneity of schooling.
The studies suggest that schooling might contribute to social capital, but studies from
industrial nations also suggest that social capital expressed through such things as
participation in parent-teacher associations improves the school performance of children
(Coleman, 1988; Furstenberg & Hughes, 1995; McNeal, 1999; Morgan & Sorenson,
1999; Teachman, Paasch, & Carver, 1997; Goldin & Katz, 1999). Those students who
perform well in school are less likely to drop out; thus, the parents’ social capital
influences schooling levels. Furthermore, social capital and schooling might both reflect
the role of third, unmeasured variables. The possible two-way causality between social
capital and schooling and the role of unmeasured variables suggests that the estimates of
schooling’s effect on social capital in Table 1 may be biased in an unknown direction and

magnitude.



in our sample because it overlaps with a respondent’s schooling level but not with the
expressions of social capital of the respondent. The respondent’s village of residence
during childhood is exogenous because children do not have much choice where to live
during their childhood when they attend school. Villages far from market towns would
have been more likely to lack schools, so people growing up in those villages would have

been less likely to attend school.

It is possible that the two instrumental variables might bear a strong association with a
person’s social capital; if so, the validity of the instrumental variables would be
questionable. For example, parents with more schooling might have discouraged their
children from displaying traditional forms of social capital; if so, expressions of social
capital of adults would reflect their parent’s schooling. It is also possible that role models
in the childhood village of residence influenced displays of social capital of children as
adults. Though possible, these associations were statistically weak; later we present
regression results showing that the two instrumental variables bore significant statistical
associations with a person’s own maximum schooling level attained, but not with a

person’s display of social capital.

Because explanatory variables were censored at zero, we use Tobit regressions to
estimate equation [1]. Depending on the measure of social capital chosen, between 88%
and 94% of the sample had not displayed social capital during the seven days before the

day of the interview.
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Sample, data, and measure of variables. Information comes from a survey done in
2004 in 13 Tsimane’ villages straddling the river Maniqui, province of Beni. Participants
in the study included people in all households (n=236) of the 13 villages, but we only use
information from people over 16 years of age (n = 574) because we did not collect
information on social capital for people under 16. The 2004 survey formed part of a
panel study that started in 1999 and continues (Godoy et al., 2005a; Godoy et al., 2005b).
Experienced interviewers and translators who had been part of the panel study from the

start did the survey of 2004.

Social capital. For reasons discussed earlier, we equate social capital with gifts
given to people of other households, work done for people of other households, and with
participation in communal work. We constructed three dependent variables for social
capital for each adult. The dependent variables captured different expressions of social
capital for the seven days before the day of the interview. First, we asked people to list
all the gifts they had given. Gifts included items such as fish, game meat, rice, manioc,
plantains, maize, cooked food, and medicines. Second, we asked people about unpaid
work done for others and about participation in communal work. Unpaid work for others
included things such as help in farm work, running errands, or helping the ill. Third, we
added answers to the two questions to arrive at a measure of total expressions of social
capital. We also asked who received the gift or help. We grouped recipients of generous
acts into the following categories: immediate family, Tsimane’ of other households in the
village, Tsimane’ of other villages, and napos, or Bolivians who are not native

Amazonians. To test hypotheses 1-2 we exclude expressions of social capital to
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immediate family and napos.

Own schooling and instrumental variables for own schooling. We asked people
about the maximum school grade they had achieved. To obtain information about
instrumental variables for own schooling, we asked them about the maximum school
grade attained by their mother and by their father, the ability of their mother and their
father to write and speak Spanish, and whether their same-sex parent was taller, of the
same physical stature, or shorter than they. We coded answers to questions about
parental ability to speak Spanish as follow: 0 = unable, 1 = with difficulty, and 2 = fluent.
We coded answers to questions about parental writing ability as follow: 0 = cannot, 1 =
some, and 2 = well. We coded people’s answers to questions about physical stature
relative to their same-sex parent as follow: -1= taller than parent, 0 = same physical

stature as parent, and +1= shorter than parent.

Besides the variables just described, we coded for the respondent’s sex (female=0;
male=1) and asked them their age. Table 2 contains definition and summary statistics of
the dependent, explanatory, and instrumental variables used in the regressions.

