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 PResearchers propose sustainable degrowth as an alternative economic model to face current environmental

crisis. Standard economic theory criticizes the viability of degrowth under the assumption that there is a
causal link between wellbeing and the consumption of goods and services. Here we test the universality of
the association between human wellbeing and the consumption of market goods (a standard indicator of
economic growth) using a unique body of data collected among 600 adults in a small-scale foraging-
horticultural society in the Bolivian Amazon, the Tsimane'. Data include two measures of consumption
(weekly expenditures and annual consumption of durables) and two measures of wellbeing (self-reported
wellbeing and frequency of smiles). Multivariate analyses suggest that, for this society in the early stages
of integration to themarket economy, consumption of market goods is not associatedwith wellbeing. The result
is robust to the two measures of wellbeing, to the measurement of consumption at the individual and at the
household level, and to other changes in the estimationmodel. The analysis provides support to one of the social
premises inwhich the theory of sustainable degrowth is based: that humanwellbeing does not necessarily bear a
direct link with consumption of market goods.
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1. Introduction

Humanity is nowadays facing a dramatic challenge: how to improve
human wellbeing without exacerbating environmental pressures. In
1987, theBrundtlandReport set Sustainable Development in the limelight
stating that economic growth and ecological sustainability could be
simultaneously achieved (WCED, 1987). The definition, although
politically appealing, did not consider ecosystem limits and therefore
set the basis for continuing the negative environmental impacts of
economic growth (Daly, 1990). More than 20 years later, despite the
growing number of environmental policies and eco-efficiency efforts,
pressure on the environment continues to increase with economic
growth (MEA, 2005; Trauger et al., 2003) and energy and material
consumption have increased in the industrial nations surpassing
ecosystem limits (Wackernagel, 2002).

In this scenario, a group of researchers and activists have proposed
sustainable degrowth as an alternative economic model to improve
77

78

79

80

81
wellbeing without further threatening the environment (Latouche,
2003; Martinez-Alier, 2009; Victor, 2010). Sustainable degrowth is
defined as an “equitable downscaling of production and consumption
that increases human wellbeing and enhances ecological conditions at
the local and global level, in the short and long term” (Schneider et al.,
2010). Sustainable degrowth is mainly aimed at the heart of the
consumer society, i.e. the population of developed countries, where
the biggest share of world consumption takes place.

A critique to degrowth is that “consumption and radical degrowth
are likely to meet strong resistance from the mainstream (or they will
just be ignored) and thus will run a serious risk of staying a marginal
line of thought” (van den Bergh, 2011). The critique derives from the
fact that Western societies are built up upon consumption and it is
rooted on standard economic theory predicting a causal link between
income and wellbeing mediated by the consumption of goods and
services provided through markets. But more than four decades of
research on the economics of happiness suggests that the assumed
causal link between income and wellbeing is rather weak, especially
when it comes to subjective wellbeing (SWB). In a seminal paper
published in 1974, Richard A. Easterlin suggested that, across nations,
SWB remained stationary despite sharp growth in material condi-
tions. After Easterlin, several researchers have tested the association
ellbeing in small-scale societies: An empirical test
011.08.009
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between economic status and SWB, some confirming Easterlin's
findings (Blanchflower and Oswald, 2004; Di Tella and MacCulloch,
2008; Diener et al., 2000; Frey and Stutzer, 2002; Inglehart and
Klingemann, 2010; Layard, 2005), and some challenging them
(Deaton, 2008; Hagerty and Veenhoven, 2003; Stevenson and Wolfers,
2008).

An important issue to consider when examining the associa-
tion between income and wellbeing is the definition of wellbeing.
Researchers have defined wellbeing using two different approaches.
The first approach conceptualizes wellbeing as unidimensional and
operationalizes it through single and independent indexes that proxy
for social, economic, or human aspects. Economists, for example, have
traditionally focused on income, consumption, and employment as
the outcomes that matter most when examining human wellbeing,
whereas psychologists have investigated negative affective states,
such as depression, anxiety, and perceived stress, and nutritionists have
focused on the consumption of quality foods and on anthropometric
measures that summarize an individual's nutritional status as principal
markers of wellbeing.

The second approach defines wellbeing as a multidimensional
concept encompassing a large range of domains that humans try to
satisfy through different strategies and gives more emphasis to sub-
jective appreciation of own's quality of life (Costanza et al., 2007; Cruz
et al., 2009; Max-Neef, 1992). For example, the Chilean economist
ManfredMax-Neef conceptualizes SWBas the satisfaction of “few, finite
and classifiable” human needs (i.e., subsistence, protection, affection,
understanding, participation, leisure, creation, identity and freedom)
who “are the same in all cultures and all historical periods” (Max-Neef,
1991: p.18). In his words, “what changes, both over time and through
cultures, is the way or the mean by which the needs are satisfied,”
what he calls satisfiers (Max-Neef, 1991).

