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and persons and groups that behave in some measure as if they were
things.”
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1. INTRODUCTION

The aim of the present paper is to contribute to the empir-
ical analysis of the process of transformation in traditional
rural societies using a network perspective. The behavior of
households with economic links outside the village is studied
using a unique database of social and economic networks col-
lected in 60 villages in rural Gambia.

The transition from traditional rural economic activities to
more complex exchanges that eventually lead to market econ-
omies (or to alternative modern economic systems) was a rel-
evant element in the conception of classical economic theory
and a key issue for early economic sociologists, as can be seen
in the works of Thorsten Veblen, Max Weber and, in particu-
lar, Karl Polanyi. In the latter’s conception of the great trans-
formation, modern societies are shaped through the transition
from a network of communitarian reciprocal exchanges to
institutionalized market interactions (Polanyi, 1944). The con-
cept of “primitive economies” as reciprocal exchanges is lar-
gely based on Malinowski’s influential description of the
production system of the Trobriand islanders (Malinowski,
1921, 1922), which also provides the foundation for Mauss’
analysis of a gift economy. 1

The transformation process is subsequently formalized by
Kranton (1996). In her model, agents can choose either reci-
procal gift exchanges with other agents whose preferences,
production costs, and other relevant characteristics are
known, or market transactions with anonymous agents, using
money as a medium of exchange. If the cost of searching for
trading partners in the market is higher than the benefit
obtained from consumption diversification, then agents will
prefer reciprocal exchanges. One of the main results of
Kranton (1996) is that reciprocity can be enforced even if mar-
kets exist as an alternative for transactions. In particular, she
predicts that reciprocal exchanges will be pervasive in settings
such as the Gambian villages, where common features of rural
645
societies are predominant, namely high costs to access market
exchanges, non-anonymity (therefore high value on the future
utility from a relationship), and homogeneous consumption
preferences.

The descriptions of ethnographic and anthropological liter-
ature and the predictions of models à la Kranton (1996) have
not been matched with rigorous quantitative evidence about
the transformation process. 2 Most of the empirical evidence
of behavior under different levels of market exposure has been
collected through experimental games across different socie-
ties. A robust finding, replicated in experiments played in dif-
ferent groups and contexts, is that communities which are
more exposed to markets are fairer in transactions with strang-
ers, as measured by the amount of money offered in the ultima-
tum game and the dictator game (Henrich et al., 2004, 2010).
Indirectly, this result implies that individuals belonging to
groups that participate in the market are less likely to get
involved in reciprocated transactions.

For the present study I use a different methodological
approach, taking advantage of the detailed network informa-
tion in a dataset from 60 Gambian villages. 3 While most of
the households in the data have at least one economic link
with their fellow villagers (and in most cases several links),
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only a few households have links outside the village. I consider
these outside links as proxies for market connections, an
assumption supported by observations in the field and by
empirical tests provided below. 4 On the other hand, and in
line with previous studies described in the next section, the
economic links within the village are assumed to represent
some kind of “gift” exchange.

Four networks of economic exchange are considered: land,
labor, inputs, and credit. While the latter has been studied in
great detail in several works describing quasi-credits and
risk-sharing arrangements (e.g., Fafchamps, 1999; Platteau
and Abraham, 1987), the literature has paid less attention to
the other networks. Some exceptions are the work of
Krishnan and Sciubba (2009) about labor-sharing arrange-
ments, and particularly Udry and Conley (2004), which is
one of the few other contributions where various economic
networks are jointly analyzed in rural communities. 5

Another important assumption behind the study is the idea,
first formalized by de Janvry et al. (1991), that the problem of
missing or failing markets may be better understood as a
household-specific instead of a commodity-specific phenome-
non. Even if markets exist, transaction costs that exceed the
utility gain from the transaction will push a particular house-
hold outside the market. In their setting there are general
equilibrium effects, in which failures of an important market,
such as credit, labor or food, can lead to exclusion from
exchanges in other markets. While the predictions of de
Janvry et al. (1991) are not directly tested, the concept of
household-level market exclusion is adopted. 6

For the empirical analysis, two specific hypotheses derived
from previous descriptions of the transformation process will
be explored: (i) households with external economic links are
less likely to be involved in economic interactions within the
village (substitutability between internal and external
exchanges), and (ii) households with external economic links
are less likely to be involved in reciprocated exchanges with fel-
low villagers (substitutability between internal reciprocation and
external exchanges). Network-based measures of degree cen-
trality (number of links in each network) and reciprocity are
used to quantify economic interactions inside the village. The
relationship of these variables with external economic interac-
tions is analyzed in various empirical specifications. Firstly, the
predicted probability of external link existence is used to imple-
ment a propensity score matching estimator to compare a set of
households with similar observed characteristics. The analysis
at the household-level is expanded by implementing a specifica-
tion in the spirit of the recent contributions of Krishnan and
Sciubba (2009) and Banerjee, Chandrasekhar, Duflo, &
Jackson (2013), where variables gleaned from network
measures are included into a linear model. Taking advantage
of the network structure of the data, the main hypotheses are
further tested at the dyadic (link between households) level, fol-
lowing the specification first proposed by Fafchamps and
Gubert (2007). 7 A separate section in the empirical analysis
describes the household characteristics related to the existence
of external exchanges, providing support to the assumption
that these exchanges are likely to be market-like transactions.

In all the econometric specifications I find support for the
main hypotheses. External links are negatively related to
household degree and link formation, and therefore there is
evidence of substitutability between internal exchanges and
external links. This effect is observed only within each network
and not across networks. In terms of the substitutability
between internal reciprocation and external exchanges hypoth-
esis, the analysis also provides evidence of less reciprocated
exchanges for households with external links, again mainly
within each network, but also across networks in some cases.
These results are generally robust to the different econometric
specifications and alternative methods to control for village-
and household-level unobserved heterogeneity, but the effects
are not always present for every network. The findings are
suggestive in terms of providing empirical evidence for the
hypotheses using detailed network data. However, they should
not necessarily be interpreted in causal terms given potential
endogeneity problems that might remain unsolved with the
techniques that the data allow me to use.

The rest of the paper is structured as follows: Section 2
describes the setting and data collection. In Section 3 formal
definitions of the network measures are presented. Section 4
introduces the empirical strategy and presents the main empir-
ical results. A final section suggests policy implications of the
findings and concludes.
2. CONTEXT AND DATA

(a) Setting: economic exchanges in rural Gambia

The setting of the study largely resembles the characteristics
of rural West Africa. Gambian villages are mostly engaged in
basic subsistence agriculture, combined in some cases with cash
crop production, with the use of basic technologies. In our
sample, 65% of the respondents mentioned farming as their
main activity, but only half of them declare to sell part of their
production (this proportion is 41% if the full sample is consid-
ered). The main cash crop, groundnuts, is usually sold annually
at the end of the rainy season, mainly through intermediaries
(Gajigo and Saineb, 2011). Other economic activities men-
tioned during the survey include fishing, livestock rearing, fire-
wood collection, and petty trade. While many aspects of the life
in rural Gambia have remained unchanged for generations,
most of the villages are somehow affected by the transition pro-
cess toward modern economic systems. For instance, the share
of rural population in the country has gone from 72% in 1980
to 43% in 2010 (World Bank, 2013). Indeed, in our sample 48%
of the households have at least one economic migrant, mainly
to the urban areas, and 19% receive remittances which amount
to an important part of household’s income (this includes 6%
receiving remittances from abroad). Another sign of moderni-
zation in the villages is the availability of cellphones, since 73%
of the respondents use them regularly to communicate with
persons outside the village.

In the small villages in which the surveys were conducted
kinship relationships are very common and are usually domi-
nated by the lineage of the village founders and the oldest set-
tlers. In our sample, 35% of the respondents declared to be a
close relative of the village chief (Alkalo). The villages are usu-
ally organized into compounds, a group of huts surrounded by
a grass fence where members of the same family live and orga-
nize daily activities together. The majority of labor activities
are carried out by compound members organized in one or
more dabadas or farm production units (Webb, 1989). Most
of the time a compound can be identified as a household (this
is the case in 84% of our sample), but in some cases there are
members identified as independent households inside the com-
pound. Locally, households are called sinkiros, and the intra-
compound distinction was, in most cases, clear to the Alkalo
and all other village inhabitants. 8

While many of the production activities are organized
within the compound, there is also an active exchange with
other households in the village. The most active period of eco-
nomic exchanges occurs during the rainy season and the
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months immediately before and after it. Even though some
exchanges involve a monetary payment, as in the case of petty
trade and payments for services such as hut construction or
some agricultural tasks, most transactions do not involve
any cash payment and are embedded in the traditional social
norms and a network of reciprocal exchanges. As described
by Shipton (1990) “in The Gambia, virtually everything is lend-
able and at times will be lent. This includes nearly all factors of
agricultural production land, labor, livestock, seeds, fertilizer,
pesticides, and farm tools. Craft tools, vehicles, and household
goods are also lent.” This description is very much in line with
the situation that we observed during the fieldwork in the 60
villages. During in-depth interviews to interpret the data vil-
lagers mentioned several times that the exchanges within the
village are governed by two main norms: Badingya, “always
help your relatives,” and Sinyoyaa, “neighbors must help each
other.”

For the present study these exchanges are grouped in four
networks—land, labor, inputs (basically tools, seeds and fertil-
izers), and credit—described in detail below.

Formal land titles are very rare in rural Gambia. Instead,
the unwritten rights over land usage are determined by the
descendants of the village’s founders, generally the Alkalo
and his direct relatives. In some cases, the kabilo (clan) heads,
who might not be related to the founder’s lineage but represent
the descendants of other early settlers, are entitled to perma-
nent usage rights. As noted by Webb (1989), the rights over
land are closely related to the old social structure, with the
ancient highest castes having the most productive plots. All
other villagers must borrow plots on either a seasonal or an
annual basis from them, in agreements that can also last for
several years (Chavas et al., 2005). While most of the land
transactions within the village are based in borrowing arrange-
ments without payment, some rental arrangements and pay-
ments in-kind (including sharecropping) occur, usually to
individuals outside the village (Freudenberger and Sheehan,
2000).

Labor exchanges between villagers are a usual way to deal
with the shortage of family workers, particularly before and
during the rainy season. Households invite other villagers or
outsiders to help with household tasks in exchange for various
kinds of goods, labor, or even a marriage arrangement. Other
alternatives available in some villages are the use of kafos, an
organized workforce of villagers from various households who
participate in the provision of public goods but who can also
be hired for a fixed wage, and the use of strange farmers
(Swindell, 1978), individuals from outside the village who pro-
vide part-time labor in exchange for the right to use part of the
family plot for their own benefit. In the villages surveyed, the
hiring of kafos was rarely observed (less than 1% of the inter-
viewed households heads declared they borrowed labor from
more than five other households) and the use of strange farm-
ers cannot be identified due to data limitations.