INSERT TABLE 2 ABOUT HERE
The people. In recent publications we discuss general aspects of Tsimane’ ethnography
and history (Godoy et al., 2005b; Godoy et al., 2005¢), so below we provide a description
of the dependent variable, social capital, and schooling, the explanatory variable of main

interest.
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Social capital. The Tsimane’ share goods, give gifts, help each other, and do
communal work, but also have a stingy side. The Tsimane’ routinely share the

ubiquitous chicha, a potation made by fermenting crops such as manioc or plantains.

Any Tsimane’ can walk into a household serving chicha and expect to be served.
Tsimane’ stigmatize as misers and hold in contempt people who do not prepare and share

chicha. People drink chicha sitting in a circle with people of the same sex. They take a

few sips of chicha from a gourd, then pass it along to the person next to them until they
finish the gourd, at which point the host refills the gourd with more chicha. As they

beguile time drinking chicha, they tell stories and jokes, and make commentaries about a

wide range of subjects. Unlike the drinking of commercial alcohol, which is done alone
or in small groups, mostly by men, the drinking of chicha takes place in groups with the
participation of all Tsimane’ present. Many legends and myths of the Tsimane’ center on

the drinking of chicha (Huanca, 2005). In part because the drinking of chicha links with

the religious beliefs of Tsimane’, Protestant missionaries and Tsimane’ who have

converted to the Protestant faith abjure and inveigh against drinking chicha.

Besides sharing chicha, Tsimane’ also share food. In the smaller villages, people cook in
open courtyards and shout when the meal is ready so all can join in commensal eating. In
those villages people literally eat from a common pot. Successful hunters share game
with others. In an earlier panel study done during five consecutive quarters in 1999-2000
in two villages, we found that 11% of all goods entering households from morning until

dusk came as gifts from friends or relatives.
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Communal work prevails in the construction and in the maintenance of schools, in
hunting expeditions far from villages, in the cleaning of public places, in preparations for
festivities, and in some types of fishing. In remote villages, people work together in the
more arduous farm tasks, such as felling large trees before planting. During the dry
season, Tsimane’ work in groups to set up fish traps and prepare plant poison (Pérez,
2001). In the study during 1999-2000 we found that group fishing accounted for about a

quarter of all fishing events.

But offsetting public displays of generosity one also finds evidence of stinginess. The
presence or lure of public schools, the territorial circumscription from the expansion into
the Tsimane’ territory of loggers, cattle ranchers, and migrant farmers, and the hock
peonage into which some Tsimane’ have fallen with outside merchants — all create

incentives to accumulate more material possessions and to share less.

Even without the presence of markets, one finds a strong ethos of economic
independence among households because most food comes from farm and forest goods
procured by each household, rather than from goods produced by the village working in
unison. For example, during communal fishing people cooperate to set up the traps and
to prepare the plant poison, but they keep the fish they catch with their own nets; they do
not redistribute the catch among all the people who fished, or among all people in the
village. People in villages closer to towns build walls to enclose their homes and put
fences around their courtyards. To guard their material possessions, some Tsimane’ put

locks on their doors when they leave the village (Byron, 2003). People even hold back
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on food. People in larger villages do not go out of their way to invite others to share
meals, and prefer to eat from dishes rather than from a common pot. Tsimane’ often turn
their backs to others when they eat (Ellis, 1996). Social capital might permeate daily life,
but it does not get activated after a neighbor suffers a misfortune. In the study of 1999-
2000 we probed into how households had coped with unforeseen misfortunes (e.g., crop
loss), and found that only five percent of the sample received help from kin or neighbors

after a misfortune.

Schooling. The first recorded contact of Tsimane’ with Westerners dates back to
the seventeenth century, but continual exposure to Westerners dates back only to the
1940s when Protestant missionaries from the USA entered the department of Beni for the
first time (Chicchon, 1992). The work of missionaries took off during the 1950s when
the Bolivian Government gave missionaries the responsibility of schooling remote
lowland Amerindian populations such as the Tsimane’ (Castro Mantilla, 1997). The
agreement lasted from 1954 until 1985. As part of the agreement, missionaries in 1955
set up a center in the town of Tumichuco, several days away from the Tsimane’ territory
to train Tsimane’ to become bilingual school teachers and to translate the Bible into the
Tsimane’ language. Protestant missionaries offered scholarships to promising Tsimane’
young men so they could attend Tumichuco for three months a year to work as
informants for missionary linguists. In Tumichuco missionaries taught Tsimane’
academic and practical skills (e.g., modern hygiene) and the Scriptures so Tsimane’ could
proselytize in the Tsimane’ language when they returned to their villages. After 27 years

