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Abstract 
 
 
 

In industrial economies schooling and the skills and behaviors learned in school produce 

positive market and non-market returns, but do traditional forms of human capital also 

pay off, and do modern and traditional forms of human capital act as complements or 

substitutes in shaping well being?  Traditional knowledge embodies humanity’s heritage 

and diversity and represents its oldest and most ubiquitous form of human capital.  

Drawing on data from 450 adults (16+ years of age) from a native Amazonian society of 

foragers and horticulturalists in Bolivia, we estimate the direct and interaction effects of 

schooling (plus modern skills) and traditional plant knowledge on body-mass index 

(BMI; kg/mt2).  Doubling an adult’s traditional knowledge correlates with a median 

improvement in BMI of 6.3%; the effect is stronger for subjects without any schooling 

and for those living far from market town.  Effects become insignificant after controlling 

for fixed attributes of households.  Schooling produces no significant effects on BMI, 

probably because of the low levels of schooling (mean schooling=1.91).  Returns to 

traditional knowledge did not vary in relation to the subject’s sex.  Though schooling and 

math each correlated negatively with traditional knowledge, modern and traditional 

human capital did not undermine or complement each other in shaping BMI.   

 

Key words : Human capital, returns, schooling, traditional ecological knowledge, Bolivia, 

nutritional status   

JEL classification:  D1, R2, P5, O12, Q12 O0, H1 

 
 

 



 

Introduction.  In industrial economies schooling and the skills and behaviors learned in 

school produce positive private market and non-market returns (Bonjour, Cherkas, 

Haskel, Hawkes & Spector 2003; Card 1999; Wolfe & Haveman 2002; Wolfe & Zuvekas 

1997), but do traditional forms of human capital also pay off, and do modern and 

traditional forms of human capital act as complements or as substitutes in shaping well 

being?  For most of human history, people’s main form of human capital has not been 

schooling or the skills and behaviors learned in school, but traditional knowledge of 

plants, animals, and the environment that accumulated over generations to help people 

adapt to their environment and protect their consumption and health (Atran 1993, 1998;  

Atran & Medin 1997; Berlin & Berlin 1996; Colson 1979; Conklin 1954; Medin & Atran 

1999).  Despite studies documenting the ubiquity and antiquity of traditional knowledge, 

none has assessed its returns, whether private or social, market or non-market.  Here we 

take a first step in filling the gap and provide an empirical estimate of the private, non-

market returns to traditional plant knowledge in a highly autarkic society of hunters, 

gatherers, and horticulturalists in the Bolivian Amazon.  We use the term traditional 

knowledge as a synonym for folk knowledge and equate it with the self-assessed ability 

to identify the uses of wild and semi-domesticated plants for food, crafts, apparel, 

medicines, and construction.  We equate modern human capital with schooling, academic 

skills, and with proficiency speaking Spanish, the national language. Besides filling a gap 

in empirical studies of human capital, the study matters for at least three other reasons.   

 

First, the study allows one to assess whether modern and traditional human capital act as 

complements or as substitutes in shaping well being.  Some researchers say that 
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traditional knowledge, like language, deserves preservation because it represents 

humanity’s heritage and diversity (Hale, Krauss, Watahomigie, Yamamoto, Craig, Jeanne 

& England 1992; Maffi 2001, 2002).  Several reasons might contribute to the loss of 

traditional knowledge, with schooling a possible culprit.  Studies from developing nations 

suggest that schooling correlates negatively with traditional knowledge possibly because 

people face tradeoffs as they invest in the accumulation of traditional or modern human 

capital (Benz, Cevallos, Santana, Rosales & Graf 2000; Sternberg 1997; Sternberg, 

Nokes, Geissler, Prince, Okatcha, Bunda & Grigorenko 2001; Zent 2001).  Time and 

resources invested in school deflect from time and resources invested in the accumulation 

of traditional knowledge because people cannot be in two places or study two topics at 

the same time (Sternberg 1997; Sternberg, Nokes, Geissler, Prince, Okatcha, Bunda & 

Grigorenko 2001).   Although researchers have estimated the correlation between 

traditional knowledge and schooling, they have yet to do a formal test of whether the two 

forms of human capital complement or substitute for each other in shaping well being.  