The network of inputs is defined in the survey as the
exchange of means of production that imply a monetary or
opportunity cost for the lender, such as tools, cattle, fertilizer,
seeds, and the like. Livestock is usually lent for milk, manure,
and transport during long periods, and is sometimes also lent
to relatives outside the village, as a means of avoiding the loss
of an entire herd in the case of disease or theft (Shipton, 1990).
As for other agricultural inputs, the lending can take the form
of a bilateral household exchange or a centrally organized pro-
cess by some of the villager groups. The external links relate to
the acquisition and distribution of these inputs from and to
other villages, rural markets, or urban centers. For example,
one of our respondents declared: “I borrowed a seeder and
an animal traction cart from other villagers, but I rented a
tractor outside the village”. 9

Credit arrangements generally follow the Islamic precept of
not charging any interest rate to the borrower, and are related
to risk-sharing activities in support of relatives and friends,
enmeshed in the network of mutual obligations created by
other types of economic and social exchanges (Shipton,
1990). Therefore, these exchanges must be understood as
quasi-credit, as defined by Platteau and Abraham (1987) and
Fafchamps (1999). Apart from the direct borrowing of money
from another household in the village, there is also the possi-
bility of obtaining credit from external sources, both informal,
like moneylenders and village savings and credit associations
(VISACAs), and formal such as rural development banks
and microcredit agencies. Borrowing from these external
sources of credit usually involves the payment of an interest
rate and sometimes collateral, mostly agricultural tools, is
required. During in-depth interviews, respondents declared
that in the region of Jarra VISACAs charge a 20% interest
rate. 10

(b) Data collection strategy

The data were collected by the author, other researchers,
and local collaborators in the context of the baseline survey
for the impact evaluation at national level of a Community-
Driven Development Program, conducted between February
and May of 2009. 11 60 Gambian villages with populations
between 300 and 1,000 inhabitants, mainly in rural areas (just
four villages are in semi-urban areas), were randomly selected
using area sampling at the ward level, a smaller geographical
division that tends to be homogeneous in geographical but
heterogeneous in socio-cultural terms.

The methodology adopted for the present study differs from
that of traditional household surveys in which a random sam-
ple of households is collected in each village. Structured group
interviews geared to collect quantitative information were
implemented instead. 12 Therefore, village censuses were
carried out through gatherings co-organized with the Alkalo
and district-level officers. In such village meetings it was pos-
sible to obtain relatively coarse quantitative information—
with a particular focus on socio-economic interactions—for
almost all households in each village (the median village-level
coverage rate is 94%). 13 As a complement to the main survey,
during the data collection in some villages focus group discus-
sions were conducted for three sets of villagers, men, women,
and youths, with the goal to better understand the structure of
each community. Additionally, as part of ongoing work in The
Gambia 17 in-depth interviews were conducted in March 2014
with questions related to the interpretation of the economic
links for this paper.

This type of group survey has the advantage of minimizing
recall bias, since other members of the group will help to
answer the questions. A potential problem is, therefore, that
the measurement error could be correlated with the composi-
tion of the group. This is likely not to be the case in our data
for two reasons. Firstly, the groups were randomly formed by
the enumerators based on the village taxation list. Secondly,
while a typical group in this survey was formed by five to eight
persons, many persons from the community were present in
the village gatherings where these open surveys were con-
ducted, and it was common that persons outside the group
contributed to clarify data that were incomplete or doubtful.
Another concern with these open surveys is that individuals
may not be willing to reveal some information in front of
the community. This is improbable in the setting in which



Table 1. Household descriptive statistics

Variable Mean Std. Dev. Min Max

Household characteristics

Household size 12.67 11.40 1 400
Age of household head 51.70 15.54 15 100
Female household head 0.06 0.25 0 1
Formal education 0.16 0.37 0 1
Compound head 0.84 0.37 0 1
Polygamous 0.46 0.50 0 1
Monogamous 0.48 0.50 0 1
Relatives in the village (%) 0.09 0.09 0 0.73
Non Muslim 0.04 0.19 0 1
Ethnic minority (<30%) 0.16 0.37 0 1
Ethnic minority
(between 30% and 50%)

0.05 0.21 0 1

Alkalo’s non-relative 0.65 0.49 0 1
Workers in the household 1.27 0.66 0 6
Agricultural land (hectares) 8.06 21.22 0 400
Land per worker (hectares) 2.27 7.40 0 133
Income per capita (GMD) 3,514 4,735 43 125,000
Agricultural income
(% of total)

0.12 0.24 0 1

Emigrants 0.48 0.50 0 1
Cash crops sellers 0.41 0.49 0 1
Remittances receivers 0.19 0.39 0 1

Village role

Alkalo 0.02 0.14 0 1
Alkalo’s assistant 0.04 0.20 0 1
VDC member 0.19 0.39 0 1
Elders council member 0.19 0.39 0 1
Traditional healer 0.20 0.40 0 1
Griot (storyteller) 0.01 0.12 0 1
Imam 0.02 0.14 0 1
Marabout 0.02 0.14 0 1

Note: Household-level descriptive statistics. 2,792 observations for each
variable.
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we conducted the survey, where at least the information
related to our main questions (links in the economic networks)
was usually observable for community members and therefore
common knowledge and not sensitive information, as we
could confirm during the pilots and the data collection. 14

Even though information about economic interactions was
likely to be revealed in front of the community, it is possible
that other kind of information, in particular about income,
was more sensitive. Fortunately, from the village taxation list
we were able to obtain objective measures of wealth. More-
over, any particular community characteristic which may be
correlated with measurement error in the data is not a problem
because in all empirical specifications village fixed effects are
included. In terms of household characteristics related to the
measurement error, in all specifications a rich set of house-
hold-level controls are included and household fixed effects
are included whenever feasible.

The survey, which was answered by the head of the house-
hold, 15 has two sections: a standard (and very lean) household
questionnaire designed to collect a vector of household char-
acteristics and a set of questions specifically designed to under-
stand the economic networks in the village. For the latter, the
respondents were asked to name villagers with whom they and
other members of their households had exchanges, during the
past year (from the end of the 2008 dry season to the end of
2009 dry season), in terms of (i) land, (ii) labor, (iii) inputs,
and (iv) credit. We also collected information about networks
created by kinship and marriages and, importantly for the pur-
pose of the present study, about connections outside of the vil-
lage in each of these networks.

More details related to the data collection methodology, as
well as an extensive analysis of the data can be found in
Arcand et al. (2010) and Jaimovich (2011). 16

(c) Data description

We finally interviewed 2,886 persons, but the sample is
reduced to 2,792 when incomplete data are removed. In Table 1
the main variables of the household questionnaire are summa-
rized. Average household size is 12.7 members, but some
households have even more than 50 members (approximately
1% of the sample) a fact explained by the polygamous nature
of Gambian rural society, with 45% of household heads declar-
ing to have more than one wife. Population density within the
village is high, with an average of 6,900 inhabitants per square
kilometer. In contrast, agricultural land was usually very abun-
dant. The average amount of agricultural land per active
worker was around two hectares, when land usage rights for
the year of the survey were considered, with a great deal of var-
iation given a standard deviation of 7.4 hectares. As is to be
expected in West Africa, a very small number of household
heads are females (7%), generally represented by widows and
mainly concentrated in the semi-urban areas on the outskirts
of Banjul (the national capital). These villages also accounted
for the few non-Muslims in the sample (4%).

The sample is representative of the ethnic diversity in The
Gambia. 41% of the respondents are Mandinka, 26% Fula,
8% Wollof, 7% Jola and 4% Serer, with the rest either belong-
ing to local ethnic minorities or being non-Gambian (these
represent 4% of the sample). 17 Twenty one percent of the
respondents come from a minority ethnic group in their vil-
lage, including 16% belonging to groups that represent less
than 30% of the total village population.

The economic conditions in the villages in the sample corre-
spond, by and large, to those of traditional rural societies.
According to the information from the 2003 Census for The
Gambia, only 3% of the households in the sample villages have
access to electricity, 88% of households have no access to an
improved source of water, while 38% lack access to a private
toilet. In our data, 84% of the respondents declared having
no formal education, although a substantial fraction of the vil-
lagers received some kind of Koranic education and usually
master basic Arabic language skills. The average (self-
declared) annual income per capita is 3,514 Gambian Dalasis,
which corresponds to approximately $380 (in constant 2005
and PPP adjusted dollars from World Development Indica-
tors). The distribution of income is, moreover, not necessarily
egalitarian in all villages. Though the average Gini coefficient
is 0.34, it reaches 0.5 in some villages. The higher level of
inequality reported in some villages seems to be driven by
remittances and off-farm jobs.

Another distinctive aspect of our data is that we collected
detailed information about traditional roles in the village.
The variables capturing those roles are described in the lower
panel of Table 1. The Alkalo is usually the oldest male descen-
dant of the village founders and is usually both the most
respected figure and the one who takes the main decisions at
the village level, usually in consultation with the Council of
Elders and his assistants. The Village Development Council
(VDC), which is the most decentralized part of the Gambian
national system of development coordination, links a village
with officers at the ward and LGA levels. The VDC is formed
by representatives from each kabilo, each CBO and other co-
opted members. Religious leaders are also an important part



Figure 1. Graphical representation of the network of economic exchanges in one of the villages of the study. Each node represents a household and the arrows

represent a link in each of the four networks considered: land, labor, inputs, and credit. The size of the nodes is proportional to the number of links incident upon

it (degree centrality). The colors of the nodes represent traditional positions in the village and the color of the arrows identify the network in which a link was

created.

MISSING LINKS, MISSING MARKETS: EVIDENCE OF THE TRANSFORMATION PROCESS IN THE ECONOMIC NETWORKS 649
of the village society. While all villages have at least one Imam
who leads prayers, only half have a Marabout, a respected
Koranic teacher who is sometimes imbued with mystical pow-
ers and maintains some syncretic pre-Islamic traditions such as
making amulets for good luck. Also it was asked whether
respondents had treated other villagers using traditional med-
icine methods, since the traditional healer is a very respected
person, as well as the Griot, the traditional musician and
story-teller.
Table 2. Network des

Networks Internal links Reciprocity (%)

Borrower Lender Borrower Lender I
din

i ðmÞ dout
i ðm) Recipin

i ðmÞ Recipout
i ðmÞ E

LAND 0.485 0.488 0.205 0.218 0
(0.754) (1.627) (0.380) (0.361) (

LABOR 0.608 0.611 0.348 0.359 –
(1.314) (0.948) (0.424) (0.434) –

INPUT 0.925 0.924 0.499 0.530 0
(1.290) (1.484) (0.462) (0.451) (

CREDIT 0.446 0.437 0.214 0.241 0
(0.773) (1.262) (0.373) (0.385) (

ECONOMIC – – 0.316 0.352 0
NETWORKS (0.371) (0.384) (
MARRIAGE 0.992 1.022 – – 0

(2.951) (2.631) (

Note: 2,792 observations at the household-level. Sample mean value for each va
and out-degree of households in each network; the second panel shows the per
describe percentage of households with external links and the last panel the perc
formal definitions of these network measures are presented in Section 3.
The most important feature of our data is the detailed infor-
mation about the networks of economic exchanges. Figure 1
presents a graphical representation of these data for one of
the sample villages. It is possible to see that the whole village
is linked with economic interactions, with the exception of five
households that are in autarky (the five isolated nodes in the
upper left corner). The existence of numerous links within
the village is further confirmed in the descriptive statistics dis-
played in Table 2, where data for all villages are considered.
criptive statistics

External links (%) Internal autarky (%)

n Out ExtiðmÞ ¼ 0 Extin
i ðmÞ ¼ 1 Extout

i ðmÞ ¼ 1
xtin

i ðmÞ Extout
i ðmÞ

.082 0.055 0.452 0.711 0.465
0.274) (0.228) (0.497) (0.454) (0.501)

0.033 0.478 – 0.416
(0.180) (0.499) – (0.494)

.078 0.031 0.481 0.400 0.416
0.268) (0.174) (0.499) (0.490) (0.495)
.122 0.048 0.475 0.471 0.440
0.327) (0.214) (0.499) (0.499) (0.498)
.239 0.171 0.150 0.125 0.070
0.427) (0.376) (0.357) (0.331) (0.254)
.738 0.600
0.440) (0.490)

riable, with standard deviation in parenthesis. The first panel describes in-
centage of reciprocated links over total links of the household; third panel
entage of households without links in each network (internal autarky). The
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These data support the idea that most of the economic inter-
actions take place within the village instead of outside it.
When the four economic networks are taken together (fifth
row of Table 2), it can be seen that 76% of the households
do not have any links that enable them to bring something
from outside the village and 83% do not have links that enable
them to send something outside the village (columns 3 and 4
respectively). On the other hand, only less than 15% of the
households declare having no links in these networks with
fellow villagers (internal autarky).

