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ABSTRACT 

Niger is a landlocked Sahelian country, two-thirds of which is in the Sahara Desert. Although only one-
eighth of the land considered arable, the overwhelming majority of Niger’s households is involved in 
rain-fed agriculture largely for subsistence. Given erratic rainfall and low soil fertility, most smallholders 
fail to produce enough food to meet household requirements. Income diversification is thus the norm 
among these rural households and different income-generating activities offer alternative pathways out of 
poverty for households as well as a mechanism for managing risk in an uncertain environment. 
Empowerment is likely to be an important factor affecting the ability of households to diversity their 
activity portfolio and may also affect activity-incomes and thereby household welfare.  

In this study, I use new household- and individual-level empowerment data from the Tahoua 
region of Niger and regression analysis to quantify the effects of a range of human capital measures 
including empowerment on the activity portfolio and activity incomes of rural households. My findings 
reveal that empowerment in particular plays an important role in enabling households to engage in mixed 
diversification strategy, which combines staple cropping with nonfarm activities and migration. This is a 
“last resort” strategy for households in lower landholding quintiles to ensure food security and 
complement an inadequate resource base. Controlling for activity choice, three empowerment indicators 
in particular—confidence, group membership, and tenure security—strongly and positively affect income 
from staple and cash cropping, which on average makes up about 90 percent of household income. In fact, 
empowerment is the only human capital variable that strongly and positively affects total household 
income, opening up interesting avenues for policy interventions aimed at augmenting a household’s 
noncognitive ability through, for example, leadership training or encouraging producer group 
membership—to increase incomes of the rural poor. 

Keywords:  rural households, empowerment, regression analysis, West Africa 
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1.  INTRODUCTION 

Income diversification is the norm among rural households in Africa south of the Sahara, and different 
income-generating activities offer alternative pathways out of poverty for households as well as a 
mechanism for managing risk in an uncertain environment (Davis et al. 2010). Diversification patterns 
reflect a household’s voluntary exchange of assets and its allocation of assets across various activities so 
as to achieve an optimal balance between expected returns and risk exposure conditional on the 
constraints it faces and the incomplete market environment in which the household operates. Observed 
income patterns of rural households can thus be understood as a function of constraints (including ex ante 
asset endowments of productive capital), the realization of ex ante incentives faced by the household, and 
a household’s preferences. Differences emerge in the feasible sets from which households choose the 
portfolio of activities from which they generate income not only because households have different 
preferences, for example, with respect to risk, but also because incentives for and constraints to 
diversification vary across households (Barrett et al. 2005). 

While some households diversify into relatively lucrative activities because they have a choice, 
others must diversify into relatively undesirable activities because they have little choice. The 
diversification into low-return activities has been described as “productive bricolage” (Batterbury 2001). 
This term refers to the multitude of ways in which households in rural Niger enter into nonagricultural 
activities with the hope of realizing cash income and also integrate subsistence agriculture with the 
production of crops for sale. A household’s asset endowment including its human capital plays a crucial 
role in determining activity choices and incomes. In the literature it is rather common to use the level of 
formal education of adult workers to explain activity choice, income, or both, with mixed results 
especially for rural Africa. However, the noncognitive side of ability—for example, empowerment—has 
rarely been considered in studies of livelihood diversification. 

In this study, I use new household- and individual-level empowerment data from the Tahoua 
region of Niger and regression analysis to quantify the effects of a range of human capital measures 
including empowerment on the activity portfolio and activity incomes of rural households. My findings 
reveal that empowerment in particular plays an important role in enabling households to engage in a 
mixed diversification strategy, which combines staple cropping with nonfarm activities and migration. 
This is a “last resort” strategy for households in lower landholding quintiles to ensure food security and 
complement an inadequate resource base. Controlling for activity choice, three empowerment indicators 
in particular—confidence, group membership, and tenure security—strongly and positively affect income 
from staple and cash cropping, which on average makes up about 90 percent of household income. In fact, 
empowerment is the only human capital variable that strongly and positively affects total household 
income, opening up interesting avenues for policy interventions aimed at augmenting a household’s 
noncognitive ability through, for example, leadership training or encouraging producer group 
membership—to increase incomes of the rural poor. 
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2.  LIVELIHOOD DIVERSIFICATION IN RURAL HOUSEHOLDS 

Income-generating activities of rural households can generally be categorized as farm income (food crops, 
cash crops, and livestock sales and unskilled labor on others’ farms and nonfarm income); unskilled labor 
for wages; and income from trade, commerce, or skilled labor employment and transfers (Barrett et al. 
2005). These activities are not mutually exclusive since individuals may practice them in sequence or in 
parallel, or indeed all may be present in a single household unit. In larger households, labor of household 
members can be deployed more easily to minimize risk, resulting in easier switching between these 
activities: building up some but deemphasizing others depending on returns and labor availability. 
Strategies are therefore mixed and matched by households to maintain a portfolio of income sources, and 
some households fare better than others at productive bricolage (Batterbury 2001). One channel that may 
lead to a household’s facing a constraint to or an incentive for engagement in a particular activity is its 
command over productive resources including human capital. 