In this article we use insights from those previous bodies of research
to test the universality of the assumed causal link between income
(through consumption of market goods) and wellbeing. We do so by
using a unique body of data collected in a small-scale society of
hunter–horticulturalists on the initial stages of integration to the
market economy. If consumption of market goods is only a culturally
determined satisfier (for subsistence, leisure, or identity needs), to use
Max-Neef terminology, then – in a society where individuals satisfy
most of their needs outside the market economy and whose sense of
wellbeing does not necessarily center on material aspirations – one
should not find an association between consumption of market goods
and wellbeing. The lack of association between consumption of market
goods and wellbeing would give support to the idea that the improve-
ment of human wellbeing does not necessarily hinge on increasing
consumption, one of the basic premises of sustainable degrowth.

2. The Tsimane'

With about 8000 people living around 100 villages, the Tsimane'
are one of the largest native Amazonian groups in Bolivia (Instituto
Nacional de Estadistica, 2003). They live mostly along the Maniqui
and the Apere rivers in the department of Beni. Tsimane' ethnography
and history have been documented by Huanca (2008) and Ringhofer
(2010), and analysis of their economy and wellbeing can be found in
published articles (Godoy et al., 2005a; Reyes-García et al., 2009), so
here we discuss two topics that directly deal with the content of
this article: wellbeing and consumption.

2.1. Wellbeing

Researchers have used objective and subjective indicators to analyze
wellbeing among the Tsimane'. In a recent article analyzing trends in
economic, health, psychological, and social indicators of wellbeing
between 2002 and 2006, Godoy et al. (2009) find improvement
on seven of the 12 standard unidimensional indicators of physical
Please cite this article as: Masferrer-Dodas, E., et al., Consumption of ma
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and mental wellbeing. Particularly, the period 2002–2006 saw an
increase in the real (inflation adjusted) value of food consumption;
an increase in body mass index, a standard indicator of nutritional
status; and a decrease in the frequency of self-reported anger, a
sign of mental wellbeing. But the same period also saw a worsening
of other wellbeing indicators, such as an increase in the number of
self-reported physical ailments.

But researchers have also found that Tsimane' own definition of
wellbeing differs from those standard indicators. For example,
Reyes-García and colleagues explored the local concept of wellbeing
and found that Tsimane' sense of wellbeing centers on social relations
and success in subsistence activities (Reyes-García et al., 2009, 2010).
Thus, the Tsimane' list as their most important sources of wellbeing
social relations (i.e., spending time with close family, drinking home-
brewed beer, having visitors) and success in common subsistence activ-
ities (i.e., hunting, fishing, agriculture). Possession of material goods,
money, and participation in market-based activities (i.e., buying
and selling), do not appear as important sources of happiness for the
Tsimane'. In a previous study (Reyes-García and TAPS study team,
2011), we found that from the 20 most salient reasons for happiness
among the Tsimane', nine relate to social relations and ten to Tsimane'
economy. Within the ten reasons related to Tsimane' economy, the
first four reasons relate to subsistence, not to market-related economic
activities.

2.2. Tsimane' Economy and Consumption

The Tsimane' economy centers on hunting, fishing, plant foraging,
and slash-and-burn farming (Vadez et al., 2008). Tsimane' have low
levels ofmonetary income. According to recent estimations, the average
Tsimane' adult has a daily personal income from cash earnings and from
the imputed value of farm and forest goods consumed from agricultural
plots and forests of US$3.26 (Godoy et al., 2007a). Daily personal
income reaches US$9.05 when expressed with the index of Purchasing
Power Parity.Most (59.08%) income comes from the value of consuming
farm crops and animalwildlife, followed bymonetary earnings (31.52%)
from the sale of goods (17.56%) and from wage labor (13.96%). Goods
received in barter account for only 2.79% of daily personal income, and
social capital—gifts and labor help received—accounts for 3.74% of daily
personal income.

Tsimane' use theirmonetary earningsmostly to acquiremarket goods.
Previous research suggest that Tsimane' value a wide range of durable
commercial goods, some, such as metal tools, for their utilitarian value,
and others, such as watches, radios, and backpacks, as markers of status.
Although consumption of market goods is relatively recent among
the Tsimane', researchers have found that Tsimane' total monetary
expenditures bear a positive association with the share of expenditures
allocated to luxury goods and to highly visible goods and a negative asso-
ciation with expenditures allocated to less visible durable goods (Godoy
et al., 2007b).

3. Material and Methods

For the empirical analysis, we used data from a survey conducted
between May and October, 2006, in 13 Tsimane' villages. The survey is
part of the Tsimane' Amazonian Panel Study (TAPS), a study in progress
since 2002. Data were collected by a team of trained researchers and
assistants who have worked for TAPS from its inception.

3.1. Definitions

We differentiate between market and non-market goods based on
how a product was acquired, not on whether the product had a market
price. We defined a good as a market good when it was acquired
through transactions such as sale or barter. We defined a good as a
non-market good when it was acquired through other means such as
rket goods and wellbeing in small-scale societies: An empirical test
1016/j.ecolecon.2011.08.009
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self-production, gathering, or gifts. We follow the standard economic
approach and divide market goods between necessities and luxuries.
We define necessity as a market good for which demand is not related
to income, that is, a good that will continue to be acquired at the same
level independently of changes in income. An example of a necessity
good in the study area is salt. We define luxuries as market goods for
which demand increases more than proportionally as income rises, as
it is the case of clothing in the study area. Since we do not have data
for total income, we define necessities as market goods that decrease
in demand when consumption rises and luxury goods as market
goods that increase in demandwhen consumption rises (Heffetz, 2010).