of operating in Tumichuco, missionaries transferred their training to the outskirts of the
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market town of San Borja (population ~19,000), inside the Tsimane’ territory. After
receiving training, schooled Tsimane’ returned to their villages, where they worked as lay
missionaries and teachers using instructional materials in the Tsimane’ language prepared
by missionaries. In 1985, when the agreement with the Government of Bolivia ended,
the Government of Bolivia took over the responsibility of schooling the Tsimane’, which
meant keeping Tsimane’ as school teachers and paying their salary. To this day,
missionaries produce the textbooks used in Tsimane’ classrooms, run training seminars
for Tsimane’ teachers, and offer training courses in reading and writing twice a year for
Tsimane’ adults. Most of today’s top Tsimane’ political leaders received their training

from Protestant missionaries.

At present about 40% of Tsimane’ villages have a primary school covering the first five
grades. No village has a middle school or a high school. Four villages close to the town
of San Borja have an education program for adults where Tsimane’ with primary

schooling can earn a high-school degree by attending classes one week a month.

From the founding of the first village school to this day, the Tsimane’ have been able to
select the type of human capital (modern versus traditional) they want for themselves or
for their offspring since school attendance is, in practice, voluntary. Because the area has
yet to experience economic growth, demand for schooling and academic skills remains
modest (Foster & Rosenzweig, 1996). Parents in remote villages take out their children
from school when they need them to do chores in the house or farm. Older children often

leave school to work for loggers, ranchers, and migrant farmers.
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Despite nearly five decades of exposure to schools, Tsimane’ adults have little modern
human capital, with males having more modern human capital than females. The average
adult had completed only 1.99 years of schooling (S.D. = 2.41)(Table 2). The average
female had completed 1.25 years of schooling (S.D. = 1.51), but 44.14% of females had
no schooling. In contrast, the average male had more than twice as many years of
schooling (2.72 years; S.D. = 2.88) as the average female. Only 28.52% of males had no
schooling. 91% of males but only 51% of females knew some Spanish, and 49.82% of

males but only 12.11% of females spoke Spanish fluently.

Results.

Selection of instrumental variables. We followed two steps to select instrumental
variables for the maximum school level achieved by the person interviewed. First, we
ran a regression with own schooling as a dependent variable and the following
explanatory variables: village of residence during childhood, age, sex, and mother’s and
father’s maximum school grade attained, mother’s and father’s writing ability, and the
physical stature of the same-sex parent relative to physical stature of the respondent. In
column [a], Table 3, we show the results of the regression. Second, we regressed each of
the three measures of social capital (dependent variables) against the instrumental
variables that bore a statistically significant relation with own schooling in column [a],
Table 3. We show those results in columns [b]-[d] of Table 3.

INSERT TABLE 3 ABOUT HERE
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The results of column [a], Table 3, suggest that two instrumental variables -- village of
residence during childhood and father’s writing ability — bore a strong association with
measures of own schooling, but not with the three measures of social capital. Each of the
two instrumental variables was associated with own schooling at the 95% confidence
level or higher in the regression of column [a]; combined, the two instrumental variables
also bore a statistically significant association with own schooling (F=5.36, p=0.005).
The last three columns ([b]-[d]) of Table 3 contain regression results with the three
indices of social capital as separate dependent variables; as explanatory variables we
include own schooling, the significant instrumental variables of own schooling from the
reduced-form equation (column [a] of Table 3), and the two exogenous control variables,
age and sex. Those results suggest that neither of the two instrumental variables alone or
together bore a statistically significant relation with social capital. The results suggest
that the writing ability of the respondent’s father and the respondent’s village of
residence during childhood provide reasonable, valid instrumental variables when using
own schooling as an endogenous variable to explain variations in personal expressions of

social capital.