Human capital refers to any aspect of a person that produces economic value and from which one 
cannot be separated the way one can be from physical or financial assets (Becker 1975). Human capital 
thus corresponds to any stock of knowledge, skills, or characteristics the worker has (either innate or 
acquired) that contributes to his or her productivity.1 A household’s endowment of human capital may 
affect not just income but also its activity portfolio. The choice of activities is formally equivalent to the 
choice of technologies, and according to Schultz (1961) changes in the technological environment raise 
the value of farmers’ entrepreneurial ability—their “ability to perceive, interpret, and respond to new 
events in the context of risk” associated with the arrival of new technologies. Farm households may thus 
reap rewards from their human capital by abandoning one activity (for example, traditional agriculture in 
which returns to human capital variables may be limited) in favor of a new activity (such as modern 
agriculture or noncrop production in which the returns to human capital are high). Alternatively, they may 
continue producing traditional crops while diversifying into new activities in which the returns from 
schooling are high, provided that incentives for diversification (risk, scale effects, and so forth) exist 
(Taylor and Yunez-Naude 2000). Studies at the microeconomic level have confirmed that the most 
commonly used indicators of the competence aspect of human capital—formal education and 
experience—affect activity choice as well as income (Taylor and Yunez-Naude 2000; Yang and An 
2002). 

Although the definition of human capital as given above is sufficiently broad, in practice, 
knowledge has often become synonymous with formal education and skills with experience. The 
assumption of positive economic returns to formal education is a basic tenet of development economics. 
However, estimates of the returns from schooling in rural economies range widely from highly positive to 
negative (Taylor and Yunez-Naude 2000), and existing evidence on the impact of education on 
agricultural productivity in Africa is mixed at best (Appleton and Balihuta 1996). One reason for this may 
be that attendance to formal education is low, particularly for older household members, making it 
difficult to collect sufficient observations to decipher any meaningful relationship between schooling and 
agricultural production. It has been suggested that in certain, more static, environments experience may 
be a better investment than schooling as it does not depreciate when the environment is unchanging 
(Huffman 1999). However, experience in a low-education environment often becomes commensurate 
with age, which to all intents and purposes is a rather uninteresting variable from a policy perspective. It 
also needs to be noted that in the context of rural Africa there are few jobs that capitalize on graduates’ 
cognitive skills, so that the notion that human capital (measured by years in school) will result in 
productivity gains is rather problematic (Huffman 1999; Minnis 2006). There is thus a strong argument 
for broadening human capital measures beyond knowledge as acquired through formal education and to 
also consider the noncognitive side of ability in studies of livelihood diversification. Returns to 
empowerment or the expansion of people’s ability to make strategic life choices (Kabeer 1999) could be 
substantial.
                                                      

1 The role of nutrition and health in agricultural production in developing countries has received due attention in the 
microeconomic literature. Behrman and Deolalikar (1988) and Strauss and Thomas (1995) have summarized research results on 
the productivity value of health and nutrition. The current paper focuses on knowledge and skills. 
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3.  METHODOLOGY 

To assess the role of human capital variables in livelihood diversification and resulting activity incomes, 
this study is based on a farm household model described by Taylor and Yunez-Naude (2000) and also by 
Wouterse and Taylor (2008). Consider a farm household with preferences represented by a utility 
function of the form 
 𝑈𝑈 = 𝐸𝐸𝐸𝐸(𝐶𝐶) (1) 

where 𝐶𝐶 is a vector of consumption goods. Household utility is a positive function of net income both in-
kind and in-cash from all sectors (Nakajima 1986; Reardon, Delgado, and Matlon 1992). Households 
maximize (expected) utility subject to a cash income constraint of the following form: 

 𝐶𝐶 = ∑ 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝑌𝑌           𝑖𝑖 = 𝑠𝑠, 𝑐𝑐𝑐𝑐, 𝑙𝑙𝑙𝑙,𝑤𝑤, 𝑒𝑒𝑒𝑒,𝑛𝑛𝑛𝑛 (2) 

where 𝑦𝑦𝑖𝑖 denotes net income from activity 𝑖𝑖 for 𝑖𝑖 = 𝑠𝑠 (staple crop production), 𝑐𝑐𝑐𝑐 (cash crop production), 
𝑙𝑙𝑙𝑙 (livestock production), 𝑤𝑤 (agricultural wage labor), 𝑒𝑒𝑒𝑒 (migration), and 𝑛𝑛𝑛𝑛 (nonfarm production). Net 
income from staple production is given by the following net income production function: 