3.2. Sample

Datawere gathered fromall Tsimane' adults in 13 villages differing in
their proximity to San Borja (mean=25.96 km; S.D.=16.70), the only
town along the Maniqui river. The sample contains 302 females and
298 males over the age of 16 (or younger if they headed a household)
with complete data. People came from 243 households.

3.3. Dependent Variables: Wellbeing

Following previous research (Alesina et al., 2004; Diener, 1994;
Ferrer-i-Carbonell and Gowdy, 2007), we used two measures of
subjective wellbeing: a self-reported (self-reported wellbeing) and a
direct measure (frequency of smiles).

3.3.1. Self-reported Wellbeing
We used free listing to elicit the full range of items that Tsimane'

associate with wellbeing by asking 35 individuals to list reasons that
made them happy (Reyes-García and TAPS study team, 2011). From
free listing responses, we calculated: 1) the percentage of people
whomentioned each reason, 2) the average rank of each reason across
lists, and 3) the saliency of each reason, i.e., an index that captures, on
a scale from zero to one, the importance of an item across all of the lists
(Bernard, 2006). Tsimane' listed 37 causes of happinessmostly related
to social relations (i.e., spending time with close family, drinking
home-brewed beer, having visitors) and success in common subsis-
tence activities (i.e., hunting, fishing, and agriculture). For the second
step, we selected the seven most salient reasons and constructed a
survey to be applied to the entire sample about the occurrence of
those events in theweek prior to the interview. For example, Tsimane'
listed “to be visited” as a factor for contentment, so in the survey we
asked: “During the last week, how many times did you receive visits
from people from outside your household?” We coded responses to
those questions as (1) none, (2) a few times, or (3) many times. To
generate an individual score of self-reported wellbeing, wemultiplied
responses by the saliency of the reason, so that items contributing
more to Tsimane' wellbeing weighted more heavily in the score.

3.3.2. Frequency of Smiles
Social psychologists and ethologists have found that, across cultures,

the frequency of smiling is positively associated with self-reported
happiness (Ekman, 2002; Ekman and Davidson, 1993; Fridlund,
1994) and enjoyment (O'Quin and Arono, 1981), so we also proxied
wellbeing with direct observations of subjects' smiling. Specifically,
at the end of a 45-minute individual-level interview on a variety of
topics related to the socioeconomic and health condition of the
person and her/his family, interviewers noted whether the subject:
(1) neither laughed nor smiled during the interview, (2) only smiled,
(3) smiled and laughed, (4) and laughed openly and frequently. We
made a distinction between laughter and smile because people might
use the two responses in different contexts (Kraut and Johnston,
1979), but we did not try surveyors to distinguish between voluntary
and involuntary smiles out of enjoyment (Ekman, 1990).
Please cite this article as: Masferrer-Dodas, E., et al., Consumption of ma
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3.4. Explanatory Variables: Consumption

Wealso used twomeasures of consumption: annual consumption of
durable market goods and weekly expenditures in any market good or
service.

3.4.1. Annual Consumption of Durable Market Goods
Adults in the samplewere asked to list all themonetary expenditures

in durable market goods that they had during the 12 months before the
interview and to indicate the quantity of goods acquired and the value of
each good in Bolivianos (1US$=8.01Bs in 2006). To reduce omissions
from faulty recall, when respondents stopped listing market goods, we
prompted their memory by reading them a list of goods common in
the area. If informants remembered new items, we also recorded them.

3.4.2. Weekly Expenditures on Market Goods and Services
Our measure of annual consumption does not include consump-

tion of non-durable goods or services provided by the market. To
obtain a more complete picture of Tsimane' consumption of market
goods and services, we asked participants to list all the expenditures
they have had during the week previous to the interview and their
monetary value. The lists included expenditures that did not appear
in the list of durable market goods. We grouped market goods in
categories that were divided in (a) necessities and (b) luxuries by
calculating the Engel curves of the items consumed by the study
population.

3.5. Control Variables

Controls in ourmodel are individual-level variables that, according to
the literature, affect wellbeing, including sex, age, level of schooling,
frequency of travels to town, cash income, value of non-market
consumption, and social capital (Dolan et al., 2008; Frey and Stutzer,
2002). Cash income was defined as the sum of monetary earnings
received by the subject in the 7 days before the interview from wage
labor, sale of goods, or remittances. The value of non-market consump-
tion was estimated as the total value in the local currency of individual
farm and forest products consumed by the individual during the 7 days
before the interview (Godoy et al., 2007a). Social capital was estimated
with the economic value of gifts received from other households during
the week previous to the interview (Godoy et al., 2007a). Controls also
include household (i.e., household size) and village-level (village size
and village income inequality) variables that might affect both con-
sumption and wellbeing.