While this database is unique in many aspects, there are
limitations that constrain the possibilities of the empirical
analysis. In the first place, the data are available only for
one period, therefore only a cross-sectional analysis is possi-
ble. In particular, dynamic features in household’s behavior
can not be captured, limiting the observed economic interac-
tion inside and outside the village to those that have taken
place in the year before the survey. Another issue with the data
is that the relevant unit for economic exchanges is the house-
hold, therefore the complexities of intra-households allocation
of resources are not captured and the external exchanges of
other members apart from the household head can be misrep-
resented.
3. DEFINITIONS: NETWORK MEASURES

(a) Internal exchanges

Each household will be considered as a node i in one of the
economic exchange networks m (LAND, LABOR, INPUT,
and CREDIT). The internal exchanges consist of a set of
nodes in each village v belonging to nv ¼ 1; . . . ;Nv where nv

is the number of households inside each village. The existence
of a link between households i and j in the network m will be
measured as a binary variable:
‘ijðmÞ ¼ 1 if a link is reported in the data, ‘ijðmÞ ¼ 0

otherwise. 18

Given the directed nature of the data, ‘ijðmÞ is a link from i
to j, which implies that the former lends m to the latter. If the
opposite is true (i borrows from j), then the link will denoted
as ‘jiðmÞ. Following this definition, it is possible to see that in
the network shown in Figure 1, household D is lending labor to
household C.

While the data do not provide information in terms of the
specific type of exchange that a link implies, I will assume that
a link in the network of internal economic exchanges consti-
tutes some kind of gift exchange. This assumption is largely
supported by the description of the economic activities
presented in Section 2, as well as the anecdotal observations
during the fieldwork.

A basic metric of the level of internal exchanges of a node i
in a network m is its degree centrality, diðmÞ, measured as the
number of links involving this particular node. In the data it is
possible to make a distinction in terms of the directionality of
the link. If the link goes from i to j, then it will be counted in
the measure of the out-degree: dout

i ðmÞ ¼
P

j‘ijðmÞ, which is
related in the economic networks to the position as a lender.
When the link goes in the other direction, from j to i, it will
be counted as part of the in-degree of i : din

i ðmÞ ¼
P

j‘jiðmÞ,
which is therefore a characteristic of i as borrower.

The first panel of Table 2 presents descriptive statistics for
the average degree of the households in the sample, both as
borrowers and as lenders. The average degree for the eco-
nomic networks is always below 1, indicating that for many
households diðmÞ ¼ 0 (internal autarky). This fact is captured
in the fourth panel of Table 2, which indicates that between
40% and 50% of the households do not have any links for each
specific network. Households have on average a higher degree
in INPUT and a lower degree CREDIT than in the other eco-
nomic networks, but these differences are not statistically sig-
nificant given the large variation in the distribution of degrees.

(b) Reciprocity

One of the main characteristics of traditional rural econo-
mies, as described by Malinowski (1921) and Mauss (1923),
is the reciprocity of exchanges. Reciprocity can be defined in
various ways, but basically is linked to the concept of non-
pecuniary transactions in which the provision of a good or ser-
vice is expected to be rewarded in the future. This reciprocity
can be expected in the long term, particularly in villages such
as those in the present study, where social relations are long-
lasting. This is a limitation for the cross-sectional data used
in the empirical analysis, but at least it is possible to observe
whether an economic exchange was reciprocated within the
year before the survey was conducted.

I will limit myself to the description of reciprocity within the
economic networks for which detailed information is avail-
able. Given that the data about links are directed, it is possible
to observe whether any specific link has a counterpart in the
opposite direction. If a link is bidirectional, meaning that
the lender was also a borrower in a transaction with a given
household, this link will be considered as reciprocated. In par-
ticular, reciprocity in the network m is defined as:
RecipijðmÞ ¼ 1() ‘ijðmÞ ¼ 1 and ‘ji ¼ 1, where ‘ji is a link
between i and j in any of networks. Therefore, reciprocation
can exist within the same network or with another network.
For example, in Figure 1 households A and B have a recipro-
cal link to exchange inputs, while households C and the Alkalo
have a reciprocated link in which the former lends labor and
the latter land.

As in the case of household degree, the reciprocal relation is
directional. For each household i, reciprocal out-degree is
defined as Recipout

i ðmÞ ¼
P

j‘ijðmÞ‘ji. Similarly, reciprocal in-

degree is defined as Recipin
i ðmÞ ¼

P
j‘jiðmÞ‘ij.

The second panel of Table 2 shows a general description of
the reciprocal degree of households in the sample, taken as a
percentage of household’s degree in each network. It is possi-
ble to see that many of the internal exchanges were recipro-
cated within the year of the study. INPUT is the network
with highest reciprocation, with an average of close to half
of the links, followed by LABOR, where nearly 35% of the
links are reciprocated. In the case of LAND and CREDIT,
on average approximately 20% of the links are reciprocated.
Given the unknown nature of the economic exchanges, it is
to be expected that these reciprocated links are more likely
to represent gift exchanges and therefore be more affected by
links outside the village. This assumption is further explored
in the empirical analyses below.
(c) External connections

The existence of an external link in each economic network
m is reported in the data, but not the identity and location of
the specific agent with whom villagers have it. Neither the
intensity of the link nor the existence of more than one exter-
nal link in each network is reported. Given these limitations of
data, the external link will be taken as a binary variable
ExtiðmÞ ¼ 1 if an external link is reported and zero otherwise.
A distinction will be made in terms of external links created to
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bring something to the village (Extin
i ðmÞ) or to take something

out something from the village Extout
i ðmÞ

� �
.

Even though the specific characteristics of the external
connection cannot be identified in the data, I will consider
the external links as a proxy for a link to a market outside
the village. The idea is that economic exchanges outside the
village are more likely to be established between anonymous
agents, with the purpose of expanding the available set of pro-
duction inputs or diversifying consumption, and, even if no
money is used as a medium of exchange, involving relative
prices agreed by the agents. This assumption is supported by
the evidence presented below since household-level variables
such as number of emigrants, remittance reception, and mar-
riages with outsiders are uncorrelated with the probability of
having an external link. On the other hand, households
involved in the production of cash crops are more likely to
have external connections. Interviews in the field as well as
reports provided by the local enumerators also confirm that
this assumption is likely to be true.

In the third panel of Table 2, ExtiðmÞ is summarized. The
description is consistent with the idea that only few economic
transactions occur outside the village. Only 24% of the house-
holds have an external-in link and 17% an external-out in any
of the four economic networks (fifth row of Table 2). In the
case of LAND, 5% of the households give out plots to outsid-
ers, while 8% get land from other villages. For LABOR, the
database only has information about the households with
members working outside the village. 19 Just 3% of the house-
holds work outside the village. For the links in the INPUT
network, 8% of the respondents declared getting input from
outsiders, just 3% to give out. A similar disproportion is
observed for CREDIT, where 12% obtained money from out-
side the village and just 5% acted as money lenders.

4. EMPIRICAL ANALYSIS

The main goal of the empirical analysis is to test the transfor-
mation process of rural economies that are exposed to the possi-
bility of more complex types of exchanges outside the village.
Using the detailed database about networks of economic
exchanges described above, two hypotheses of the transformation
process will be tested: (H1) Households with external economic
links are less likely to be involved in economic interactions within
the village (substitutability between internal and external
exchanges); and (H2) Households with external economic links
are less likely to be involved in reciprocated exchanges with fellow
villagers (reciprocation versus market hypothesis).

In this section I will first present evidence regarding the two
aforementioned hypotheses with analysis at both household-
and link-levels. Afterward, the household characteristics
correlated with the existence of a link to economic exchanges
outside the village are described, providing evidence in favor
of the assumption that these links are a good proxy for
market-like exchanges.
(a) Household-level analysis: substitutability between internal
and external exchanges

A direct implication of H1 is that households with economic
links outside the village should have a lower degree (diðmÞ) in
the networks of internal economic exchanges. Figure 2 shows
the differences in the mean degree in all economic networks
and in each network individually (for both din

i ðmÞ and
dout

i ðmÞ) for households with and without external links. When
the simple differences are considered, it can be seen that in many
cases this difference is negative and statistically significant for
external links to bring something to the village Extin

i ðmÞ
� �

.
For links to take something out of the village Extout

i ðmÞ
� �

, no
clear trend is observed, and indeed in most of the cases the dif-
ference is positive and different from zero at 95% confidence
level, which could be taken as evidence against H1.

The simple mean comparison is not informative given the set
of households with and without external links are unlikely to
be directly comparable due to differences in their characteris-
tics. As a first approach to address this concern, I create a bal-
anced comparison group using propensity scores to match
households with similar probability of having an external link.
In order to do this, I use the predicted values from the estima-
tion of the probability to have an external link where the
household characteristics described in Table 1 are used as
the explanatory variables (similar to the model of Eqn. (4) pre-
sented below). For each household i with Exti ¼ 1 a compari-
son group is estimated using households without external links
which have a close propensity score. This is implemented only
in the subgroup of observations that are in the common
support of the propensity scores. 20 When the matched com-
parison group is considered, the results in Figure 2 show that
all the differences are negative in the case of Extin

i ðmÞ, again
statistically different from zero in most of the cases. As for
Extout

i ðmÞ, all the differences are reduced, and now all those dif-
ferent from zero are actually negative, while no positive and
significant differences remain. Therefore, the results of the
comparison with the matched group must be taken as
preliminary evidence in favor of H1.

To further analyze H1 at the household-level, I will follow
Banerjee et al. (2013), in their reduced-form specification, by
using measures of network centrality in a linear specification
of the following form: 21

divðmÞ
nv � 1

¼ am
v þ X ivb

m
x þ ExtivðmÞbm

ext þ eiv; ð1Þ

where the dependent variable, household’s degree, is expressed
in terms of the total possible links that a household can have
in each village v. 22 The vector of coefficients of interest is bm

ext,
associated with the dummies capturing the existence of an
external link in each network m (ExtivðmÞ). In particular, if
there is substitutability between divðmÞ and ExtivðmÞ, it is
expected that bm

ext < 0. Village-level fixed effects (av) are
included, as well as X iv, the vector of household-level charac-
teristics already described above. eiv is the disturbance term.