Since we had one endogenous variable (own schooling) and two instrumental variables
(village of residence during childhood and father’s writing ability), we tested for the
validity of over-identifying restrictions when presenting the main regression results in

Table 4, and found high p values, so we do not reject the over-identifying restrictions.
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The effect of own schooling on own social capital. Table 4 contains the main
regression results. The first three columns contain the regression results without
instrumental variables, and the next three columns contain the regression results with
instrumental variables. The table contains four noteworthy findings. First, the variable
for own schooling did not bear a significant statistical association with any of the three
measures of social capital. The conclusion applies whether or not we use instrumental
variables.

-- INSERT TABLE 4 ABOUT HERE --
Second, coefficients from the regressions with instrumental variables differed in size and
in magnitude from the coefficients of the regressions without instrumental variables. The
regression results of the first three columns without instrumental variables suggest that
schooling contributes to social capital. For example, in column [a] an additional year of
schooling is associated with 0.009 more gifts given and with 0.12 more episodes of
helping and doing communal work in a week (column [b]). Since the average respondent
in one week gave 0.10 gifts and helped others or did communal work 0.20 times (Table
2), an additional year of schooling is associated with an 8.20% increase in gifts given and
with a 61.30% increase in episodes of labor help and communal work in a week. Though
not statistically significant at the 95% confidence level or higher, the amounts are large
and have economic significance. Now consider the parameter estimates using
instrumental variables (columns [d]-[e]). Once we instrument schooling, an additional
year of schooling is associated with a decrease of 1.49 gifts given and with a decrease of
0.95 in the number of times a respondent helped people of other households or took part

in communal work during a week. Using the mean values of gifts and labor help just
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mentioned, the estimates with instrumental variables imply that schooling is associated
with a 13-fold decrease in gifts given and with an almost five-fold decrease in the

number of times a respondent helped people of other households or did communal work.

Third, the information in columns [d]-[e] of Table 4 do not confirm the first two
hypotheses. We had hypothesized that schooling would reduce labor help offered and
participation in communal work, and that it would be associated with an increase in the
amount of gifts given to people of other households. Results in columns [d]-[e] suggest
that schooling bore no significant statistical association with gifts given, labor help
offered, or with participation in communal work. If we leave aside statistical significance
and focus only on the sign and on the size of coefficients, then the information in
columns [d]-[e] of Table 4 would support hypothesis 1 (more schooling, less labor help

offered), but not hypothesis 2 (more schooling, more gifts given).

To test hypothesis 3 (more schooling, less generosity to family) we restricted the analysis
to people who had made gifts, offered help, or did communal work (n=66) and ran a
probit regression (not shown); we excluded people who had not displayed social capital.
The dependent variable took the value of one if respondents had directed their social
capital to people of their household, and zero if they had directed their social capital to
people outside their household. As an explanatory variable we used a binary variable that
took the value of one if the person had any schooling and zero otherwise. We did not use
instrumental variables nor did we control for other explanatory variables besides

schooling because of the small sample size. As hypothesized, we found that schooling
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was associated with a 16.52% lower probability of directing one’s generosity toward

one’s household, but results were statistically insignificant (z=1.22; p=0.22).

Robustness. To test the robustness of the main results (columns [d]-[f], Table 4),
we did further analysis, including: (a) dropping the variable for schooling and replacing it
with a summary variable for the modern human capital of the respondent, (b) using probit
and ordinary least squares regressions instead of using Tobit regressions, and (c) using

another definition of social capital.

During the survey we collected information on many dimensions of modern human
capital besides the maximum school grade attained, such as academic skills and
competence speaking Spanish. We found that respondent’s maximum school grade
attained, fluency in spoken Spanish, and math, reading, and writing skills correlated
highly (Chronbach’s alpha = 0.92), so we used principal component factor analysis to
create a summary measure for modern human capital for the respondent and re-estimated
regressions [d]-[f] of Table 4 with the new measure of modern human capital instead of
using the maximum school grade attained. For the new estimation we used Tobit
regressions with instrumental variables and the controls of Table 4. The results of the
analysis confirmed the results discussed so far. The coefficients for the summary
measure of modern human capital bore a negative sign but were statistically insignificant.
The coefficients for modern human capital in the three regressions were as follow: -2.87
(p=0.35) for gifts given, -1.42 (p=0.53) for labor help offered and communal work, and -

2.62 (p=0.45) for total social capital (gifts plus labor).
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Since dependent variables were censored at zero, we transformed them into binary
variables and ran probit regressions. We also ran ordinary least squares regressions with
the raw values of social capital. The use of probit regressions with instrumental variables
or the use of two-stage ordinary least squares regressions did not alter the main findings

of column [d]-[f] in Table 4.