Here we provide a formal test of the interaction effects between the two forms of human 

capital in shaping well being.  

  

Second, the study allows one to test the hypothesis of T.W. Schultz that private returns to 

schooling rise with technological innovations (Griliches 1969; Nelson & Phelps 1966; 

Schultz 1975; Welch 1970).  Support for Schultz’s hypothesis comes from studies 

showing that schooling improves farm productivity in rural societies with technological 

innovation, but only when subjects have more than about 4-6 years of schooling (Foster 

& Rosenzweig 1996; Lockheed, Jamison & Lau 1980; Phillips 1994).  This line of 
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thinking implies that private returns to traditional knowledge should decline with market 

openness.  To our knowledge, the hypothesis has never been tested in a formal, direct 

way. 

 

Last, estimates of the private market and non-market returns to traditional and modern 

human capital might help explain the mechanism of cultural transmission across 

generations.  The private returns to traditional and modern human capital among adults 

might cue parents about how to allocate investments in their children so their children 

accumulate the mix of cultural stocks that will provide children with the greatest benefits 

as adult.  If private returns to schooling overshadow private returns to traditional 

knowledge, then parents might likely steer their children to attend school and acquire the 

academic skills and behaviors associated with school rather than to learn traditional 

knowledge.  Differences in private returns between traditional and modern human capital 

would have implications for the retention of traditional knowledge across generations.      

 

We focus on the private, short-term, non-market returns to traditional knowledge among 

adults for several reasons.  First, we do not have information to assess the size or sign of 

the possible environmental externality of traditional knowledge.  An environmental 

externality could arise if traditional knowledge affects the flow of local environmental 

goods and services consumed by the rest of the world.  Second, we have only cross-

sectional information and only for adults, or people over 16 years of age, so we cannot 

estimate the long-run effects of traditional-knowledge, nor can we estimate the non-

market returns to traditional knowledge of children.  Third, we focus on a non-market 

 
 

 



 9
 

suggests that the Tsimane’ diet is sufficient to meet daily energy and protein 

requirements.   

 
In the survey about knowledge of wild and semi-domesticated plans, discussed later, we 

found that Tsimane’ reported knowing 414 different species, of which only 46 (11% ) 

had no recorded use. The remaining 368 plants had a total of 571 different uses, with 

some plants (n=63; 17%) having more than three different, independent uses.  Tsimane’ 

used most plants for medicine (n=169; 41 %), firewood (n=140; 34 %), and tools (n=68; 

17 %).  They also used 54 plants (13%) to build houses and 50 plants for food (12%).  

Less frequent uses of plants included necklaces (n=22; 5 %), canoes (n=21; 5 %), dying 

(n=15; 4 %), and weaving materials (n=13; 3 %).  Additionally, Tsimane’ used seven 

species of plants (2 %; n=7) to poison fish.  Tsimane’ have wide knowledge of medicinal 

plants (Nate, Ista & Reyes-Garcia 2001; Reyes-García 2001), and also apply the 

knowledge frequently.  In the panel study of two villages done during 1999-2000, Byron 

found that Tsimane’ treated most common illnesses with traditional plants rather than 

with Western medicines (Byron 2003).   

 
Researchers know little about how native populations transmit traditional knowledge.  

Ethnographic information from the Tsimane’ suggest that periodic visiting of relatives in 

the same and in other communities helps in the transmission of knowledge (Ellis 1996).  

Research among the Tsimane’ confirms findings from other groups suggesting that native 

peoples acquire most of their theoretical knowledge of plants by the time they reach 

adolescence (Hunn 2002; Stross 1973; Zarger 2002). Among the Tsimane’, an additional 

year of age correlates with a 0.35% increase in the amount of plant knowledge (Reyes-
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García 2001).  Suppose a Tsimane’ 16 years of age knows 100 plants.  An annual 

increase of 0.35% in the amount of plant knowledge means the subject would know only 

15 more plants by the time the subject reached 65 years of age.  