The bm
ext coefficients from the OLS estimation of Eqn. (1) are

displayed in Table 3. 23 In the upper panel, Extin
i ðmÞ and

Extout
i ðmÞ are defined as variables taking the value one if there

is an external link in any network, while in the lower panel the
external links are defined separately for each network m. The
results in Table 3 are in line with those obtained from the com-
parison of matched samples in Figure 2: external links tend to be
negatively related to household’s internal degree, a correlation
which is particularly strong in the case of Extin

i ðmÞ. bext are neg-
ative mostly within each network m, but unrelated in the rest of

the networks. Given the mean values of divðmÞ
n�1

(last row of
Table 3), the existence of external links is associated to a reduc-
tion on internal degree which ranges between 4% and 50%. 24

Even though in the estimation of the parameters of Eqn. (1)
a series of household-level controls are included, it is still pos-
sible that unobserved characteristics are related to the
existence of links in both internal and external networks,
and therefore the estimates would be biased given this poten-
tial endogeneity problem. In order to be conservative, the
magnitudes of bm

ext must be taken as the conditional correlation



Figure 2. Internal degree for households with and without external links. The matched comparison group is estimated using k-nearest-neighbor matching

estimator, with k ¼ 3. In this case, only observations on the common support of the propensity score are considered and the standard errors of the estimated

comparison group are bootstrapped. The details of the data used to create this figure can be found in the working paper version of this article

(Jaimovich, 2013).
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between internal degree and external connections. Neverthe-
less, if the unobserved variables affect degree and external
links in the same direction, then the bias in the estimates will
be upward and the sign of the coefficients in Table 3 is correct,
with magnitudes that are upper bounds of its true value (in
Appendix Section A this argument is formally explained). This
would be the case if the unobserved variables are related to
characteristics such as entrepreneurial ability, empathy, or
assiduousness. A better way to deal with the problem of unob-
served heterogeneity at household level is presented below,
since in the estimations using link-level data it is possible to
include household fixed effects.

(b) Household-level analysis: reciprocation versus market

In the case of H2 the prediction is that households with exter-
nal links will have a lower reciprocal degree. In Figure 3 the
differences in reciprocal out-degree ðRecipout
i ðmÞÞ and reciprocal

in-degree ðRecipin
i ðmÞÞ are compared between households with

and without external links, in both the original and the
matched comparison group. Similarly as in the case of total
degree, it is again possible to see that differences are negative
and significant when reciprocation within each network is ana-
lyzed for Extin

i . In the case of Extout
i , when the matched compar-

ison group is considered the differences are again reduced, but
none of them are statistically different from zero.

In the same fashion as in Eqn. (1), the relationship of recip-
rocation and external connections (H2) is tested using the fol-
lowing specification:

RecipivðmÞ
divðmÞ

¼ am
v þ X ivb

m
x þ ExtivðmÞbm

ext2 þ uiv; ð2Þ



Table 3. Household degree centrality: external link

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

LAND LABOR INPUT CREDIT

dout
i ðmÞ din

i ðmÞ dout
i ðmÞ din

i ðmÞ dout
i ðmÞ din

i ðmÞ dout
i ðmÞ din

i ðmÞ
External links in all network

Extin
i ðmÞ 0.001 �0.000 0.000 �0.001 �0.004** �0.003** 0.001 �0.002*

(0.002) (0.001) (0.001) (0.001) (0.002) (0.002) (0.001) (0.001)
Extout

i ðmÞ 0.004* �0.003* 0.000 0.002 0.003 �0.001 �0.000 �0.001
(0.002) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.001)

R2 0.149 0.084 0.051 0.092 0.136 0.050 0.125 0.057

External link by network

Extin
i ðLANDÞ �0.004** �0.006*** 0.002 �0.001 0.002 �0.004** 0.003 0.001

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.001)
Extout

i ðLANDÞ 0.001 �0.007*** 0.003 �0.001 0.003 0.001 �0.001 �0.003*

(0.004) (0.002) (0.003) (0.003) (0.005) (0.003) (0.003) (0.002)
Extout

i ðLABORÞ 0.008 0.001 �0.006** 0.001 0.005 0.002 0.000 �0.001
(0.005) (0.002) (0.002) (0.002) (0.003) (0.003) (0.002) (0.001)

Extin
i ðINPUT Þ 0.008 0.000 �0.000 �0.000 �0.006*** �0.006** �0.001 0.001

(0.005) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) (0.001)
Extout

i ðINPUT Þ �0.007 �0.001 0.002 �0.006* 0.006* -0.011*** 0.003 �0.000
(0.005) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003) (0.002)

Extin
i ðCREDIT Þ 0.003 0.001 0.001 �0.001 �0.002 0.001 0.000 �0.004***

(0.002) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.001)
Extout

i ðCREDIT Þ 0.010 �0.002 0.004 0.005 0.002 �0.001 �0.001 �0.000
(0.007) (0.002) (0.003) (0.005) (0.003) (0.002) (0.002) (0.001)

Observations 2,792 2,792 2,792 2,792 2,792 2,792 2,792 2,792
R2 0.160 0.094 0.059 0.094 0.138 0.058 0.127 0.063
Mean dependent variable 0.012 0.011 0.013 0.014 0.022 0.022 0.009 0.009

Note: Standard errors, clustered at village level, in parentheses.
OLS estimation of Eqn. (1). Village fixed-effects and the variables summarized in Table 1 are included in the estimation but not reported.

* p < 0.1.
** p < 0.05.

*** p < 0.01.

MISSING LINKS, MISSING MARKETS: EVIDENCE OF THE TRANSFORMATION PROCESS IN THE ECONOMIC NETWORKS 653
where the dependent variable is the proportion of reciprocated
links over the total links of household i in network m.

The results of the OLS estimation of Eqn. (2), only for bm
ext2,

are reported in Table 4. Apart from the estimation of
Recipout

i ðmÞ and Recipin
i ðmÞ, the proportion of total recipro-

cated links over total degree, Recipi, is also reported in the
third column of each network. The results are in line with
H2. Most of the statistically significant coefficients are nega-
tive, and this is mostly the case when external links exist within
each particular network. Additionally, in the lower panel of
Table 4 it can be seen that there are some cross-network effects
of external links, given that some of the coefficients for
networks different than the one considered in the dependent
variable are statistically significant, always with a negative
sign (except for Extout

iv ðCREDIT Þ in LAND). 25

The same concerns as before, with regard to a bias in the
OLS estimations given unobserved heterogeneity, are valid
in the case of the coefficients displayed in Table 4. The next
subsection presents an alternative to deal with this issue.

(c) Dyadic regressions

So far, network-based variables have been aggregated at the
household level, therefore missing part of the richness of these
detailed data. When data are taken at the dyad-level, there are
2,828 links for LAND, 3,546 for LABOR, 5,401 for INPUT,
and 2,598 in the case of CREDIT. Table 5 presents a detailed
summary of all the links registered in the four economic net-
works, with information disaggregated according to: whether
the household that formed the link has external links or not;
whether each link was formed to borrow out or lend in within
the village economic networks; and whether the link was recip-
rocated with economic exchanges which took place during the
year previous to the interview. Around 65% of the links are
formed by households that do not have any external link
(ExtiðmÞ ¼ 0). These households also have more reciprocated
links, since they reciprocate around half of the links while
those with external links only reciprocate between 41% and
43% (first and second row). The only exceptions are house-
holds that are external lenders and internal borrowers, which
display even more reciprocity than those only exchanging
internally (53.5%).

LAND and CREDIT links are reciprocated in less than 30%
of the cases on average, while LABOR and INPUT links are
reciprocated in around half of the cases. The latter networks
are actively reciprocated within the same network, among
them and also with LAND and CREDIT. In terms of the dif-
ferences between links created by households with and without
external links, the previous evidence is confirmed in various
combinations: links created by the former group are, in gen-
eral, reciprocated less. This is particularly the case when the
external link is created to bring something to the village, and
the effects are more pronounced for the LABOR and INPUT
networks.

Even though the descriptive statistics of Table 5 provide
support for the main hypotheses, dyadic-level characteristics
must be controlled for in order to provide a meaningful com-
parison between those with and without external links. In



Figure 3. Reciprocated links for households with and without external links. The matched comparison group is estimated using k-nearest-neighbor matching

estimator, with k ¼ 3. In this case, only observations on the common support of the propensity score are considered and the standard errors of the estimated

comparison group are bootstrapped. The details of the data used to create this figure can be found in the working paper version of this article

(Jaimovich, 2013).
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order to do this, the formation of a link ‘ijðmÞ with a fellow
villager is estimated using the following dyadic model:

‘ijvðmÞ ¼ ai þ wijvbdyad þ Extijvbextdyad þ ðX iv þ X jvÞbsum

þ jX iv � X jvjbdif þ lijv ð3Þ

where the dependent variable is the undirected binary measure
of a link between i and j (therefore in this case
‘ijvðmÞ ¼ ‘jivðmÞ). 26 To preserve symmetry on the right-hand-
side, I follow Fafchamps and Gubert (2007) by specifying:
bdif as the coefficient associated with the absolute value of
the difference in attributes between i and j and bsum to the
sum of their attributes (for variables like household size,
head’s age, income, etc.), and bdyad as the parameter associated
with the variable wijv that corresponds to common character-
istics of i and j (like kinship and ethnic group). The dyadic
framework is also helpful for dealing with the problem of
potential bias in the estimation given omitted observed and
unobserved household characteristics. Since every household
i can have links with many fellow villagers j, it is possible to
include household fixed effects. For this reason, Eqn. (3) is
estimated using a linear probability model (LPM) with house-
hold-level fixed effects. While LPM has the well-known prob-
lem of predicted values which can be outside the [0,1] interval,
it also has several advantages over logit or probit models
which are relevant for the estimation of Eqn. (3), namely the
possibility to include fixed effects, as well as the use of the full
sample (therefore facilitating the comparability of the results)



Table 4. Household-level reciprocated links over total

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

LAND LABOR INPUT CREDIT

Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi

External links in all network

Extin
i ðmÞ �0.160*** �0.066 �0.077** 0.022 �0.018 0.009 �0.059 �0.112*** �0.094***

(0.046) (0.057) (0.033) (0.042) (0.049) (0.039) (0.043) (0.035) (0.030)
Extout

i ðmÞ 0.085 0.052 0.048 �0.104 �0.121 �0.113* �0.132** 0.095 �0.006 �0.092 0.012 �0.020
(0.074) (0.081) (0.056) (0.075) (0.079) (0.057) (0.063) (0.068) (0.049) (0.058) (0.064) (0.045)

R2 0.046 0.050 0.022 0.045 0.041 0.028 0.050 0.044 0.071 0.046 0.055 0.036

External links by network

Extin
i ðLANDÞ �0.143*** �0.071 �0.080** �0.093 0.079 �0.038 �0.161*** 0.081 �0.023 �0.016 �0.028 �0.027

(0.041) (0.061) (0.035) (0.061) (0.069) (0.052) (0.051) (0.054) (0.041) (0.073) (0.063) (0.046)
Extout

i ðLANDÞ 0.089 0.034 0.045 �0.013 0.049 0.014 0.030 0.080* 0.046 0.064 0.005 0.040
(0.074) (0.081) (0.056) (0.053) (0.071) (0.048) (0.049) (0.047) (0.038) (0.072) (0.099) (0.066)

Extout
i ðLABORÞ �0.070 �0.075 �0.011 �0.072 �0.134* �0.106* �0.007 0.006 �0.026 �0.114 �0.133* �0.118**

(0.076) (0.067) (0.051) (0.080) (0.078) (0.058) (0.052) (0.055) (0.049) (0.084) (0.066) (0.050)
Extin

i ðINPUT Þ �0.007 0.013 0.022 �0.037 0.002 �0.003 0.026 �0.019 0.011 �0.071 �0.021 �0.036
(0.058) (0.046) (0.034) (0.047) (0.057) (0.037) (0.042) (0.048) (0.039) (0.043) (0.041) (0.030)