Last, we dropped the three variables of social capital and used a new variable for social
capital. During the survey we asked peoples how often they had consumed chicha during
the seven days before the day of the interview. The variable for drinking chicha was
censored at zero; 65.26 % of respondents had not consumed chicha during the seven days
before the day of the interview. We used a Tobit regression with instrumental variables.
We found that an additional year of schooling lowered by 0.80 the number of times a
person drank chicha (p=0.15) in a week, so the results mesh with the results of columns
[e]-[f] of Table 3. That is, as own schooling increases, social capital expressed through

chicha drinking declines.

Discussion and conclusion. We end by discussing three topics: (a) the importance of
correcting for the endogeneity of schooling when assessing the effects of schooling on
social capital, one aspect of traditional cultures, (b) comparison with the results of other

studies, and (c) possible reasons for the weak statistical results.
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Our results suggest that treating the endogeneity of schooling in a cavalier fashion might
produce flawed conclusions about how schooling affects traditional cultures. We saw in
columns [a]-[c] of Table 4 that parameter estimates of schooling uncorrected for
endogeneity biases yield the impression that schooling contributes to the formation of
social capital, consistent with most of the results of Table 1 that schooling and social
capital move in the same direction. Nevertheless, parameter estimates corrected for the
endogeneity of schooling lead one to the opposite conclusion; as schooling increases,

personal expressions of social capital decrease.

How do our results mesh with the results of previous studies? The answer depends on
how one reads the coefficients of schooling in columns [d]-[e] of Table 4. If we rely
chiefly on levels of statistical significance, then we would conclude that once we
instrument schooling, schooling produces no significant effect on social capital, and our
results would mesh with the results of Seligson and Henrich et al. in Table 1. If we focus
instead on the magnitude and on the sign of the coefficients and leave aside levels of
statistical significance, then our results would mesh with the writings of researchers

discussed earlier who have found evidence that schooling undermines traditional cultures.

Why did schooling bear such a weak effect on social capital? The answer likely has to do
with methods and with substance. First, neither schooling nor social capital had much
variance. Recall that the typical Tsimane’ has only about two years of schooling and that
all variables for social capital were censored at zero. Furthermore, we had a small

sample size of observations (574 and 560) for the regressions of Table 4. In fact, our
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sample size falls toward the lower end of the studies in Table 1; only the study by
Egerton had fewer observations than our study. The lack of variance in schooling and in
social capital and the small sample size would weaken results. Second, possible random
measurement errors in social capital from faulty recall about acts of generosity done
during the seven days before the day of the interview would have inflated standard errors
and further weakened statistical results. Third, and on a more substantive note, Tsimane’
are still in the early stages of continual exposure to the market economy so perhaps not
enough time has elapsed for schooling to erode social capital if, in fact, schooling has
such an effect. Fourth, unlike other rural areas of developing nations, in the Tsimane’
territory all schooling takes place in the Tsimane’ language, in traditional villages, by
Tsimane’ teachers, using a curriculum developed by Protestant missionaries in situ. So

far, Tsimane’ have managed to adapt schooling to their needs and way of life.
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Table 1. Review of quantitative studies of the effects of schooling on social capital