 
Traditional knowledge of plants and body-mass index relate through two other paths 

besides the direct protective effect of medicinal plants on health.  Traditional plant 

knowledge probably contributes to higher success in economics activities, such as 

foraging, that depend on traditional plant knowledge.  People with higher levels of 

traditional knowledge should be more efficient foragers, and one should see a positive 

effect from greater foraging productivity on own nutritional status.  Social capital is 

another possible pathway.  In pre-industrial societies, sharing, gift-giving, and reciprocity 

permeate daily life because they act as safety nets.  A person who knows more about 

traditional uses of plants is likely to be consulted more often by people who want to know 

about the uses of traditional medicines.   The person will have more social capital, and 

more gifts of foods given in repayment, gifts that would improve nutritional status. 

 

Information and methods.   Research on the returns to traditional human capital among 

Tsimane’ forms part of a longitudinal study on the effects of markets on well being.  The 

study started in 1999 and continues to this day.  Information for this article comes from 

five consecutive quarterly surveys done among the same subjects between August 2002 

and November 2003.  Subjects included 296 women and 312 men over the age of 16 in 

13 villages along the Maniqui river, department of Beni.  We selected villages at different 

distances from the market town of San Borja (population 19,000) to capture cross-

sectional variance in participation in the market economy.  In each village, we surveyed 
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all people over 16 years of age.  Since we collected information on theoretical plant 

knowledge only during the third quarter (December 2002-February 2003), we do the 

analysis with variables only for the that quarter, except for variables on modern human 

capital that were collected during the first quarter.   

 

Four female and four male researchers collected the information.  Seven of the eight 

researchers lived continuously in the study site during the duration of the study, and four 

had lived longer as part of the longitudinal study.  Three of the researchers spoke 

Tsimane’ moderately well, but they all used translators for the interviews.    

 

Dependent variable:  BMI.  We followed the protocol of Lohman et al. and measured 

subjects in light clothing without shoes or hats (Lohman, Roche & Martorell 1988).  We 

recorded stature (standing height) to the nearest millimeter using a portable stadiometer 

or a plastic tape measure and body weight to the nearest 0.20 kg using a standing scale.   

 

Explanatory variables:  Human capital.  To measure traditional knowledge of plants 

we mentioned the Tsimane’ name of 19 local plants to subjects and asked them whether 

they knew each plant.  If subjects said they knew the plant, we coded the answer as one; 

otherwise, we coded the answer as zero.  We added subject’s answers to the 19 questions 

to obtain a total score for the subject.  The average subject scored 15 points (std 

dev=3.71; n=516).  The mean score for men, 15.37 (std dev=3.48; n=254), was slightly 

higher than the mean score for women, 14.68 (std dev=3.89; n=262), and statistically 
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significant in a two-tailed t-test comparing the difference in the mean between the two 

samples (t=2.00, p<0.04).   

 

Modern human capital included schooling or the maximum school grade attained by the 

subject.  Tsimane’ have low levels of schooling and academic skills.  The average adult 

over 16 years of age had completed 1.91 years of schooling (std dev= 2.53; n=608).  The 

average adult man had 2.55 years of schooling (std dev=2.57; n=312) and the average 

adult woman had only 1.23 years of schooling (std dev=1.59; n=296).  30% of adult men 

and 50% of adult women had no schooling.   