4. Estimation Strategy

Wewant to test the association between the consumption ofmarket
goods and SWB using data from a subsistence economy society. To do
so, we ran a series of regressions betweenmeasures of SWB (outcome)
and measures of consumption of market goods (explanatory), while
controlling for other predictors of SWB. For the empirical analysis, we
use the following expression:

Yihv ¼ αþ γCihv þ ψI ihv þ ζHhv þ βCv þ εihv: ð1Þ

Assume, first, that Y captures the self-reportedwellbeing of a person,
where i is the subject, h the household, and v the village. We use self-
reportedwellbeing for ease of exposition, but the expression also applies
to frequency of smiles. Cihv refers to the consumption of market goods.
Iihv is a vector of variables for the subject that directly affects wellbeing
(e.g., age, sex). Hhv stands for household attributes that might affect
SWB (i.e., household size). Cv stands for a set of village level variables
to control for factors that could directly affect SWB and consumption
(e.g., number of households in a village, proximity to market towns).
εihv is a random error termwith standard properties. To be able to assess
rket goods and wellbeing in small-scale societies: An empirical test
1016/j.ecolecon.2011.08.009
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Table 1t1:1

Definition and summary statistics of variables used in regressions.
t1:2
t1:3 Variable Definition N Mean S.D.

t1:4 I. Outcome variables:
t1:5 Self-reported wellbeing Score on a questionnaire on the occurrence of events that

contribute to Tsimane' happiness. Range: 0–14
600 7.41 1.8

t1:6 Frequency of smiles Smiling during quarterly interviews. Range: 1(neither
laughed nor smiled) to 4 (laughed openly and frequently)

600 2.81 0.9

t1:7

t1:8 II. Explanatory variable:
t1:9 Annual consumption of durable market goods Bs expend by subject in durable market goods during the

12 months before the interview. (1$=8.01 Bs in 2006)
600 211.40 408.9

t1:10 Weekly expenditures on market goods and services Bs expend by subject in any market good or service during
the 7 days before the interview

600 19.85 54.4

t1:11

t1:12 III. Control variables
t1:13 Individual level
t1:14 Male Participant's gender (male=1) 600 0.49 0.5
t1:15 Age Age of participant (years) 600 35.08 16.7
t1:16 Schooling Maximum education level achieved by the subject 600 2.07 2.2
t1:17 Travel to town Number of times that the informant visited the closest town

during the 12 months previous to the interview
600 15.03 16.9

t1:18 Cash income Monetary earnings received by the subject in the 7 days
before the interview from wage, sales, or remittances

600 71.32 135.2

t1:19 Value of non-market consumption Total value of individual farm and forest products consumed
by the individual during the 7 days before the interview, in Bs

676 259.45 138.5

t1:20 Social capital Total value of gifts received from other households, in Bs 600 2.79 7.8
t1:21 Household and village level
t1:22 Household size Number of people living in the household at the moment

of the interview
243 6.17 2.82

t1:23 Village size Number of households in a village 13 28.07 13.5
t1:24 Income inequality Coefficient of variation of village cash income 13 1.85 0.51

t2:1

t2:2
t2:3

t2:4

t2:5

t2:6

t2:7

t2:8

t2:9

t2:10

t2:11
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the magnitude of the coefficients, in regressions we enter the variables
income and consumption as 1000Bs.

Since the Tsimane' do not seem to center their wellbeing on fulfilling
material aspirations, we expect to find a non-statistically significant
association between the coefficient for the variable that measures con-
sumption of market goods, γ, and our measures of wellbeing. However,
since the lack of association between two variables can be due to a
number of theoretical and methodological reasons, we submit our data
to a number of checks.

First, we explore variation in consumption of market goods in the
sample. To do so, we ran a set of tobit regressions with our variables for
consumptionofmarket goods as dependent variable and a set of observed
variables as regressors. In two of themodels ([1] and [3]) we use individ-
ual level variables as control, and in two othermodels ([2] and [4])we use
household aggregates for economic variables. We use results from this
analysis to select variables to be included as controls in our model.

Second, to estimate our core model (Eq. (1)), we proceed with a
series of specifications increasingly adding controls to the model
and observing changes in the coefficient of the variable of interest
(consumption). We add as controls 1) variables that seemed to play a
role in explaining the distribution of consumption, and 2) variables
that have been used in previous research assessing the link between con-
sumption andwellbeing. To ensure the robustness of the finding, we ran
those estimations using our two measures of wellbeing (self-reported
U

Table 2
Tsimane' individual consumption of durable market goods during the 12 months before th

Category Description

Clothing Bolivianos spent in clothing
Domesticated animals Bs spent in domesticated animal
Assets for home improvement Bs spent in durable assets related to home impro
Higiene assets Bs spent in durable assets related to hygiene (e.g
Kitchen assets Bs spent in durable assets kitchen (e.g., cooking p
Luxury assets Bs spent in luxury goods
Tools Bs spent in tools (e.g., machete, fishing net)
Transport assets Bs spent in durable assets related to transport (e.

Please cite this article as: Masferrer-Dodas, E., et al., Consumption of ma
among the Tsimane' in the Bolivian Amazon, Ecol. Econ. (2011), doi:10.
E
D

wellbeing and frequency of smiles). For the estimationswe used ordered
probit models.

Third, we further submit the data to a series of robustness checks
that include 1) using different specification models, 2) using different
proxies for consumption of market goods, and 3) running the regres-
sions with selected parts of the sample.