 𝑦𝑦𝑠𝑠 = 𝑝𝑝𝑠𝑠𝑛𝑛𝑠𝑠(𝐿𝐿𝑠𝑠;𝐻𝐻,𝑍𝑍𝑠𝑠) + 𝜂𝜂𝑠𝑠 (3) 

In equation 3, net income generated in staple cropping is a function of resource allocation to this 
activity, 𝐿𝐿𝑠𝑠 A household’s endowment of human capital—schooling, experience, and empowerment—
denoted by  𝐻𝐻, also may influence staple cropping income. The income from staple cropping may be 
affected by other household variables such as fixed assets and access to hard infrastructure, 𝑍𝑍𝑠𝑠 . 𝑝𝑝𝑠𝑠 is a 
vector of input and output prices, and  𝜂𝜂𝑠𝑠 = 𝑁𝑁(0,𝜎𝜎𝑠𝑠2) represents the stochastic or uncertainty component 
of staple production, due to weather and other shocks. Following Abdulai and CroleRees (2001), I 
postulate that household income from non-staple-crop activities (𝑛𝑛𝑠𝑠), which are listed above, is 
conditional on a household’s meeting an entry constraint, or 

 𝑦𝑦𝑛𝑛𝑠𝑠 = 𝑝𝑝𝑛𝑛𝑠𝑠𝑛𝑛𝑛𝑛𝑠𝑠(𝐿𝐿𝑛𝑛𝑠𝑠;𝐻𝐻,𝑍𝑍𝑛𝑛𝑠𝑠) + 𝜂𝜂𝑛𝑛𝑠𝑠|𝐾𝐾 (4) 

In equation 4, 𝑝𝑝𝑛𝑛𝑠𝑠 denotes the output price; 𝐿𝐿𝑛𝑛𝑠𝑠 is household resource allocation to nonstaple activities; 
𝐾𝐾 represents entry constraints, such as investment capital or skills required to engage in a nonstaple 
activity; and 𝜂𝜂𝑛𝑛𝑠𝑠 is a stochastic term reflecting the impacts of weather and other shocks on nonstaple 
production. The household also faces a resource constraint ∑ 𝐿𝐿𝑖𝑖 ≤ 𝐿𝐿𝑖𝑖=𝑠𝑠,𝑛𝑛𝑠𝑠  , that is, the sum of resources 
allocated to staple cropping and other activities cannot exceed a household’s total resource endowment 𝐿𝐿. 

Human capital may thus influence activity choice as well as activity incomes. Analogous to 
Taylor and Yunez-Naude’s (2000), my empirical analysis of the impact of human capital on household 
income takes into account the influence that the several dimensions of human capital may have on activity 
choice. Ignoring the endogeneity of activity choice can lead to biased estimates of coefficients in the 
activity-income regressions. The first-order conditions for resource allocation to staple and nonstaple crop 
activities are given by 

 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝑠𝑠

= 𝐸𝐸𝐸𝐸′(𝐶𝐶)𝑝𝑝𝑠𝑠 𝜕𝜕𝑓𝑓
𝑠𝑠

𝜕𝜕𝜕𝜕𝑠𝑠
 (5) 

 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝑛𝑛𝑠𝑠

= 𝐸𝐸𝐸𝐸′(𝐶𝐶)𝑝𝑝𝑛𝑛𝑠𝑠 𝜕𝜕𝑓𝑓
𝑛𝑛𝑠𝑠

𝜕𝜕𝜕𝜕𝑛𝑛𝑠𝑠
|𝐾𝐾 (6) 
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Households thus engage in a particular activity if their expected utility from doing so exceeds that 
from not investing in the activity, subject to entry constraints. Households will allocate a marginal unit of 
resources to nonstaple activities if 

 𝐸𝐸 �𝑈𝑈′(𝐶𝐶)𝑝𝑝𝑛𝑛𝑠𝑠 𝜕𝜕𝑓𝑓
𝑛𝑛𝑠𝑠

𝜕𝜕𝜕𝜕𝑛𝑛𝑠𝑠
|𝐾𝐾� ≥ 𝐸𝐸 �𝑈𝑈′(𝐶𝐶)𝑝𝑝𝑠𝑠 𝜕𝜕𝑓𝑓

𝑠𝑠

𝜕𝜕𝜕𝜕𝑠𝑠
�  (7) 