Extout
i ðINPUT Þ �0.097 0.065 �0.002 �0.149** 0.068 �0.018 �0.133** 0.076 �0.006 0.019 0.032 0.015

(0.069) (0.071) (0.051) (0.056) (0.088) (0.050) (0.062) (0.067) (0.048) (0.075) (0.075) (0.049)
Extin

i ðCREDIT Þ 0.039 �0.001 0.006 �0.056 0.037 �0.013 0.016 �0.032 �0.012 �0.050 �0.106*** �0.088***

(0.061) (0.031) (0.030) (0.052) (0.050) (0.036) (0.033) (0.038) (0.030) (0.046) (0.035) (0.031)
Extout

i ðCREDIT Þ 0.112* 0.159** 0.093* 0.060 0.028 0.048 0.016 0.007 �0.013 �0.101* 0.011 �0.024
(0.062) (0.073) (0.048) (0.053) (0.077) (0.048) (0.051) (0.064) (0.052) (0.059) (0.061) (0.045)

Observations 646 1,029 1,479 1,093 939 1,541 1,182 1,371 1,738 631 881 1,238
R2 0.058 0.058 0.026 0.055 0.046 0.030 0.061 0.048 0.072 0.053 0.061 0.042
Number of villages 57 57 57 59 59 59 60 60 60 58 58 58
Mean dependent variable 0.219 0.205 0.197 0.359 0.347 0.315 0.530 0.500 0.407 0.240 0.213 0.206

Note: Standard errors, clustered at village level, in parentheses.
OLS estimation of Eqn. (2). Village fixed-effects always included, as well as the variables summarized in Table 1.
* p < 0.1.
** p < 0.05.
*** p < 0.01.
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and the easy interpretation of the estimated coefficients
(Horrace and Oaxaca, 2006). 27, 28

The main vector of explanatory variables in Eqn. (3) is
Extijv, for which two kinds of dummies are included: One
ExtijðmÞ when only one household in the dyad has an external
link, and Two ExtijðmÞ when this is the case for both (therefore
the comparison group is dyads without external links). The
prediction from H1 is that households with external links will
have less interactions within the village. In the dyadic frame-
work, this implies that the expected coefficients for One
ExtijðmÞ is always negative, therefore the probability of estab-
lishing a link in the internal economic networks is reduced if
one of the households in the dyad has an external link and
the other does not. As for Two ExtijðmÞ, the prediction is less
clear. If the coefficient is negative, it implies that when both
households in the dyad have external links then they will have
lower probability of establishing a link than in the case when
none of them has a link. This will support H1. But if the coef-
ficient is positive, then it will imply that dyads where both
households have external links are more likely to create a link
between themselves than households without external links.
Given few households have external links, a positive coefficient
for Two ExtijðmÞ is not necessarily against H1, since it will
imply that households with external links mainly exchange
internally among themselves.

The estimation of the bextdyad parameters of Eqn. (3) are pre-
sented in Table 6, in the columns describing the total number
of links (columns 1, 4, 7, and 10). In the case of LABOR and
CREDIT networks, the variables related to external links are
not significant predictors of link formation. For LAND and
INPUT networks, the significant coefficients are always nega-
tive, except for the one for Two ExtijðLABORÞ, which is positive
and statistically significant when the labor links are considered.

The results of the estimation of Eqn. (3) provide support for
H1 in some networks, but do not allow to get insights regard-
ing H2, which predicts that external links will reduce mainly
the formation of reciprocated links. In order to explore this
hypothesis, I will re-estimate Eqn. (3) splitting the dependent
variable into two sub-samples: one in which the dependent
variable takes value one if a link was reciprocated, zero other-
wise, which corresponds to the definition of Recipij presented
in Section 3; the other sub-sample corresponds to links which
were not reciprocated (during the year previous to the survey),
therefore taken value one if the link is unilateral, zero other-
wise. These results are presented in Table 6, in the columns
labeled as Recipij and Unilateral respectively. Interestingly,
for the former there are now also negative and statistically sig-
nificant coefficients in the prediction of labor and credit links,
and the results for the other networks previously found for
total links hold. This is in contrast to the results for Unilateral,
which resemble those of total links, with no predictors of a
LABOR and CREDIT links which are statistically different
from zero. I take these results as evidence that external links
tend to reduce more pronouncedly reciprocated links.



Table 5. Link-level descriptive statistics

External links ExtiðmÞ ¼ 0 Extin
i ðmÞ ¼ 1 Extout

i ðmÞ ¼ 1

Internal links Borrow Lend Borrow Lend Borrow Lend

Links in all economic networks

Total links 4815 4528 1764 1879 1128 1383
Reciprocated 47.9% 50.9% 43.6% 40.9% 53.5% 43.7%
LAND

Total links 1305 1228 71 49 38 137
Unilateral 74.9% 74.8% 81.7% 85.7% 71.1% 74.5%
Reciprocated with
LAND 3.4% 3.6% 0.0% 0.0% 15.8% 4.4%
Other networks 21.70% 21.50% 18.20% 14.30% 13.20% 21.20%

LABOR

Total links 1664 1711 109 62
Unilateral 53.1% 53.1% 62.4% 69.4%
Reciprocated with
LABOR 11.6% 11.3% 2.8% 4.8%
Other networks 35.40% 35.70% 34.80% 25.80%
INPUT

Total links 2452 2396 183 184 61 125
Unilateral 28.9% 27.5% 53.6% 53.3% 18.0% 51.2%
Reciprocated with
INPUT 47.6% 48.7% 25.7% 25.5% 59.0% 28.8%
Other networks 23.50% 23.80% 20.70% 21.20% 23.00% 20.00%
CREDIT

Total links 1142 1046 94 173 60 83
Unilateral 69.9% 69.3% 80.9% 79.2% 63.3% 69.9%
Reciprocated with
CREDIT 2.8% 3.1% 1.1% 0.6% 1.7% 1.2%
Other networks 27.20% 27.60% 18.10% 20.20% 35.00% 28.90%

Note: Summary of the links registered in the four economic networks (LAND; LABOR; INPUT and CREDIT). Based on 2,792 households.
When links are described by network, external links are considered only in case a household has links outside the village in that particular network.
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It is not possible to directly compare the results from the
household-level estimates and those from the dyadic model,
but the fact that the negative effect of external links on internal
economic interaction is present in both specifications provides
further evidence that omitted household-level characteristics
may not drive the main results. Nonetheless, it cannot be ruled
out that in the dyadic specification household-pair-level unob-
servable characteristics are introducing biases in the estimates.

(d) Who has external connections?

The evidence presented above provides support to the idea
that external links tend to be substitutes for internal interac-
tions. As shown in Table 2, actually few villagers have external
links. Therefore the question arises, who are these villagers? In
this subsection I will explore this question. After identifying
the main characteristics related to the existence of external
links, and how they provide support to idea that these external
links are likely to be market-like exchanges, I attempt to rule
out alternative hypotheses which could explain the main
results without relying on the transformation process.

In order to understand which household-level characteristics
are related to the probability of having an external link
(ExtivðmÞ ¼ 1), the following model is estimated:

PrðExtivðmÞÞ ¼ av þ X ivbx þ divbd þ X ivdivbxd þ eiv ð4Þ
where the dependent variable can be a link to bring something
to the village v Extin

ivðmÞ
� �

or to take out something/someone
outside Extout

iv ðmÞ
� �

. In addition to the probability of an exter-
nal link in each of the networks, the probability of an external
link in any of the economic networks will be estimated. X iv is a
vector of controls at the household level and div is the house-
hold degree in all economic networks. Interactions of those
terms (X ivdiv) are included in some specifications. Given the
importance of controlling for village-level unobserved hetero-
geneity, in all the estimations village fixed effects are included
(av). The model is estimated as a LPM, but in the working
paper version of this paper (Jaimovich, 2013) it is shown that
the main results are very similar if logit and conditional logit
models are used. One additional advantage of LPM over the
alternative models is that interaction terms can be included
directly and its coefficients can be easily interpreted.

The results of the estimation of Eqn. (4), when interaction
terms are not considered, are presented in Table 7 (only vari-
ables that are interesting from an economic perspective and
which are statistically significant are shown). Actually, very
few of the household characteristics displayed in Table 1 are
related to the existence of an external link. Household size
(which is included in logs) is positively associated with the
existence of an external link for most networks, and the oppo-
site is true in the case of the level of education of the house-
hold head. For instance, the result in column 5 suggests that
educated individuals are 2.5% less likely to work outside the
village, a result that can be explained by the fact that those
who have the comparative advantage of basic education inside
the village tend to work there, and that a 1% increase in the
household size rises in 2.2 percentage points the probability
of an external link. As for the self-declared income, cash
income per capita is never a significant variable. In terms of
the traditional roles, the only significant results relates to the
Alkalo, who is 18% more likely to have Extout

iv connections (col-
umn 2), a result mainly related with the LAND and INPUT



Table 6. Dyadic regressions

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

‘ijðLANDÞ ‘ijðLABORÞ ‘ijðINPUT Þ ‘ijðCREDIT Þ
Total Recipij Unilateral Total Recipij Unilateral Total Recipij Unilateral Total Recipij Unilateral

One Extout
ij ðLANDÞ �0.001 �0.001 �0.000 �0.003 -0.003 �0.000 0.003 0.001 0.003 �0.001 �0.001 �0.001

(0.006) (0.002) (0.005) (0.005) (0.003) (0.005) (0.006) (0.004) (0.005) (0.005) (0.002) (0.003)
One Extin

ij ðLANDÞ �0.011*** �0.003*** �0.008*** �0.002 �0.001 �0.001 �0.004 �0.002 �0.003 �0.002 �0.001 �0.001
(0.003) (0.001) (0.002) (0.004) (0.002) (0.003) (0.004) (0.002) (0.003) (0.003) (0.001) (0.003)

Two Extout
ij ðLANDÞ �0.020* �0.005 �0.015 0.002 0.003 �0.001 �0.003 0.006 �0.009 �0.004 0.002 �0.007

(0.011) (0.004) (0.009) (0.011) (0.008) (0.009) (0.013) (0.008) (0.011) (0.009) (0.005) (0.006)
Two Extin

ij ðLANDÞ �0.022*** �0.008*** �0.014*** 0.010 0.000 0.010 0.002 0.003 �0.001 0.001 0.001 �0.000
(0.006) (0.002) (0.005) (0.009) (0.007) (0.006) (0.010) (0.007) (0.008) (0.009) (0.004) (0.008)

One Extout
ij ðLABORÞ 0.009 0.003 0.007 0.002 0.001 0.000 0.001 �0.001 0.002 �0.004 �0.000 �0.004

(0.007) (0.002) (0.006) (0.004) (0.002) (0.003) (0.004) (0.003) (0.004) (0.003) (0.001) (0.002)
Two Extout

ij ðLABORÞ 0.030** 0.003 0.029** 0.004 0.004 0.000 0.016 0.000 0.016 �0.001 0.000 �0.001
(0.014) (0.004) (0.012) (0.010) (0.005) (0.009) (0.015) (0.008) (0.012) (0.010) (0.005) (0.008)

One Extout
ij ðINPUT Þ �0.005 �0.002 �0.004 0.003 �0.001 0.005 0.003 0.001 0.002 0.003 0.001 0.001