 

Other dimensions of modern human capital we measured included math skills, writing 

ability, and fluency in spoken Spanish.  To assess math skills we asked subjects to add, 

subtract, multiply, and divide.  We assigned a one to each correct answer, so scores 

ranged from zero to four.  We had several versions of equal difficulty of the math test, 

and chose one at random for each subject.  The mean value for math skills was 1.05 (std 

dev=1.48) and the median value was zero.  56.46% of the sample scored a zero 

(men=39.94%; women=74.01%).  Men scored an average of 1.64 points in the math test 

(std dev=1.69), four times higher than the mean score of women (mean=0.44; std 

dev=0.87).  We judged writing ability by whether subjects could sign their name on a 

piece of paper that we gave them during the interview.  We coded answers as follow: 

0=unable, 1=with difficulty, 2=well.  57.49% of subjects could not write, 12.68% wrote 

with difficulty, and 29.81% wrote well.  Researchers judged subject’s ability to speak 

Spanish and coded answers as follow: 0=unable, 1=with difficulty, 2=fluent.  38.55% of 
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subjects could not speak Spanish, 29.98% could speak it with difficulty, and 31.46% 

could speak fluent Spanish. 

 

Control variables.   Control variables included age, sex, household size, and days 

ill and days worked during the 8-14 days before the day of the interview.  The age 

variable contained measurement errors; 25% of subjects said they did not know their 

exact age, but the share could be higher because few adults have birth certificates.  We 

measured household size with adult male equivalents rather than with the number of 

people because adult equivalents captures better the nutritional status of the household 

(Deaton 1997).  Households in the sample (n=245) contained an average of 3.90 male 

adult equivalents (std dev=1.83).  Expressed as a head count, households had an average 

of 6.60 people (std dev=2.91).  We asked about the number of days worked and about the 

number of days the subject had been bed ridden during the 8-14 days before the day of 

the interview; we lagged the variables by seven days to reduce biases from possible 

reverse causality.  Table 1 contains definition and summary statistics of the variables 

used in the regressions.  

INSERT TABLE 1 ABOUT HERE 

Results.  We begin by exploring the correlation between different dimensions of modern 

human capital.  The results of Table 2 suggest a high, positive, and statistically 

significant correlation between different dimensions of modern human capital.  

Schooling, math, and writing had partial correlation coefficients of 0.70 (schooling-

math), 0.66 (schooling-writing), and 0.76 (writing-math).  Proficiency in spoken Spanish 

had slightly lower correlation coefficients with schooling and with academic skills, 
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probably because people can learn Spanish outside school.  Correlation coefficients 

between Spanish, schooling, math, and writing were as follow: 0.46 (Spanish-schooling), 

0.51 (Spanish-math), and 0.56 (Spanish-math). 

INSERT TABLE 2 ABOUT HERE 

We next explore whether modern human capital correlates with less traditional 

knowledge.  The results in Table 2 suggest a negative and statistically significant 

correlation between traditional knowledge of plants and math skills (-0.17) and between 

traditional knowledge of plants and writing ability (-0.12).  Traditional knowledge of 

plants did not correlate significantly with schooling or with the ability to speak Spanish.   

 

To explore further the relation between modern and traditional human capital, we 

regressed the logarithm of traditional knowledge (dependent variable) against schooling, 

age, sex, and a full set of village dummies, with clustering of subjects by village.  We 

then added one modern human-capital skill at a time: math, writing, and Spanish (Table 

3).  The results suggest that only math skills correlated negatively with traditional 

knowledge.  A one-point improvement in the math score, or competence in each 

arithmetic operation, correlated with 2% lower traditional knowledge.   

INSERT TABLE 3 ABOUT HERE 

In sum, the results suggest that only one form of human capital, math skills, correlated 

with less traditional knowledge.  Schooling did not correlate significantly with traditional 

knowledge of plants in any of the regressions.     
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Table 4 contains the results of regressions to estimate the parameters for human capital of 

expression [1].  In columns 1-2 we show the core models, without controls for modern 

skills (column 1) and with such controls (column 2).  The results of regression 1 suggest 

that doubling a subject’s stock of traditional knowledge correlates with an improvement 

in body-mass index of 6.30%.   Schooling did not correlate significantly with body-mass 

index.  A test of the equality of the coefficients for schooling and for traditional 

knowledge suggests that they do not exert the same weight (F=8.10, p<0.041). 