IAuthor and year Name, country and | Sample population Method Definition of social Question and social Statistically
f publication year(s) of survey and age capital (in italics) and | capital outcome significant
controls support
A B Cc D E F G
I. INDUSTRIAL NATIONS:
1. (Brehm & General Social 9,118 1Vs for social -Interpersonal, Does education affect | Each additional
Rahn, 1997) Survey residents of the capital=early trust civic engagement? year of
USA continental USA childhood -Confidence in schooling
1972-1994 18 years of age and | experiences, government increases civic
over parental divorce, -Partisanship engagement by
being a victim of -Days reading 11(t=27.5)
crime, ethnic newspaper
membership -Income Does education Each additional
-TV hours increase interpersonal | year of
-Size of city trust? schooling
-Race increases trust
-Gender by .10 (t=5)
-Divorce
-Life satisfaction
2. (Bynner & UK Economic and | 5,000 British Multiple -Voting Does education affect | Not being
Ashford, 1994) Social Research citizens from regressions -Mother/Father’s the likelihood of a enrolled in
Council’s 16-19 Swindon, Sheffield, social class person voting? school
Initiative Liverpool and -Age at which father decreased the
1987-1989 Kirkcaldy left school likelihood of an
16-19 years of age -Age at which mother individual
left school voting by .14
-City of residency R=.47
-Income (t cannot be
determined
from data
provided)
3. (Egerton, British Household | 470 British citizens | Logistic -Social groups Does a college The odds ratio
2002) Panel Study 17-23 years of age Regression - Gender education make a for between
UK from a study of -SES citizen more likely to membership in
1991-1999 5,000 British -Father’s occupation join social groups? civic groups
households -Level of education and completing
a 4 year degree
program is
3.21 (p<.05)
4. (Glaeser et al., | General Social 19, 245 Americans OLS -Average sociability Does education make | An additional
2002) Survey in the continental of occupation people more likely to year of school
USA USA -Average membership | join groups? raises the total
1972-1998 18-59 years of age in peer groups number of
-Age membership in
-Gender groups by .21
-Race (t=42.4)
-Education
-Income
5. (Mettler & World War II 716 members of OLS -Political What is schooling’s Being a
Welch, 2004) Veterans Survey WW II military participation defined effect on political graduate of a 4-
USA units by participation? year college

1950-1998

*contacting political
officials
*working on
campaigns
*serving on
government
boards/council
*contributing money
to an individual or
party
*participating in a
protest, march or
demonstration
-Standard of living

increased the
likelihood of
political
participation by
37

(p<.001)
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-Parents’ political
activity

-Use of GI Bill

-High school diploma

-2 year college degree

-4 year college degree

-Unfinished college
experience

6. (McVeigh &
Smith, 1999)

Evangelical
Influence Survey
USA

1996

2,591 American
citizens

Over 17 years of
age

Multinomial
logistic regression

-Participation in
institutional politics
and political protests
-Income

-Education
-Financial situation
-Ascriptive identities
-Organizational
activities

-Religious affiliation

Does completion of 4-
year degree program
encourage
participation in :

a) institutional politics
b) political protests

Having a 4-year
degree
increases:
a)participation
in institutional
politics by .582
(p<.01)

b)participation
in political
protests by .559
(p<.05)

7. (Nie, Junn, &
Stehlik-Barry,
1996)

General Social
Survey
1976-1994
National Election
Study
1972-1994; USA

15,887 USA
citizens, 25 and
older, residing in
the continental
USA

OLS

-Political engagement
and tolerance

-Age

-Education

-Race

-Gender

-Family income
-Occupational
prominence

Does individual
educational
achievement correlate
with higher levels of
political engagement?

Does a higher level of
average education
reduce a community’s
level of political
engagement?

Each additional
year of school
increases an
individual’s:
-Knowledge of
principles of
democracy by
17 (t=5.53)
-Tolerance by
23 (t=17.04)
-Knowledge of
political leaders
by .09 (t=2.92)
-Participation in
difficult
political
activities by .08
(t=2.95)
-Voting by .07
(t=2.28)
-Political
attentiveness by
.20 (t=6.39)
-Knowledge of
other current
political facts
by .26 (t=7.69)

Each additional
year added to a
community’s
average years
of schooling
reduces
political
engagement by
—3.69 (t=-16.4)

8. (Helliwell &
Putnam, 1999)

US General Social
Survey (GSS)
USA

(1974-1994)

DDB-Needham
Life Style

USA
(1975-1997)

19,214 participants
throughout USA
(24 years and older)

76, 156
participants
throughout USA
(age not given)

OLS

- Social trust, political
engagement

-TV Generation

-TV Era

-Lifecycle

-Gender

-Average Education
in region

-Divorce

-Geographic region

Does individual
education encourage
social trust and
engagement?

Does average
education encourage
social trust and
engagement?