5. Results

5.1. Description of the Sample

Table 1 shows the descriptive statistics of the variables used in the
analysis. Results from the two indicators of wellbeing suggest that
Tsimane' wellbeing is slightly above the mathematical mid-point in
the scales used. In a scale from 0 to 14 the average subjective wellbeing
was 7.4, with low variation across individuals (SD=1.8). In a scale from
0 to 4 the average of the variable frequency of smiles was 2.81
(SD=0.98), with 11.5% of the sample never smiling or laughing, 25.5%
smiling but not laughing, 35.5% smiling and laughing, and 28.5% openly
laughing during the interview.

The average annual expenditure in durable market goods in
the sample was low. On average, Tsimane' spent 211Bs per year
(SD=408) in durable market products (Table 1). Most of the annual
expenditures correspond to clothing (71Bs/year) and tools (57Bs/year).
e interview.

Mean SD Min Max

70.80 134.4 0 1480
8.14 130.3 0 2400

vement (e.g., nails, tin roof) 2.66 35.2 0 650
., mosquito net, comb) 10.55 31.8 0 350
ots, plastic containers) 15.64 39.3 0 360

24.66 102.0 0 1340
56.78 213.5 0 2015

g., canoe, bicycle) 22.15 158.1 0 3000

rket goods and wellbeing in small-scale societies: An empirical test
1016/j.ecolecon.2011.08.009
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Table 3t3:1

Tsimane' individual consumption of market goods and services during the 7 days before the interview.
t3:2
t3:3 Category Description Mean SD Min Max %

t3:4 Necessity goods
t3:5 Bread/Noodles /Flour Bolivianos (Bs) spent in bread/noodles/flour 2.67 8.79 0 86 17.4
t3:6 Durable assets, Hygiene Bs spent in durable assets related to hygiene (e.g., mosquito net, comb) 0.11 2.88 0 75 0.4
t3:7 Durable assets, Household Bs spent in durable assets related to the household (e.g., mirror, candles) 0.06 0.12 0 3 0.02
t3:8 Hygienic goods Bs spent in hygienic goods (e.g., soap, toothpaste) 0.47 2.20 0 28 6.2
t3:9 Meat Bs spent in meat 2.49 9.26 0 84 16.4
t3:10 Milk/cheese Bs spent in dietary products 0.03 0.62 0 18 0.1
t3:11 Salt/Condiments Bs spent in salt/condiments 0.36 2.09 0 30 2.9
t3:12 School supplies Bs spent in school supplies 0.01 0.31 0 8 0.03
t3:13 Sweets Bs spent in sweets 3.34 12.94 0 190 23.4
t3:14 Transport Bs spent in transport 0.72 4.58 0 80 4.4
t3:15

t3:16 Luxury goods
t3:17 Alcoholic beverages Bs spent in alcoholic beverages 0.06 1.40 0 36 0.3
t3:18 Clothing Bs spent in clothing 2.22 13.65 0 173 6.1
t3:19 Durable assets, Kitchen Bs spent in durable assets kitchen (e.g., cooking pots, plastic containers) 13.91 2.01 0 40 2.8
t3:20 Durable assets, Home improvement Bs spent in durable assets related to home improvement (e.g., nails, tin roof) 0.15 0.38 0 10 0.1
t3:21 Durable assets, Luxury Bs spent in durable assets (e.g., radio, mobile) 1.09 8.30 0 183 5.8
t3:22 Durable assets, Tools Bs spent in tools (e.g., machete, fishing net) 2.47 19.13 0 350 5.3
t3:23 Durable assets, transport Bs spent in durable assets related to transport (e.g., canoe, bicycle) 0.04 0.96 0 25 0.2
t3:24 Oil Bs spent in oil during the 7 days before the interview 1.04 8.68 0 148 3.3
t3:25 Other foods Bs spent in other foods 1.71 21.65 0 450 3.9
t3:26 Restaurants Bs spent in restaurants 0.93 10.82 0 200 3.1

Table 4 t4:1

Tobit regressions showing variables associated with Tsimane' consumption of market
goods and services (N=600).

t4:2
t4:3Annual consumption

of durable market
goods, in 1000Bs

Weekly expenditures
on market goods and
services, in 1000Bs

t4:4[1] [2] [3] [4]

t4:5Male .326***
(.043)

.357***
(.041)

.036***
(.011)

.050***
(.011)

t4:6Age .005***
(.001)

.005***
(.001)

.001**
(.0003)

.001**
(.0003)

t4:7Schooling .033***
(.009)

.035***
(.009)

.003
(.002)

.004*
(.002)

t4:8Travels to town .003**
(.001)

.003***
(.001)

.001***
(.0002)

.001***
(.0003)

t4:9Social capital −.002
(.002)

−.001
(.002)

.0003
(.001)

.0003
(.0006)

t4:10Individual cash income, in 1000Bs .466***
(.143)

^ .175***
(.033)

^

t4:11Individual value of non-market
consumption, in 1000Bs

−.006
(.149)

^ .015
(.036)

^

t4:12Household cash income, in 1000Bs ^ .238***
(.080)

^ .086***
(.019)

t4:13Household value of non-market
consumption, in 1000Bs

^ −.060
(.072)

^ .030*
(.018)

t4:14Household size −.003
(.007)

−.004
(.008)

−.001
(.002)

−.004**
(.002)

t4:15Village size .008
(.006)

.006
(.006)

−.001
(.001)

−.001
(.001)

t4:16Income inequality −.750**
(.357)

−.702
(.358)

−.110
(.104)

−.097
(.105)

t4:17Pseudo-R2 0.22 0.22 4.33 4.27
t4:18Observations left-censored 157 157 378 378

Note: Cells contain coefficients and standard errors (in parenthesis). For definition of
variables see Table 1. *, ** and *** significant at the 10%, 5%, and 1% level. ^ Variable
intentionally excluded from the analysis. Regressions contain a set of village dummies
and constant not shown. t4:19
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The amount is low in the local context, as it represents only about
10 days of wage labor (at 20Bs/day) (Table 2).