INSERT TABLE 4 ABOUT HERE 

In column 2 we add modern human-capital skills to the first model.  The coefficient of 

traditional knowledge drops from 0.063 to 0.056, but remains significant.  Among 

modern skills, only math correlated with body-mass index in a significant way, but in an 

unexpected direction.  A one-point improvement in the math score correlated with a 1% 

lower body-mass index (p<0.06).  We tested for the joint effect of all variables related to 

modern human capital and found that, as a group, they were not statistically significant 

joint covariates of body-mass index (F=1.42, p<0.28).  We tested for the equality of 

effect between traditional knowledge and all variables related to modern human capital, 

and rejected the hypothesis of equal effect (F=7.04, p<0.02). 

 

In columns 3-7 we test for a variety of interaction effects.  In column 3 we add an 

interaction term for schooling and traditional knowledge to assess whether the two forms 

of human capital act as complements or as substitutes in shaping body-mass index.  We 

find that the interaction effect is not significant, suggesting that the two forms of human 

capital operate independent of each other in shaping body-mass index.  After adding a 
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variable for the interaction of the two forms of human capital, the direct effect of 

traditional knowledge on body-mass index falls slightly from 0.056-0.063 in the core 

models to 0.043 but remains significant (p<0.07).  In column 4 we add a term for the 

interaction between traditional knowledge and math skills, and find that the interaction 

term is not significant.  The direct effect of traditional knowledge continues to be positive 

(0.055) and significant, and schooling continues to show no significant effect with body-

mass index.  To explore the returns to traditional knowledge among subjects with and 

without schooling, we re-estimated regression 1 for people without schooling and for 

people with some schooling.  The results (not shown), suggest that traditional knowledge 

had no effect on body-mass index among subjects with some schooling (coefficient=0.03, 

p<0.25), but it correlated with 0.057 (p<0.06) greater body-mass index among subjects 

without any schooling.   

 

Since traditional knowledge might yield greater non-market returns among subjects of 

one sex, in column 5 we add an interaction term between traditional knowledge and the 

subject’s sex (male=1; female=0).  The results of column 5 suggest no significant 

interaction effects with sex.  The coefficient of traditional knowledge rises slightly from 

0.056-0.063 in the core models to 0.070 (p<0.02) and the coefficient for schooling 

continues to be uncorrelated with body-mass index.   

 

In columns 6-7 we estimate the returns to traditional knowledge in relation to market 

openness.  To do so, we interact traditional knowledge with income (column 6) and 

traditional knowledge with a dummy variable for village proximity to town (column 7).  
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The dummy variable for proximity to town took the value of one if villages were less 

than three hours walking time from the town of San Borja during the rainy season 

(December-February) when the survey took place, and zero otherwise.  Three hours is the 

median value for village-to-town walking time during the rainy season.  Income includes 

earnings from wage labor and the sale of goods, and the value of goods obtained in 

barter, all measured for the two weeks before the day of the interview.  The intuition is 

that market openness and modern technological innovations in farming would correlate 

with proximity to towns and income.  We find that the interaction terms of columns 6-7 

bore the sign predicted by T.W. Schultz – returns to traditional knowledge decrease 

among subjects in villages closer to market towns and decrease as income increases – but 

results were statistically significant only for the interaction term with travel time.  After 

conditioning for income and for the interaction of income and traditional knowledge, the 

non-market return to traditional knowledge remain positive (0.066) and statistically 

significant (p<0.002) (column 6).  After conditioning for distance and for the interaction 

of a dummy variable for proximity to town with traditional knowledge, the returns to 

traditional knowledge rise to 0.078 and remain statistically significant (p<0.001).  The 

coefficients of column 7 suggest that doubling the stock of traditional knowledge among 

subjects living close to market towns correlates with 4.7% higher body-mass index 

(0.047=0.078-0.031), whereas a similar increase in traditional knowledge among subjects 

living farther away correlates with a larger (7.8%) improvement in body-mass index 

(0.078=0.078-0). 