Each additional
year of
schooling
increased:
-GSS social
trust by .04
(t=40.3)

-DDB social
trust by .02
(t=3.2)




26

Each additional
year of
schooling
increased:

-the GSS
number of
social
engagements by
22 (t=51.7)

The results for
average
education on
both social trust
and social
engagement are
statistically
insignificant,
except for GSS
social trust,
where the
region’s
average years
of schooling
raises social
trust by .02
(t=3.2)

. DEVELOPING NATIONS:

9. (Seligson,
1999)

Survey of
metropolitan areas
in capital cities of
six Central
American
countries in 1991,
1995 for Costa
Rica

4,181 residents of
San José
Guatemala City
Managua
Tegucigalpa
Panama City

San Salvador
(age not given)

OLS

-Citizen’s demand on

government [not

defined]

-Age

-Gender

-Education [not

defined]

-Democratic
values

-Trust

-Wealth

Does education
increase the likelihood
that citizens will make
demands of
government officials?

Each year of
school
schooling
increases the
number of
political
demands made
by:
Costa Rica
.0037
(t=37)
El Salvador
.0099
(t=.99)
Guatemala
.016
(t=1.6)
Honduras
.034
(t=3.4)
Nicaragua
.0019
(t=.19)
Panama
.0009
(t=.09)

10. (Henrich et
al., 2004)

Experimental
games played in 6
pre-industrial
societies
1996-2004

Mapuche: 62
participants
Tsimane’: 134
participants
Orma: 262
participants
Sangu: 80
participants
Au: 60 participants
Gnau: 50
participants
Age not given

Ultimatum Game
and Public Goods
Game. OLS,
bivariate,
multivariate
Analysis

-Results of
experimental games
- Age, sex, village,
language, trips to
town, wage labor

Does formal
schooling affect pro-
social behavior as
revealed through
experimental games?

Generally no
effect, except
among
Tsimane’ (more
schooling, less
offer in
Ultimatum
Game, but no
effect in Public
Goods Game)
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11. (Gregson, People in 9,843 participants Logit -Social groups Does education affect | Women with
Terceira, Manicaland, a 15-54 years of age - Groups that an individual’s secondary
Mushati, rural province in meet during participation in education more
Nyamukapa, & eastern Zimbabwe school hours community and social | likely to report
Campbell, 2003) | 1998-2000 -Age groups that meet membership in
-SES outside of school a community
hours group
(OR=1.34,
p=.023)
12. (Grootaert & | Local Level A study of 1,432 Bivariate -Social groups Does education No clear
Narayan, 2004) Institutions Study families, conducted | associations -Province increase a household’s | pattern;
Bolivia; study in by asking only the -Head of number of group education
following leader of the household memberships? associated with
provinces: household -Religion increasing
Tiahuanacu Over the age of 15 -Income (divided into participation in
Mizque quintiles) some groups
Charagua, and decreased
Villa Serrano. participation in
1996 other groups
13. (Krishna, Study of 69 2232 Indians from OLS -Political activity Does an individual’s An additional
2002) Rajasthan villages rural villages measured in 100- years of schooling year of
India Over 18 years of point index influence his or her schooling
1998-2000 age -Gender decision to become increases an
-Age politically active? individual’s
-Religion score of
-Education political
-Independent activity by .61
political education t=2.77)
-Wealth
-Caste
-Distance to nearest
town
-Infrastructure
14. (Maluccio, KwaZulu-Natal The heads of 1,393 OLS -Social groups Does education Each additional
Haddad, & May, | Income Dynamics households in - Location increase the number year of
2000) Survey KwaZulu-Natal -Race of group memberships | schooling
and individual Ages 20 and over -Household size in a household? increases the
survey to check -Gender number of
against the KNID -Age group
survey memberships
South Africa by .08 (t=10.6)

1993-1998
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Table 2. Definition and summary statistics of variables for Tsimane’ over 16 years of age

used in regression analysis

Variable |

Definition

N

| Mean | Std Dev

Dependent variables (social capital expressed during 7 days before interview):