The amount of total consumption of market goods and services
during the 7 days before the interview is also low compared with the
imputed value of non-market consumption. As shown in Table 1, the
total value of individual farm and forest products consumed by the
average individual during the 7 days before the interview is of 141Bs
(versus the 19.8Bs spent in the market place). Therefore, on average,
the amount spent in market items by the Tsimane' represents about
8% of their total consumption value. Data also suggest that Tsimane'
monetary expenditures in necessity goods is almost three-fold the
amount of expenditures in luxury goods (71% vs. 29%). Within the
category of necessity goods, three types of edible goods stood out:
Sweets, Bread/Noodles/Floor, and Meat (Table 3). Other goods and
services that represented an important share in Tsimane' monetary
expenditures in necessity goods include Hygienic goods and Transport.
The category of luxury goods includes types of goodswith a lower share
in total expenditure. Among luxury goods the largest sharewas spent in
Clothing, followed by Durable assets such as radio and mobile phones.
The amount of money expend in the market place by the average
Tsimane' is of 19.8Bs/week, or 1049Bs/year.

Despite the low values, there is variation on consumption of market
goods by the Tsimane'. Minimum and maximum values for annual
expenditures in durable market goods ranged from 0 to 3680Bs, and
minimum and maximum values for weekly expenditures in market
goods ranged from 0 to 548Bs. About 26% of the Tsimane' in our sample
had no expenditures in durable market goods and about 63% had no
expenditures in the week previous to the interview. The amount of
money spent also varied across villages in the sample. For example,
the amount spent in durable market goods ranged from 82Bs/adult/
year in the village with the lowest average across households to
439Bs/adult/year.

We found that some socio-demographic characteristics of infor-
mants (being a man, younger age, and traveling to town) increased
the probability of the person reporting higher annual and weekly
expenditures (Table 4). Higher levels of schoolingwere only associated
to annual, but not to weekly expenditures. The total amount of cash
income from market activities (i.e., sale, wage labor) received by
the person or his/her household was also significantly associated to
annual expenditures in durable goods and total weekly expenditures
in market goods.
Please cite this article as: Masferrer-Dodas, E., et al., Consumption of ma
among the Tsimane' in the Bolivian Amazon, Ecol. Econ. (2011), doi:10.
E
D
 P5.2. Regression Results

Table 5 reports the results of our multivariate analysis for the
variables self-reported wellbeing (Columns [1]–[5]) and frequency of
smiles (Columns [6]–[10]). We found a positive association between
annual expenditures in market goods and self-reported wellbeing.
The association, however, was low in real terms and only approaching
rket goods and wellbeing in small-scale societies: An empirical test
1016/j.ecolecon.2011.08.009
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Table 5t5:1

Ordered probit regression results of indicators of wellbeing against Tsimane' individual consumption of market goods (n=600).
t5:2
t5:3 Explanatory variables: Self-reported wellbeing Frequency of smiles

t5:4 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10]

t5:5 Annual consumption of durable market goods (1000Bs) .163*
(.100)

.121
(.103)

.120
(.104)

.120
(.104)

.082
(.102)

.163
(.123)

.077
(.126)

.080
(.126)

.080
(.126)

.091
(.126)

t5:6

t5:7 Individual level control variables:
t5:8 Male ^ .249**

(.098)
.241**
(.098)

.241**
(.098)

.098
(.099)

^ .040
(.026)

.037
(.026)

.037
(.026)

.039
(.028)

t5:9 Age ^ −.002
(.003)

−.001
(.003)

−.001
(.003)

−.002
(.003)

^ .002*
(.001)

.002**
(.001)

.002*
(.001)

.002**
(.001)

t5:10 Schooling ^ −.060***
(.023)

−.058**
(.023)

−.058**
(.023)

−.064**
(.025)

^ −.001
(.005)

b.001
(.005)

b.001
(.005)

.001
(.005)

t5:11 Travel to town ^ .001
(.003)

.002
(.004)

.002
(.004)

.003
(.004)

^ b.001
(.001)

b.001
(.001)

b.001
(.001)

b.001
(.001)

t5:12 Cash income (1000Bs) ^ ^ ^ ^ .851***
(.302)

^ ^ ^ ^ −.411
(.382)

t5:13 Value of non-market Consumption (1000Bs) ^ ^ ^ ^ 1.784***
(.336)

^ ^ ^ ^ .587
(.375)

t5:14 Social capital ^ ^ ^ ^ .003
(.005)

^ ^ ^ ^ −.002
(.002)

t5:15

t5:16 Household and village level control variables
t5:17 Household size ^ ^ .015