 

 
 

 



 18
 

In column 8 we show the results of a model with fixed effects for households.  

Households might have adults who know about plants and traditional health practices that 

improve nutritional status.  The presence of such adults might influence both the subject’s 

accumulation of traditional knowledge and nutritional status.  With pooling of traditional 

information in the household, subjects may not feel the need to acquire traditional 

knowledge if other people in the household can supply the knowledge.  If they provide 

cures, then other people in the household with traditional knowledge could affect the 

nutritional status of subjects.  The results shown in column 8 suggest that once we 

condition for fixed attributes of households, the returns to traditional knowledge drop to 

0.043 and become statistically insignificant (p<0.22).  The results suggest that the 

positive and statistically significant non-market returns to traditional knowledge in 

columns 1-7 likely stem from the role of omitted household variables, such as the 

presence of other subjects in the household with traditional knowledge.   

 

We did other analyses (not shown).  First, we included a term for experience, defined as 

age minus the age at which subjects first started school, minus the maximum school 

grade attained.   We do so because the literature on the returns to human capital in 

industrial nations conditions for experience.  When we control for experience, the sample 

shrunk from 450 to 281 observations because many subjects did not enroll in school and 

so had no value for the variable that captures age at which they started school.  We found 

that traditional knowledge no longer correlated significantly with body-mass index 

(coefficient 0.034, p<0.22); schooling continued to have no effect.  Second, we estimated 

whether parental traditional knowledge correlated with improved nutritional status of 
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children 2-13 years of age.  As a dependent variable we used the body-mass index of the 

child.  Explanatory variables included the age, sex, and schooling of the child, and the 

age, schooling, and traditional knowledge of each parent, plus village dummies.  We 

found that doubling a father’s stock of traditional knowledge correlated with a 7.71% 

decrease in his child’s body-mass index (p<0.007), but mother’s traditional knowledge 

had no significant effect.  Third, we re-estimated models 3 and 5-7 by adding the math 

variable.  Recall that math correlated negatively and significantly with traditional 

knowledge (Table 3) and negatively with body-mass index (columns 2 and 4, Table 4), so 

failure to include math skills would overstate the significance of traditional knowledge.  

Adding the math variable lowered slightly the returns to traditional knowledge, but did 

not change the main results of Table 4.   

 

Last, it is possible that traditional knowledge might affect other outcomes besides the 

ones measured here, or that other types of traditional knowledge might produce large 

market and non-market returns.  We cannot answer the second possibility, but we explore 

the first.  We did various regressions (not shown) with three different dependent variables 

– income, self-reported days in bed, and value of time and other resources spent in 

medical cures -- against traditional knowledge, schooling, age, sex, and village dummies 

and found that traditional knowledge produced no significant effects. 

 

We draw the following conclusions from the analysis.  First, traditional knowledge 

correlates with improved own body-mass index among adults.  Doubling the stock of 

traditional knowledge of an adult correlates with direct improvements in body-mass 
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index that range from a low of 4.3% (column 3) to a high of 7.8% (column 7), with a 

median of 6.3% (column 1).  The effect is stronger among subjects without any schooling 

and among subjects living farther away from market towns.  The effect wanes and 

becomes statistically insignificant after controlling for fixed effects of households, 

suggesting that biases from failure to control for unobserved heterogeneity of households 

(and perhaps subjects) drives some of the results.  We find no evidence that adult 

traditional knowledge correlates with improved child nutritional status. 

 

Second, though positive and statistically significant, the non-market returns to traditional 

knowledge are low in real terms.  Doubling an adult’s stock of plant knowledge would be 

hard because the stock accumulated over a lifetime, yet such an improvement would 

bring about a median change in body-mass index of only 6.3%.   

 

Third, in none of the models do we find that schooling produces direct, visible, 

significant non-market returns.  Except for the model in column 8, in all other models we 

reject the idea that the two forms of human capital produce effects of similar magnitude 

and statistical significance.  The only modern human capital variable that correlated with 

body-mass index was math skills, and then the effect was negative.   