Gifts Number of gifts given to people in other 574 0.109 0.602
households
Labor Number of times person helped people in 574 0.207 0.808
other households with labor or did
communal work
Total Sum of the two variables: Gifts and Labor 574 0.317 1.202
Explanatory variables:
Schooling | Maximum school grade achieved by 574 1.993 2.411
respondent
Age Age of respondent in years 574 36.538 17.602
Male Sex of respondent; male=1; female=0 574 0.49 0.50
Instrumental variables:
Father Respondent’s father’s writing ability (0 = 565 0.152 0.401
writing cannot; 1 = some; 2 = well)
Village Respondent’s childhood village of residence | 569 48311 | 42.751
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Table 3. Testing the adequacy of instrumental variables for own schooling for Tsimane’

adults (16+ years of age) in Bolivia, 2004

Dependent variables:

Social capital:
Explanatory Schooling: Gifts Labor Gifts + labor
Variables: [a] [b] [c] [d]
Subject:
Schooling ~10.036 (0.151) 0.147 (0.91)* 0.187 (0.138)
Age | -0.108 (.009)*** | 0.008 (0.022) 0.006 (0.014) 0.008 (0.022)
Male | 2.133 (0.275)*** | 3.768 (1.064)*** | 3.384 (0.651)*** | 5.150 (0.981)***
Instrumental
variables:
A. Subject’s
mother:
Schooling | 0.091 (0.203)
Writing | 0.453 (0.979)
Spanish | 0.087 (0.254)
B. Subject’s
father:
Schooling | -0.010 (0.082) A A A
Writing | 1.048 (0.439)** | -1.083 (1.178) -0.799 (0.705) -1.335 (1.077)
Spanish | 0.052 (0.223) A A A
C. Same-sex -0.137 (0.155) A A A
parental height
relative to
subject’s height
D. Village -0.007 (0.003)** | 0.0005 (0.008) -0.004 (0.005) -0.006 (0.008)
Observations:
Total 493 560 560 560
Left censored | 192 527 491 491
Left censored as | 38 94 87 87
% of total
Pseudo R2 0.117 0.066 0.087 0.079
Joint: F and p>F | 5.36 (0.005) 0.43 (0.653) 0.90 (0.407) 1.01 (0.365)
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Table 3. Testing the adequacy of instrumental variables for own schooling for Tsimane’

adults (16+ years of age) in Bolivia, 2004

Notes: Regressions are lowered or left-censored Tobits with constant (not shown). In
cells we show coefficients and, in parenthesis, standard errors. *, **, and *** significant
at the 10%, 5%, and 1% level. Joint is F test of joint significance for father’s writing
ability and respondent’s childhood village of residence. * = variable intentionally left out.
Instrumental variables refer to the attributes of the respondent’s parents and the
respondent’s childhood village of residence. Village = village of childhood residence.
Schooling under instrumental variables = maximum school grade attained by parent.
Spanish refers to parental ability to speak Spanish: 0 = unable, 1 = with difficulty, and 2
= fluent. Writing = parental writing ability: 0 = cannot, 1 = some, and 2 = well. Physical
stature relative to their same-sex parent (row C): -1= taller than parent, 0 = same physical

stature as parent, and +1= shorter than parent.
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Table 4. Results of Tobit regressions: Effect of schooling on social capital among

Tsimane’ adults (16+ years of age) in Bolivia, 2004

Dependent variables - social capital expressed through:

Explanatory Gifts Labor Total Gifts Labor Total

variables: [a] [b] [c] [d] [e] [f]

Schooling 0.009 0.127 0.156 -1.494 -0.957 -1.677
(0.150) (0.089) (0.136) (1.606) (1.268) (1.920)

Age 0.011 0.009 0.013 -0.068 -0.049 -0.084
(0.022) (0.014) (0.022) (0.088) (0.068) (0.103)

Male 3.822%* | 3.428%** | 5225%** | 6.079** 5.040%** 7.949%**
(1.067) (0.652) (0.983) (2.720) (2.025) (3.040)

Observations

Total 574 574 574 560 560 560

Left censored | 541 505 505 527 491 491

Left censored | 94 88 88 94 88 88

as % of total

Over- Not applicable 0.939 0.938 0.939

identification

Regression Tobit Tobit with instrumental variables

type:

Notes. Cells contain coefficients and, in parenthesis, standard errors. *, ** and ***

significant at the 10%, 5%, and 1% level. Instrumental variables = respondent’s father’s

ability to write and respondent’s childhood village of birth. Over-identification test is p-

value from a chi2 distribution (Wooldridge, 2003).
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