(.015)
.015
(.015)

.026*
(.015)

^ ^ .006
(.004)

.006
(.004)

.006
(.004)

t5:18 Village size ^ ^ ^ .007
(.006)

.005
(.006)

^ ^ ^ .006***
(.002)

.006***
(.002)

t5:19 Income inequality ^ ^ ^ −.343***
(.097)

−.251**
(.098)

^ ^ ^ −.195***
(.031)

−.188***
(.032)

Note: Cells contain coefficients and standard errors (in parenthesis). For definition of variables see Table 1. *, ** and *** significant at the 10%, 5%, and 1% level. ^ Variable
intentionally excluded from the analysis. Regressions include a set of village dummies and constant not shown.t5:20

Table 6 t6:1

Robustness analysis Q2.
t6:2
t6:3Self-reported

well-being
Frequency
of smiles

t6:4[1] Core model, Columns [5] and [10], Table 5 .163*
(.100)

.163
(.123)

t6:5[2] Using a Poisson regression model .017
(.022)

.018
(.028)

t6:6[3] Using annual consumption in logs, Columns [1]
and [6] (n=443)

.054
(.034)

.107***
(.039)

t6:7[4] Using annual consumption in logs, Columns [2]
and [7] (n=443)

.014
(.042)

.056
(.045)

t6:8[5] Using annual consumption in logs, Columns [5]
and [10] (n=443)

−.010
(.042)

.067
(.046)

t6:9[6] Using expenditures on market goods and
services the week prior to the interview

.430
(1.146)

2.897***
(1.013)

t6:10[7] Separating weekly expenditures
on market goods and services
considered:

Necessities .159
(2.251)

−.512
(2.150)

t6:11Luxuries .546
(1.623)

4.739***
(1.054)

t6:12[8] Using explanatory and control variables
aggregated at the household level

−.170
(.175)

−.053
(.182)

t6:13[9] Using only men in the sample (n=298) .126
(.112)

.0003
(.132)

t6:14[10] Using only women in the sample (n=302) .157
(.353)

.931
(.571)

t6:15[11] Using only people with some
expenditures on durable goods
through the year (n=443)

.006
(.110)

.113
(.133)
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statistical significance in the model without controls (Column [1],
p=0.104). Oncewe add controls for individual (Column [2]), household
(Column [3]), and village (Column [4]) characteristics, the association
becomes statistically insignificant. The association between annual
consumption of market goods and subjective wellbeing is even
weaker when controlling for other variables associated to the person's
economic status (i.e., cash income, consumption of non-market goods)
(Column [5]). In Columns [6]–[10], we repeat the analysis using our
second measure of wellbeing, frequency of smiles. We found the
same positive, but statistically insignificant association between fre-
quency of smiles and annual consumption of durable market goods.

To test the robustness of the results, we ran additional tests
(Table 6). In our first robustness tests, we used different specification
models (lines [2]–[5]). Specifically, in line [5] we ran the same model
but using a Poisson regression model, and in lines [3]–[5] we ran
various models in Table 4 using the variable annual consumption
log-transformed.

In our second robustness tests, we used different proxies for
consumption of market goods (lines [6]–[8]). In line [6], we present
results of the model using our measure of weekly expenditures on
market goods and services as main explanatory variable. In line
[7] we differentiate between weekly expenditures on goods locally
considered necessities and expenditures on goods locally considered
luxuries. Since households are the unit of consumption and production
for the Tsimane', to run the regression presented in line [8],we aggregate
measures of income and consumption at the household level (including
the explanatory variable, that in this regression was household con-
sumption of durable market goods).

In our third robustness tests, we ran our core model for selected
parts of the sample (lines [9]–[11]). Because men and women have
different expenditure patterns, we separated men and women in
the sample (lines [9] and [10]). In line [11], we eliminated from the
sample individuals without expenditures on durable goods in the
last 12 months.

Overall, results from the robustness analyses mostly mesh with
results from the coremodel. Only in three of the 22models estimated
Please cite this article as: Masferrer-Dodas, E., et al., Consumption of ma
among the Tsimane' in the Bolivian Amazon, Ecol. Econ. (2011), doi:10.
E
D

we find a significant association between a measure of consumption
of market goods and a measure of wellbeing, frequency of smiles in
the three cases. First, when using the log-transformed variables in
the model without controls, we find that the annual consumption
of durable market goods is associated in a positive and statistically
significant way with frequency of smiles. Second, when usingweekly
expenditures on markets goods and services as the measure for con-
sumption, we also found a positive association between expenditures
and frequency of smiles. Third, when separating weekly expenditures
rket goods and wellbeing in small-scale societies: An empirical test
1016/j.ecolecon.2011.08.009
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between necessities and luxuries we found that the association with
frequency of smiles is only significant for expenditures in goods that,
according to the local definition, are luxuries. In one more case does
the examined association approaches statistical significance. When
using only the sample of women, we find that the annual consump-
tion of durable market goods is associated in a positive and almost
statistically significant way (p=0.103) with frequency of smiles. The
coefficients of those associations, although statistically significant, are
low in real terms. For example, in the model with logs (line [3]), a one
percent increase in annual consumption would increase the measure
of frequency of smiles in 0.11%.