 

Discussion and conclusions.  Traditional knowledge produces positive but low non-

market returns.  Technical reasons for the low returns might include attenuation bias from 

random measurement error of the variable for traditional knowledge and failure to control 

for third variables that produce a negative indirect effect.  For instance, subjects with 
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more drive might take more care of their nutritional status, and make greater investments 

to acquire modern human capital than traditional knowledge.  Failure to condition for 

these types of omitted variables would lower the estimate of the returns to traditional 

knowledge.  A substantive reason for the low returns could relate to the ubiquity of 

traditional knowledge.  If people share traditional knowledge widely within and across 

households of their ethnic group, as some evidence suggests (Reyes-García, Godoy, 

Vadez, Apaza, Byron, Huanca, Leonard & Perez 2003), then traditional knowledge 

would be an abundant rather than a scarce resource, and its private returns would be low.  

 

We find that the private non-market returns to schooling are insignificant.  The finding 

could reflect the low level of modern human capital in our sample.  Recall that the 

average subject had completed only 1.91 years of schooling, below the threshold of 4-6 

years of schooling (Mingat & Bruns 2002) above which schooling might produce 

noticeable effects.   

 

We find mixed evidence to suggest that schooling or math skills undermine the 

accumulation of traditional knowledge, though they might undermine the accumulation 

of practical traditional skills that require the use of plant material.  The absence of 

significant interaction effects between traditional and modern human capital could reflect 

the low levels of schooling, random measurement errors of traditional knowledge, or 

both.  We find some evidence to suggest that private non-market returns to traditional 

knowledge vary by degree of market openness (proxied by proximity to market towns), 

as predicted by T.W. Schultz.   

 
 

 



 22
 

 

A better understanding of the returns to traditional knowledge has the potential to address 

three topics: (a) the private incentives that make people decide to shed or retain 

traditional culture, (b) the magnitude of the compensation owed to native peoples for the 

benefits they might supply to the rest of the world through their traditional knowledge 

(Godoy & Contreras 2001), and (c) the design of school curriculums so schooling and 

traditional knowledge reinforce rather than undermine each other (Lipka, Wildfeuer, 

Wahlberg, George & Ezran 2001). 

 

We conclude with three suggestions for future research.  First, researchers studying the 

returns to traditional knowledge should find instrumental variables for traditional 

knowledge or a strategy to identify causality.  Second, researchers should assess the 

possible existence, size, and magnitude of the externality from traditional knowledge.  

Last, traditional knowledge may confer a sense of purpose, a sense of belonging, a sense 

of power, and a sense of place.  None of the quantitative studies of traditional knowledge 

that we know explore how traditional knowledge might affect those dimensions of well 

being.   
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Table 1 

Definition and summary statistic of variables used in regression analysis for Tsimane’ 

Amerindians over 16 years of age during December 2002-February 2003 

Name Definition N Mean Std Dev 
Dependent variable: 

BMI Body-mass index (kilograms/meters2); in 
regression entered in logarithms 

479 23.14 2.56 

Explanatory variables: Human capital 
Schooling Maximum schooling achieved by subject 608 1.91 2.25 
Math Score in math test; range 0 to 4 608 1.02 1.46 
Writing Ability to sign name (%)    
 Unable 607 57.49%  
 With difficulty 607 12.68%  
 Well 607 29.81%  
Spanish Ability to speak Spanish (%)    
 Unable 607 38.55%  
 With difficulty 607 29.98%  
 Fluent 607 31.46%  
Traditional Score in test of plant knowledge; subjects 

asked if they new names of 19 plants; in 
regression entered in logarithms. 