(0.006) (0.002) (0.006) (0.005) (0.003) (0.005) (0.005) (0.003) (0.004) (0.004) (0.002) (0.003)
One Extin

ij ðINPUT Þ 0.009 0.002 0.008 �0.001 0.001 �0.001 �0.004 �0.002 �0.002 �0.002 �0.001 �0.000
(0.006) (0.002) (0.006) (0.003) (0.002) (0.003) (0.003) (0.002) (0.003) (0.003) (0.001) (0.002)

Two Extout
ij ðINPUT Þ �0.037*** �0.009*** �0.029*** �0.014 �0.012** �0.002 �0.035** �0.018** �0.019 0.009 �0.003 0.011

(0.012) (0.004) (0.010) (0.015) (0.005) (0.014) (0.018) (0.008) (0.015) (0.015) (0.004) (0.014)
Two Extin

ij ðINPUT Þ 0.012 0.006 0.007 0.008 0.004 0.004 �0.006 �0.004 �0.001 0.007 0.004 0.003
(0.014) (0.005) (0.011) (0.011) (0.005) (0.010) (0.012) (0.006) (0.010) (0.010) (0.005) (0.007)

One Extout
ij ðCREDIT Þ 0.009 0.002 0.008 0.005 0.004* 0.002 0.005 0.005* 0.000 �0.000 0.000 �0.001

(0.008) (0.002) (0.007) (0.004) (0.002) (0.003) (0.004) (0.003) (0.003) (0.003) (0.001) (0.002)
One Extin

ij ðCREDIT Þ 0.001 0.000 0.000 �0.001 �0.001 �0.001 �0.002 �0.002 0.000 �0.002 �0.002*** 0.001
(0.003) (0.001) (0.002) (0.002) (0.001) (0.002) (0.002) (0.001) (0.002) (0.003) (0.001) (0.002)

Two Extout
ij ðCREDIT Þ 0.023 0.005 0.019 0.001 0.002 �0.001 �0.022* �0.001 �0.022*** 0.022 �0.001 0.022

(0.016) (0.007) (0.012) (0.014) (0.008) (0.013) (0.012) (0.010) (0.006) (0.016) (0.006) (0.014)
Two Extin

ij ðCREDIT Þ 0.008 0.001 0.007 �0.005 �0.002 �0.004 �0.004 �0.004 0.000 �0.002 �0.002 0.000
(0.007) (0.002) (0.006) (0.005) (0.003) (0.004) (0.007) (0.004) (0.006) (0.006) (0.002) (0.005)

Observations 74,957 73,897 74,698 74,957 73,868 74,466 74,957 73,809 74,146 74,957 74,032 74,685
R2 0.098 0.079 0.091 0.105 0.083 0.088 0.105 0.095 0.086 0.102 0.082 0.087
Households 2,829 2,829 2,829 2,830 2,829 2,829 2,831 2,829 2,829 2,832 2,829 2,829
% outside [0,1] 0.171 0.232 0.187 0.0762 0.161 0.121 0.0551 0.0996 0.0851 0.0902 0.260 0.110

Note: LPM dyadic regression with household-level fixed effects. Two-way (i and j) clustered standard errors in parentheses.
In all estimations, sums and differences of other households characteristics are included in the estimations but not reported.

* p < 0.1.
** p < 0.05.

*** p < 0.01.
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Table 7. Probability of external links

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

Economic networks LAND LABOR INPUT CREDIT

Extin
iv Extout

iv Extin
iv Extout

iv Extout
iv Extin

iv Extout
iv Extin

iv Extout
iv

Household size 0.056*** 0.046** 0.025** 0.012 0.021** 0.016 0.013 0.032** 0.019*

(0.017) (0.018) (0.012) (0.008) (0.010) (0.011) (0.008) (0.014) (0.010)
Education �0.049* �0.048** �0.030** �0.003 �0.023* �0.028* �0.021** �0.007 �0.014

(0.028) (0.023) (0.012) (0.014) (0.013) (0.014) (0.010) (0.021) (0.016)
Income per capita 0.001 0.002 0.001 0.000 0.001 0.000 0.000 0.000 0.002

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.000) (0.002) (0.002)
Cash crop seller 0.037* 0.062** 0.033** 0.039*** 0.034* 0.016 0.005 0.036* 0.012

(0.021) (0.024) (0.014) (0.013) (0.019) (0.017) (0.009) (0.018) (0.013)
Alkalo �0.078 0.183*** �0.014 0.154*** 0.023 �0.008 0.099* �0.071* �0.017

(0.051) (0.065) (0.025) (0.052) (0.043) (0.034) (0.052) (0.038) (0.031)
Non-Alkalo relative 0.054*** 0.051** 0.019* 0.005 0.022 �0.015 0.010 0.051*** 0.034**

(0.017) (0.021) (0.011) (0.010) (0.016) (0.014) (0.009) (0.015) (0.013)
Ethnic minority (<30%) 0.012 �0.017 0.019 �0.029* 0.012 0.026 0.017* �0.014 �0.009

(0.026) (0.022) (0.017) (0.016) (0.019) (0.017) (0.009) (0.025) (0.014)
Remittances receiver �0.011 �0.002 �0.012 0.003 0.003 �0.006 0.001 0.003 �0.019**

(0.024) (0.022) (0.011) (0.010) (0.017) (0.013) (0.011) (0.018) (0.009)
Emigrants �0.028 �0.005 �0.004 �0.010 �0.017 �0.010 �0.003 �0.031* 0.017

(0.025) (0.022) (0.009) (0.010) (0.015) (0.018) (0.012) (0.018) (0.014)
Extin

ivðMARRIAGEÞ 0.023 0.019 �0.010 �0.009 0.012 0.023* 0.011 0.021 0.008
(0.020) (0.019) (0.010) (0.011) (0.012) (0.013) (0.007) (0.017) (0.011)

Extout
iv ðMARRIAGEÞ �0.037 0.017 0.002 0.016* 0.020** �0.019* �0.006 �0.022 �0.007

(0.022) (0.014) (0.008) (0.009) (0.009) (0.012) (0.008) (0.017) (0.008)
din

iv �0.010** �0.006 �0.006* �0.004* 0.000 �0.004 �0.005*** �0.007** �0.003
(0.004) (0.004) (0.003) (0.002) (0.003) (0.003) (0.002) (0.003) (0.002)

dout
iv 0.002 0.006* 0.002 0.002 0.002 0.002 0.001 0.004 0.006***

(0.004) (0.003) (0.002) (0.002) (0.003) (0.003) (0.001) (0.003) (0.002)

Observations 2,792 2,792 2,792 2,792 2,792 2,792 2,792 2,792 2,792
Within R2 0.039 0.058 0.036 0.051 0.038 0.021 0.036 0.045 0.036
Between R2 0.124 0.162 0.164 0.178 0.104 0.006 0.084 0.129 0.010
% outside [0,1] 0.003 0.028 0.048 0.118 0.126 0.045 0.176 0.051 0.135

Note: LPM estimates, using village, ethnicity, and economic activity fixed effects (Eqn. (4)). Robust standard errors in parenthesis.
Other household-level variables displayed in Table 1 were included in the estimation but are not reported since they are not statistically or economically
significant.

* p < 0.1.
** p < 0.05.

*** p < 0.01.
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networks. The Alkalo has also a 7% lower probability to have
a Extin

ivðCREDIT Þ link.
The results in Table 7 provide support to the idea that the

external links in the four economic networks are a proxy for
market exchanges, where interactions with anonymous agents
prevail. Most of the variables measuring the existence of rela-
tives and friends outside the village—as is the case for number
of emigrants, the reception of remittances and marriage ties
outside the village (to bring and send family members)—are
either statistically insignificant or have a negative coefficient
as determinants of the probability of an external link. 29

Additionally, households that produce some kind of cash
crop, and therefore are more likely to be involved in market
exchanges, indeed have a higher probability of an external link
(even though this is not always statistically significant).

The two main hypotheses that I have tested in the previous
sections suggest a causality from the existence of an external
link to the degree in the networks of economic exchanges.
Nonetheless, given the descriptive nature of the present study,
the reverse causality cannot be ruled out and therefore I have
included total in-degree din

iv

� �
and out-degree dout

iv

� �
in the four

economic networks as additional explanatory variables in
Eqn. (4). These coefficients are shown at the bottom of Table 7.
In the case of din
iv , the partial correlation coefficients are always

negative and usually statistically significant. For dout
iv the only

result that is statistically different from zero is a positive corre-
lation with Extout

iv ðCREDIT Þ.
Furthermore, the inclusion of the total in- and out-degree as

a right-hand side variable allows me to explore alternative
hypotheses about the nature of external links, in particular
through the interaction terms with the other explanatory vari-
ables. One such alternative explanation can be that some
groups of households which are in a less favorable position
inside the village tend to look for external instead of internal
economic interactions. 30 If this is true, the assumption that
external transactions are more market oriented is not invali-
dated, but the reasons underlying its potential substitutability
with internal interactions will not be related to the transforma-
tion process. To explore this alternative mechanism, I will take
three possible groups which may be in a less favorable position
within the village: those who belong to an ethnic minority
(smaller than 30% of the total village population), those with
a household head which is not a relative to the Alkalo, and
those with few relatives in the village. Indeed, the results in
Table 7 show that the households which are not direct relatives
to the Alkalo tend to be 5% more likely to have external links
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than the rest of the villagers (columns 1 and 2), a result related
to the credit network mainly. In the case of the minority ethnic
groups, there are no significant partial correlations when all
economic networks are considered, but a positive relation in
the case of Extout

iv ðINPUT Þ and a negative relation for
Extout

iv ðLANDÞ. As for the variable % of non-relatives in the vil-
lage, it was never a significant predictor (therefore the results
are not included in 7).

If less favored groups tend to search for external connec-
tions because they have fewer opportunities within the village,
then is to be expected that those with lower internal degree will
be in particular the ones with more external links. The results
in Table 8, where the interaction terms have been included,
show that, apart from some exceptions, this is not the case.
For the interactions of ethnic minority and din

iv (second row),
most of the coefficients are not significant, with the only excep-
tion of the one for CREDIT, which is negative. Nevertheless,
the effect is the opposite when the interaction with dout

iv is taken
into account (third row), with a positive and significant coeffi-
cient which is also present in LABOR (columns 5), indicating
that the economically more active households from ethnic
minorities may be the ones with external links. 31 In the case
of households which are not relative to Alkalo, most of the
results for the interactions are not statistically significant, with
the exception of the interaction terms of din

iv with Extout
iv ðLANDÞ

and Extin
ivðINPUT Þ which have negative coefficients. Similarly,

the interactions terms with % of non-relatives in the village
is mostly statistically indistinguishable from zero, except for
Table 8. Probability of extern

Variables (1) (2) (3) (4)

Economic networks LAND

Extin
iv Extout

iv Extin
iv Exto

iv

Ethnic minority (<30%) �0.035 �0.004 0.010 �0.0
(0.040) (0.024) (0.025) (0.01

Ethnic minority* din
iv 0.013 �0.012 0.004 �0.0

(0.014) (0.010) (0.007) (0.00
Ethnic minority* dout

iv 0.010 0.008 0.000 �0.0
(0.007) (0.007) (0.004) (0.00

Non-Alkalo relative 0.077*** 0.067*** 0.034** 0.033
(0.025) (0.023) (0.016) (0.01

Non-Alkalo relative* din
iv �0.008 �0.006 �0.005 �0.01

(0.008) (0.007) (0.006) (0.00
Non-Alkalo relative* dout

iv 0.001 0.001 �0.000 0.00
(0.005) (0.005) (0.004) (0.00

% Non-relatives �0.228 �0.223 �0.122 �0.1
(0.163) (0.225) (0.111) (0.12

% Non-relatives* din
iv �0.017 0.001 �0.016 0.02

(0.029) (0.041) (0.020) (0.01
% Non-relatives* dout

iv 0.044* 0.011 0.024 0.01
(0.025) (0.029) (0.018) (0.01

din
iv 0.009 �0.002 0.009 �0.0

(0.027) (0.034) (0.017) (0.01
dout

iv �0.037* �0.004 �0.018 �0.0
(0.020) (0.024) (0.015) (0.01

Observations 2,792 2,792 2,792 2,79
Within R2 0.043 0.064 0.039 0.05
Between R2 0.130 0.150 0.194 0.15
% outside [0,1] 0.004 0.031 0.048 0.12

Note: LPM estimates, using village, ethnicity, and economic activity fixed effe
Other household-level variables displayed in Table 1 were included in the esti

* p < 0.1.
** p < 0.05.