6. Discussion and Conclusions

We found that, in a society in the first stages of integration to the
market economy, the consumption of market goods is not associated
to subjective and objective measures of wellbeing. The finding is robust
to the two measures of wellbeing used and to changes in the specifica-
tionmodel. Since the lack of association between variables can be due to
a number of methodological biases and limitations, we start the discus-
sion commenting on potential caveats to our study before we elaborate
on the interpretation of our results and its implications for degrowth
theory.

6.1. Potential Biases and Limitations of the Study

Potential biases in our estimations relate to measurement errors of
dependent and explanatory variables and omitted variables.Wemight
have systematic errors in the frequency of smiles variable as inter-
viewers might have influenced a subject's display of emotions. Subjects
may have beenmore likely to smile with some surveyors because those
surveyors laughed and smiledmore, inducing subjects to reciprocate. In
a previous study in the area, we tested whether the propensity to smile
or laugh was affected by the interviewer, and found that it was not
(Godoy et al., 2005b), so we assume that interviewer bias does not
drive our results.

We might also have random measurement error in consumption,
as people might either forget to report expenditures (faulty recall
bias) or mention items acquired in a period before the framework
of the survey question (forward telescoping bias). Random measure-
ment error in the explanatory variables would produce an attenua-
tion bias and make our estimates more conservative, thus working
on the direction of our expected results.

Our estimations might also be biased by the role of omitted
variables. For example, higher levels of consumption of market goods
might grant people higher social status (Godoy et al., 2007b). If so,
people with higher levels of consumption of market goods might
have a stronger social network, a positive outcome that might, in
turn, affect their own subjective wellbeing. Failure to control for social
status might bias our estimations. We have included several controls
that research suggests are important in determining subjective well-
being (i.e., value of non-market consumption, social capital), but we
cannot rule out the possibility of the existence of other omitted
variables.

Since the main goal of this paper is to test the universality of the
assumed causal link between income (through consumption of mar-
ket goods) and wellbeing, an important limitation of this work refers
to the potential endogeneity of the association. Standard economic
theory predicts a positive effect of income in wellbeing, but causality
could also run in the other direction if, for example, happier people
are more active and generate more income for more consumption
than less happy people. However, since we found a zero effect in
the association, our results suggest that this potential positive bias
is not actually driving the results, unless the causal effect of consump-
tion is actually negative.
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6.2. Consumption and wellbeing among the Tsimane'

Bearing those caveats in mind, we now discuss the main finding of
this work. We found that, among the Tsimane', the consumption of
market goods is not associated tomeasures ofwellbeing in a statistically
significant way. Our finding only partially meshes with results from
research on the economics of happiness. As mentioned in the intro-
duction, previous research has generally found that the link between
income and wellbeing is rather weak, especially when measuring
wellbeing in subjective terms (Blanchflower and Oswald, 2004; Di
Tella and MacCulloch, 2008; Diener et al., 2000; Frey and Stutzer,
2002; Inglehart and Klingemann, 2010). But this body of research
has also suggested that income does seem to enhance SWB when
it means avoiding poverty. Several studies have detected stronger
positive associations between economic indicators and measures
of wellbeing among poorer than among wealthier samples (Diener
et al., 1995; Diener and Biswas-Diener, 2002; Schyns, 2002). For exam-
ple, in a study among poor indigenous farmers in Peninsular Malaysia,
Howell et al. (2006) found a strong, positive, and significant association
between wealth and life satisfaction. Findings along those lines, known
as need theory, have led authors to argue that income bears a stronger
association with SWB among the poor, because in a situation of poverty
income is used to satisfy basic needs (Biswas-Diener and Diener, 2001).

Our finding that for the Tsimane', and despite the fact that they are
just above the poverty line by international standards, consumption
of market goods and subjective wellbeing do not seem associated
and challenge the argument of need theory. A potential explanation
for the mismatch between our finding and findings from previous
research on need theory might lay on the Tsimane' concept of well-
being. As mentioned, Tsimane' sense of wellbeing does not hinge on
market-related activities, or on the acquisition and possession of
material goods. Rather, Tsimane' sense of wellbeing centers on social
relations and success on subsistence activities. Furthermore, for the
Tsimane', the consumption of market goods does not seem to be a
culturally determined satisfier, since they satisfy most of their needs
with goods and services obtained outside the market economy. Since
for the Tsimane' their wellbeing depends on the quality of their social
relations and on their success on subsistence activities, and since they
are able to satisfy most of their needs outside the market place, it is
not surprising thatwedo notfind the associationbetween consumption
of market goods and wellbeing.

6.3. Implications of This Work

Tsimane' exemplify a paradigm of a non-consumer society because
they are able to satisfy most of their needs outside the market.
While proposing such an economic system as an alternative to the
dominant economic model is naïve, unrealistic, and unviable, we think
that there is at least one lesson that can be drawn from this society.
The analysis of the relations between consumption of material goods
and individual wellbeing among the Tsimane' suggest that human well-
being does not necessarily bear a direct linkwith consumption ofmarkets
goods, but rather that the link is culturally determined. This lesson, we
think, allows for conceptualizing models that increase human wellbeing
without depending on consumption of market goods, and in doing so
directly informs research on the viability of sustainable degrowth.
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