516 15.02 3.71 

Explanatory variables: Controls 
Male Sex of subject; 1=male; 0=female 608 0.51 .50 
Age Age of subject in years  608 34.67 15.51 
Health Self-reported person-days in bed from three 

main ailments during 8-14 days before 
interview  

534 0.20 .92 

Work days Number of days worked in wage labor during 
8-14 days before the interview 

562 .50 1.59 

Household 
size 

Household size measured with male adult 
equivalents 

245 3.96 1.83 
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Table 2 

Correlation between traditional and modern forms of human capital (n= 514) 

 Traditional School Math Writing 
Schooling -0.10  

(0.18) 
   

Math -0.17  
(0.001) 

0.70  
(0.001) 

  

Writing -0.12  
(0.05) 

0.66  
(0.001) 

0.76  
(0.001) 

 

Spanish -0.08  
(0.43) 

0.46  
(0.001) 

0.51  
(0.001) 

0.56  
(0.001) 

 

Note:  Probability in parenthesis adjusts significance levels for multiple comparisons 

using Šidák method. 
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Table 3 

Relation between traditional and modern human capital among Tsimane’ adults (16+ 

years of age):  Regression results (dependent variable = logarithm of score in test of 

traditional knowledge) 

 
 [1] [2] [3] [4] 
Schooling .0001 (.004) .008 (.006) .006 (.007) .007 (.007) 
Math  -.022 (.011)* -.027 (.011)** -.027 (.011)** 
Writing   .013 (.020) .013 (.019) 
Spanish    -.0007 (.020) 

N 531 515 514 513 
R2 0.50 0.50 0.50 0.50 

 
Note:  Regressions are ordinary least squares with clustering by village and constant (not 

shown).  Standard errors in parenthesis.  Controls not shown include age, sex, and a full 

set of village dummies.  For definition of variables see Table 1.  *, **, and *** 

significant at the 10%, 5%, and 1% level. 
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Table 4 

Effects of traditional and modern human capital on logarithm of body-mass index (BMI) 

among Tsimane’ adults (16+ years of age) 

 
Explanatory variables: 

 
Core models: 

 
Model 1 + interactions 

Household 
fixed 

effects 
 [1] [2] [3] [4] [5] [6] [7] [8] 
Traditional  .063** 

(.022) 
.056** 
(.021) 

.043* 
(.022) 

.055** 
(.018) 

.070** 

.027) 
.066*** 
(.016) 

.078*** 
(.010) 

.043 
(.035) 

Schooling .002 
(.003) 

.008 
(.004) 

-.023 
(.017) 

.007 
(.004) 

.002 
(.003) 

.001 
(.003) 

.002 
(.003) 

.002 
(.003) 

Math  -.010* 
(.004) 

 -.016 
(.021) 

    

Writing  -.009 
(.007) 

      

Spanish  .005 
(.006) 

      

Interaction of traditional 
knowledge with: 

        

Schooling   .009 
(.007) 

     

Math    .001 
(.007) 

    

Sex (male)     -.016 
(.036) 

   

Income      -.058 
(.213) 

  

Town proximity       -.031 
(.035) 

 

Test 
schooling=traditional 
knowledge. F and (p>F) 

8.10 
(.014) 

5.70 
(.034) 

5.57 
(.036) 

7.45 
(.018) 

6.21 
(.028) 

17.59 
(.001) 

49.57 
(.001) 

1.32 
(.251) 

N 450 448 450 450 450 450 450 450 

R2 0.15 .17 .16 .17 .15 .17 .16 .03 

 
Note:  Standard errors in parenthesis.  Controls not shown: age, sex, health, work days, 

and village dummy variables.  Regressions are ordinary least squares with clustering by 

village and constant (not shown).  Modern skills include math, writing, and proficiency 

speaking Spanish.  R2 in column 7 is for overall.  Town proximity is a dummy; 1 if  

village <3 hours walking from the village to the town of San Borja during Dec-Feb (rainy 

season) when the survey took place, and zero otherwise.  Income=earnings from wage 

labor, sale of goods, and value of goods obtained in barter.  Table 1 contains definitions 

of other variables.  *, **, and *** significant at the 10%, 5%, and 1% level. 
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