*** p < 0.01.
a positive coefficient in columns 1 and coefficients with oppo-
site signs for the interaction with din

iv and dout
iv in column 7.

Overall, the results in Table 8 show that only in few cases the
potentially less-favored groups that have a reduced number of
internal exchanges tend to search links outside the village, and
this hypothesis is unlikely to explain the results found in pre-
vious sections.
5. CONCLUSIONS

A long tradition of anthropological studies has described
the characteristics of traditional rural economies based on
reciprocal exchanges, known as gift economies, and how these
type of transactions tend to be reduced when more complex
exchange mechanisms exist. This transformation process is
formalized in the model introduced by Kranton (1996). Never-
theless, little rigorous empirical evidence has been provided to
support the qualitative evidence and the predictions from the
model. In order to fill this gap, the present study takes advan-
tage of a unique dataset of social and economic networks col-
lected in 60 rural Gambian villages to analyze the ways in
which households with links outside the village (interpreted
as a proxy for market connections) behave in the locally avail-
able exchange networks for land, labor, inputs, and credit.

The main results, from econometric specifications at both
household- and dyadic-levels, provide evidence supporting
the predictions of the transformation process. In particular,
al links: interaction terms

(5) (6) (7) (8) (9)

LABOR INPUT CREDIT

ut Extout
iv Extin

iv Extout
iv Extin

iv Extout
iv

08 0.010 0.025 0.018 �0.046 �0.005
6) (0.024) (0.020) (0.014) (0.040) (0.016)
04 �0.008 �0.007 �0.000 0.008 �0.010*

4) (0.007) (0.007) (0.004) (0.013) (0.005)
06 0.011* 0.008 �0.000 0.008 0.009*

4) (0.006) (0.008) (0.002) (0.005) (0.005)
*** 0.018 0.000 0.023** 0.053** 0.015
2) (0.019) (0.018) (0.011) (0.020) (0.014)
0** �0.000 �0.011** �0.004 0.001 0.004
4) (0.006) (0.005) (0.003) (0.007) (0.004)
0 0.002 0.005 �0.001 0.001 0.004
3) (0.004) (0.004) (0.003) (0.005) (0.003)
99 �0.035 0.101 �0.109 �0.005 �0.065
3) (0.153) (0.132) (0.093) (0.121) (0.131)
0 0.004 �0.025 0.042** 0.002 �0.011
9) (0.026) (0.026) (0.017) (0.019) (0.031)
0 �0.011 0.017 �0.037** 0.012 0.023
7) (0.021) (0.015) (0.017) (0.017) (0.022)
15 �0.003 0.025 �0.038** �0.008 0.006
6) (0.022) (0.023) (0.014) (0.018) (0.026)
05 0.009 �0.018 0.032** �0.008 �0.017
4) (0.017) (0.014) (0.014) (0.014) (0.018)

2 2,792 2,792 2,792 2,792 2,792
6 0.046 0.027 0.040 0.050 0.041
6 0.093 0.008 0.089 0.100 0.012
7 0.130 0.053 0.182 0.052 0.127

cts (Eqn. (4)). Robust standard errors in parenthesis.
mation but are not reported.



660 WORLD DEVELOPMENT
it is found that: (i) households with external economic links
are less likely to be involved in economic interactions within
the village (substitutability between internal and external
exchanges); and (ii) households with external economic links
are less likely to be involved in reciprocated exchanges with
fellow villagers (reciprocation versus market hypothesis). In
the case of the substitutability between internal and external
exchanges, the results are mainly driven by within-network
effects, given that cross-network coefficients are statistically
insignificant (e.g., an external link in the network of inputs
of production is a substitute of an internal link in the inputs
exchange but this is not the case for the other economic
exchange networks). In terms of reciprocation versus market,
the analysis also provides evidence of within-network substitu-
tion, but jointly with some cross-network effects. The results
are robust to different econometric specifications and alterna-
tive methods to control for unobserved heterogeneity at the
village- and household-level, but the effects are not always
present in every network.

The findings suggest some important policy implications.
The goal of many rural development programs is the integra-
tion of isolated communities into market transactions. In
other words, using a network framework, there is an effort
to create external links that connect currently missing markets.
To explain why many of these programs fail, theoretical mod-
els have proposed that the benefits of market transactions may
not be enough to abandon the traditional means of exchange
and production (de Janvry et al., 1991; Kranton, 1996). There-
fore, it is necessary to consider the complexities of community
exchanges in order to understand the effects of market-ori-
ented interventions. For instance, von Braun and Webb
(1989) and Carney and Watts (1990) have shown how in
The Gambia many programs that attempted to increase agri-
cultural productivity and cash crop production failed because
the traditional distribution of land was not considered in the
design. The results I have presented suggest that the existence
of external links is related to a decrease in the exchanges
within the village, and particularly of reciprocated exchanges
with fellow villagers. If policies oriented to the creation of
external links are implemented, undesired effects, such as the
reduction in community interactions and the isolation of vil-
lagers not willing to abandon the gift exchange system, can
be the source of renewed failures in attempts at rural develop-
ment.

The study of the transformation of rural societies using a
network perspective have the potential to improve the under-
standing of the overall economic development process. For
instance, the methodology applied in the present study may
provide a useful guidance to measure both the degree of con-
nection to external markets and the level of interactions within
a community. If a rural development program which aims at
increasing market interactions is implemented, a baseline mea-
sure of the networks of exchanges can provide information on
the number of links outside the village and how they change
after the project is implemented (as a long as a comparable
control group is available, for instance through a randomized
control trial). Similarly, the measures of degree and reciprocity
in the economic networks utilized in this study can be analyzed
as outcome variables of the project, possibly measuring unde-
sired effects which include the reduction of the internal interac-
tions. Indeed, these economic interactions can be taken as part
of an empirical measure of the social capital within the com-
munity.

Other fruitful avenues for future research can be the replica-
tion of the main results in different settings as well as the
implementation of new methods for data collection and anal-
ysis to overcome the limitations of the present study, particu-
larly in terms of the causal interpretation of the results.
NOTES
1. A comprehensive review of the concepts of gift economy and
reciprocity from the perspective of different disciplines can be found in
Kolm and Ythier (2006).

2. A summary of studies focusing on the influences of markets on
behavior and preferences is provided by Bowles (1998). More related to
the framework of the present study, Barrett (2008) reviews the literature
related to market participation of smallholders in Africa.

3. Some recent studies have also used a network perspective to analyze
the process of integration to markets in rural societies. Baird and Gray
(2014) find a negative correlation between the traditional social networks
of exchange and livelihood diversification among Maasai communities in
northern Tanzania. Di Falco and Bulte (2013) show that in villages with
access to external credit internal kinship networks are less important for
risk management strategies than in villages without access to credit
market. In those studies only proxies for networks are used instead of the
much more detailed data available for the present paper.

4. The idea of considering transactions in the market as a network of
buyers and sellers that establish a link between each other is theoretically
developed by Kranton and Minehart (2001).

5. Takasaki et al. (2014) provide a recent review of labor-sharing
arrangements and how this and other networks of economic exchanges are
scarcely explored in the economic literature as compared to informal risk-
sharing arrangements.
6. Most of the previous applied econometric studies specifically dealing
with the issue of market participation are efforts to test models in the spirit
of de Janvry et al. (1991). Goetz (1992) combines bivariate probits and
2SLS in a sample of Senegalese rural households and finds some
differences in the determinants of grain market participation for buyers
and sellers. Using structural estimation, Key et al. (2000) show the
importance of transaction costs in data for Mexican ejidos. Bellemare and
Barrett (2006) use an ordered Tobit model to show the sequentiality in the
decisions of market entry and volumes to be transacted for rural
households in East Africa.

7. To my knowledge, the only study that analyzes reciprocity in rural
societies in a dyadic framework is the recent contribution by Schechter
and Yuskavage (2012).

8. A detailed description of the organization of activities within
compounds is provided by Carney and Watts (1990) and von Braun and
Webb (1989).

9. The quote is a translation from Mandinka of an interview with a
household head in Jarra West region, March 2014.

10. Four in-depth interviews conducted in Jarra LGA, March 2014.

11. This period of the year was chosen because it is the time when farm
work is less intensive, and therefore it was easier to reach all village
household heads for the group surveys.
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12. This type of approach is common in ethnographic research and is
related to the rapid rural appraisal methodology that has been successfully
used in the past for quantitative analysis in different disciplines
(Chambers, 1994)

13. Having census network data implies that in the empirical analysis
there is no need for the adjustment in the estimates that are necessary in
sampled networks proposed by Chandrasekhar and Lewis (2011).

14. During the pilots we were initially reluctant to ask information about
credit links (money exchange), thinking that it might be perceived as being
disrespectful and that this information would not be revealed. On the
contrary, it was found that villagers were in general willing to respond to
this question. The clue to understand this behavior was given by one of the
local enumerators: “In Islam there is no interest rate. If you lend money it

means that you are helping at the moment when the other really needs it, so

you are doubly blessed. While usually lenders will not reveal the information,

grateful borrowers will.”

15. In some limited cases the household head was absent and his or her
replacement answered the questionnaire.

16. Jaimovich (2011) is a working paper largely based on chapters of my
PhD dissertation. Some of the results discussed there are also reported in
the present study.

17. Compared with the data for rural areas of the 2003 Census for The
Gambia, the sample overrepresents Mandinkas (33%) and under-repre-
sents Wollof (15%).

18. A link is recorded in the data if at least one of the two villagers of the
dyad mention the existence of a link.

19. The lack of information related to external hiring is unfortunate,
because the use of strange farmers is an important way of dealing with
labor shortages (Swindell, 1978). In terms of the definition of households
working outside the village, the original question was “Did you, or any

members of your household, work for other households during the last year

(2008–09)? If yes, how many days?” Only households that worked at least
one week during the last year outside the village are considered as having
an external link.

20. For the main results, the k-nearest neighbors matching estimator is
reported, with k ¼ 3 (Abadie et al., 2004), and the standard errors are
bootstrapped to take into account the fact that values are estimated. If
different number of k are used or if the kernel matching estimator is
implemented instead, the results (available upon request), even though
different in magnitude, have a similar interpretation. The details of the
data used to create Figure 2 can be found in the working paper version of
this paper (Jaimovich, 2013).

21. Banerjee et al. (2013) use the eigenvector centrality in their study of
microfinance diffusion in Indian villages, and show that their results are
different if degree centrality is used instead. This is the case given their data
are for (subsamples) of networks with many more nodes than the network
data from Gambian villages. Given networks are much smaller for the
latter, and therefore indirect connections are not so relevant, eigenvector
and degree centrality are very similar (Borgatti, 2005).

22. If instead divðmÞ is used as the dependent variable, the main results
are unchanged.

23. To account for the fact that observations are likely to be correlated
within each village, the standard errors are clustered at the village-level.

24. A potential concern with the estimation of Eqns. 1 and 2 is the fact
that the dependent variable is a fraction that can take values between 1
and 0, but the predicted values from an OLS estimation can lie outside this
interval. To check if this poses a problem, I will follow Papke and
Wooldridge (2008) in implementing a version of these equations with a
probit specification estimated using quasi-maximum likelihood and
controlling village unobserved heterogeneity by using the Mundlak–

Chamberlain device. Therefore, instead of the av vector, the average of all
the village-variant variables (X v and Extv) are included. Using this
specification has no effect on the interpretation of the main results when
compared to the OLS estimates, in terms of the sign and statistical
significance of bext, and therefore I will prefer the OLS estimation (which
coefficients are easier to interpret). The results of the Mundlak–
Chamberlain estimates are reported in Appendix Table 9

25. In Table 10 of Appendix is possible to see that the main results do not
change if the fractional linear model is estimated using the specification of
Papke and Wooldridge (2008).

26. The directed probability of link formation can also be estimated, but
given the interest in this case is to study the existence of an economic
exchange within the village, the undirected measure has a more direct
interpretation.

27. In these estimations, the disturbance terms are allowed to be
correlated across observations involving the same individual using the
two-dimensional clustering methodology proposed by Cameron et al.

(2011). Also, the percentage of predicted variables that are outside the [0,1]
interval is reported as a measure of the potential bias of using LPM
estimations (Horrace and Oaxaca, 2006).

28. In the working paper version of this paper (Jaimovich, 2013) it is
shown that the main results are very similar when logit and conditional
logit are used to estimate Eqn. (3).

29. The only exceptions are for Extin
ivðMARRIAGEÞ in column 6 and

Extout
iv ðMARRIAGEÞ in columns 4 and 5.

30. I am grateful to an anonymous referee for this suggestion.

31. This is in line with the results of Arcand and Jaimovich (2014), which
have shown that ethnic diversity does not affect economic interactions in
rural Gambian villages.
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APPENDIX A. POTENTIAL BIAS OF THE LINEAR
MODEL

The estimation of Eqn. (1) using OLS yields bm
ext that are

consistent estimators of the effect of external links on the

degree of internal exchanges when covðExtivðmÞ; eivÞ ¼ 0 and

covðX iv; eivÞ ¼ 0. Nonetheless, it is likely that household unob-

served characteristics are related to the existence of links in

both internal and external networks, and therefore

covðExtivðmÞ; eivÞ– 0. If li denotes the omitted variable,

household-level unobservable characteristics, then the distur-

bance term in Eqn. (1) can be re-written as:

eiv ¼ lirþ uiv; ð5Þ
where uiv is iid and r is the coefficient that captures the effect of

li on the dependent variable. In the case when ExtivðmÞ is one

variable (to avoid assumptions related to the covariances

within ExtivðmÞ when taken as a vector), if the usual OLS

assumptions hold (including covðX iv; eivÞ ¼ 0) and X iv relates

to ExtivðmÞ only through its relationship with unobservables,
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then plim dbm
ext ¼ bm

ext þ r covðExtivðmÞ;liÞ
varðExtivðmÞÞ . Therefore, if it is expected

that li will affect degree and external links in the same direc-

tion (r and covðExtivðmÞ; liÞ have the same sign), for example

through entrepreneurial ability, empathy or assiduousness,

then dbm
ext will be upward biased. In this case, if in the estima-

tion of Eqn. (1)dbm
ext < 0 is obtained, then bm

ext is indeed negative

and the coefficient obtained is an upper bound of its true mag-

nitude. It is more difficult to think in terms of cases when it is

expected that li affects internal and external exchanges in

opposite directions (maybe some kind of asymmetric informa-

tion problem in which villagers know that i is dishonest but peo-

ple outside do not), but if this is the case then dbm
ext will be

downward biased and when negative coefficients are found it

is not possible to know if the sign is only due to the bias or not.
The same concerns in terms of the endogeneity of the exter-

nal links variables are valid for Eqn. (2). The sign of the coef-
ficients can only be interpreted in a causal way if li is
correlated with both RecipiðmÞ and ExtivðmÞ in the same direc-
tion (and the other assumptions stated above also hold), and

consequently dbm
ext2 < 0 is an upper bound of the true unbiased

value. It is again reasonable to expect that this assumption
Table 9. Fractional probit: household’s

ExtiðmÞ (1) (2) (3)

LAND LABOR

dout
i ðmÞ din

i ðmÞ dout
i ðmÞ di

i

Extin
i ðLANDÞ �0.602** �0.626*** 0.138 �0

(0.246) (0.206) (0.145) (0
Extout

i ðLANDÞ 0.209 �0.729*** 0.223 �0
(0.176) (0.273) (0.142) (0

Extout
i ðLABORÞ 0.234 0.077 �0.352** 0

(0.157) (0.159) (0.159) (0
Extin

i ðINPUT Þ 0.352** 0.011 �0.003 0
(0.173) (0.144) (0.122) (0

Extout
i ðINPUT Þ -0.456 �0.098 0.157 �0

(0.280) (0.182) (0.159) (0
Extin

i ðCREDIT Þ 0.086 0.071 0.072 �0
(0.138) (0.132) (0.098) (0

Extout
i ðCREDIT Þ 0.459*** �0.152 0.296* 0

(0.160) (0.181) (0.158) (0

Observations 2,792 2,792 2,792 2
R2

deviance 0.442 0.352 0.351 0

Note: Standard errors, clustered at village level, in parentheses.
Fractional panel probit estimation (Papke and Wooldridge, 2008) of Eqn. (1
included.
The model includes variables summarized in Table 1.
The goodness of fit measure reported is the one recommended by Cameron an
* p < 0.1.
** p < 0.05.
*** p < 0.01.
holds. If the unobservable characteristics mentioned above
are associated with the fact that a household has an external
link and also to a higher degree in the internal networks, it
is likely that, in the context of a gift economy, they also relate
to active reciprocated exchanges with fellow villagers. Never-
theless, if li affects RecipiðmÞ and ExtivðmÞ in opposite ways,
the sign of the coefficients may be driven by the inconsistency
of the estimators.

Ideally, an instrumental variable will be used to deal with
this potential endogeneity problem, but it is extremely unlikely
to find in the data a household-level variable zi that will cred-
ibly meet the requirements of covðzi; eivÞ ¼ 0 and
covðzi;ExtivðmÞÞ – 0. Household-specific random effects are
not feasible either, because the likely endogeneity of the exter-
nal links implies that it will be correlated with the random
effects. Therefore, if the expected result bm

ext < 0
� �

is obtained,
its sign can be interpreted in a causal way only if the assump-
tion of unobservable characteristics to be related with internal
and external exchanges in the same direction holds.
APPENDIX B. ROBUSTNESS CHECKS FOR MAIN
RESULTS

Tables 9 and 10.
degree centrality and external links

(4) (5) (6) (7) (8)

INPUT CREDIT

nðmÞ dout
i ðmÞ din

i ðmÞ dout
i ðmÞ din

i ðmÞ
.002 0.138 �0.242** 0.311 0.117

.198) (0.129) (0.111) (0.249) (0.161)
.075 0.131 0.081 0.032 �0.324

.161) (0.142) (0.123) (0.227) (0.199)

.013 0.134 0.085 �0.118 �0.094

.120) (0.121) (0.094) (0.203) (0.084)

.015 �0.236*** �0.297** �0.211 0.045

.131) (0.085) (0.125) (0.215) (0.121)

.544** 0.096 �0.568*** 0.267 0.027

.247) (0.121) (0.150) (0.173) (0.221)
.021 �0.081 0.025 0.207 �0.520***

.107) (0.123) (0.088) (0.193) (0.147)

.206 0.183 0.008 0.068 0.022

.216) (0.113) (0.098) (0.190) (0.161)

,792 2,792 2,792 2,792 2,792
.373 0.438 0.434 0.370 0.337

), where the average of all the village-variant variables (X v and Extv) are

d Windmeijer (1997) for this kind of non-linear model, based on deviance.



Table 10. Fractional probit: household-level reciprocated links over total

ExtiðmÞ (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

LAND LABOR INPUT CREDIT

Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi Recipout
i Recipin

i Recipi

Extin
i ðLANDÞ �0.692*** �0.464** �0.459*** �0.052 0.217 �0.035 �0.373** 0.112 �0.125 0.141 �0.169 �0.023

(0.245) (0.236) (0.167) (0.169) (0.194) (0.159) (0.154) (0.179) (0.133) (0.223) (0.279) (0.195)
Extout

i ðLANDÞ 0.278 �0.091 0.044 �0.007 0.067 0.013 0.098 0.036 0.110 0.070 �0.001 0.090
(0.238) (0.252) (0.189) (0.183) (0.207) (0.144) (0.166) (0.135) (0.123) (0.201) (0.351) (0.216)

Extout
i ðLABORÞ �0.310 �0.148 �0.044 �0.221 �0.322 �0.283 �0.109 0.098 �0.043 �0.316 �0.469* �0.414*

(0.256) (0.283) (0.199) (0.254) (0.229) (0.179) (0.171) (0.167) (0.154) (0.314) (0.260) (0.220)
Extin

i ðINPUT Þ �0.020 0.070 0.106 �0.024 0.041 0.019 0.031 0.009 0.061 �0.271 �0.042 �0.125
(0.189) (0.169) (0.125) (0.146) (0.166) (0.116) (0.138) (0.146) (0.121) (0.181) (0.158) (0.120)

Extout
i ðINPUT Þ �0.243 0.309 0.025 �0.347* 0.125 �0.005 �0.258 0.022 �0.041 0.071 0.072 0.019

(0.319) (0.221) (0.174) (0.210) (0.244) (0.147) (0.180) (0.239) (0.163) (0.225) (0.290) (0.165)
Extin

i ðCREDIT Þ 0.165 0.092 0.090 �0.152 0.096 �0.011 0.134 �0.141 0.009 �0.284* �0.535*** �0.473***

(0.219) (0.115) (0.111) (0.130) (0.128) (0.094) (0.120) (0.125) (0.091) (0.157) (0.165) (0.131)
Extout

i ðCREDIT Þ 0.424** 0.513** 0.326** 0.219 0.121 0.191 0.106 0.004 �0.066 �0.283 �0.008 �0.090
(0.190) (0.221) (0.157) (0.139) (0.200) (0.131) (0.166) (0.208) (0.161) (0.188) (0.210) (0.165)

Observations 646 1,029 1,479 1,093 939 1,541 1,182 1,371 1,738 631 881 1,238
R2

deviance 0.244 0.214 0.184 0.235 0.234 0.188 0.457 0.404 0.326 0.255 0.225 0.240

Note: Fractional panel probit estimation (Papke and Wooldridge, 2008) of Eqn. (2), where the average of all the village-variant variables (X v and Extv) are
included.
The model includes variables summarized in Table 1.
The goodness of fit measure reported is the one recommended by Cameron and Windmeijer (1997) for this kind of non-linear model, based on deviance.
* p < 0.1.
** p < 0.05.
*** p < 0.01.
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