By solving the first-order condition (equation 7) for the optimal allocation (𝐿𝐿𝑖𝑖∗) as a function of 
human capital (𝐻𝐻) and other variables influencing production (𝑍𝑍 = [𝑍𝑍𝑠𝑠 ,𝑍𝑍𝑛𝑛𝑠𝑠]), and then substituting the 
resulting expressions for 𝐿𝐿𝑖𝑖∗ into equations 3 and 4, net income to the household from staple-cropping and 
non-staple-cropping activity k, in reduced form, is given by 

 𝑦𝑦𝑠𝑠 = 𝛾𝛾0𝑠𝑠 + 𝛾𝛾1𝑠𝑠𝐻𝐻 + 𝛾𝛾2𝑠𝑠𝑋𝑋 + 𝜀𝜀𝑠𝑠 (8a) 

  𝑦𝑦𝑘𝑘 = 𝛾𝛾0𝑘𝑘 + 𝛾𝛾1𝑘𝑘𝐻𝐻 + 𝛾𝛾2𝑘𝑘𝑋𝑋 + 𝜀𝜀𝑘𝑘  𝑘𝑘 = 𝑐𝑐𝑐𝑐, 𝑙𝑙𝑙𝑙,𝑤𝑤, 𝑒𝑒𝑒𝑒,𝑛𝑛𝑛𝑛. (8b) 

In equation system 8, 𝑋𝑋 denotes other variables shaping income associated with staple cropping 
and other activities (including prices). 𝛾𝛾1𝑠𝑠 denotes the effect of a marginal increase in human capital 
variables on net income from staple cropping and 𝛾𝛾1𝑘𝑘 denotes the effect of a marginal increase in these 
variables when the household participates in activity 𝑘𝑘. The parameters in equation 8 reflect potentially 
complex influences of explanatory variables on production, liquidity constraints, and risk. The objective 
of this study is not to isolate these effects but rather to test for the influence of human capital variables on 
activity incomes. 

The observation of activity incomes is conditional on participation. To correct for censorship and 
investigate the determinants of participation, the equations in equation system 8 were estimated jointly 
controlling for activity choice, utilizing Lee’s (1978) generalization of Amemiya’s (1974) two-stage 
estimator. This procedure consists of first estimating a probit regression for participation in each 
nonstaple activity with the complete set of explanatory variables in equation 8. The probit indicator 
function thus estimated is of the following form: 

 𝐼𝐼𝑘𝑘 = 𝛾𝛾0𝑘𝑘 − 𝛾𝛾0𝑘𝑘
′ + �𝛾𝛾1𝑘𝑘 − 𝛾𝛾1𝑘𝑘

′�𝐻𝐻 + �𝛾𝛾2𝑘𝑘 − 𝛾𝛾2𝑘𝑘
′�𝑋𝑋 (9) 

In equation 9 the superscript 𝑘𝑘′ refers to the alternative of not participating in activity 𝑘𝑘.  The 
estimated coefficients from the probit regressions for each non-staple-cropping activity choice are then 
used to calculate the inverse Mills ratios: 

 𝐼𝐼𝐼𝐼𝐼𝐼𝑘𝑘 = −𝜙𝜙(𝐼𝐼𝑘𝑘)/𝜃𝜃(𝐼𝐼𝑘𝑘) (10) 

where ϕ denotes the standard normal density function and 𝜃𝜃  the cumulative normal distribution function. 
In the second stage, the inverse Mills ratios are included as explanatory variables in their respective 
activity-income regressions. One advantage of this two-step approach is that one obtains estimates of the 
effect of each explanatory variable on the probability of participating in each income activity as well as 
the effect on activity incomes given participation. The censorship-corrected activity-income equations 
were estimated jointly for all households using iterated least squares to exploit the information contained 
in the cross-equation error correlations. To improve efficiency, I used iterative least squares. 

Explanatory variables in the model include the age, sex, and literacy of the household head and, 
following the Mincerian approach (Mincer 1974), the level of schooling of the most educated adult in the 
household and average experience of adults (average age minus formal education minus five). To capture 
additional dimensions of human capital, I include a binary variable that takes the value of one if any adult 
in the household had attended Koranic school as a child and average empowerment as measured by the 
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Women’s Empowerment in Agriculture Index (WEAI). Fixed assets are household size, land and 
livestock holdings, number of plots, and value of equipment. Location dummy variables are included to 
control for fixed effects and price differences across space. Distance from the homestead to a paved road 
is included to capture geographic isolation or proxy for transaction costs. I include six income activities in 
the econometric analysis: staples, cash crops, livestock keeping, agricultural wage labor, migration, and 
nonagricultural production. Consistent with agricultural household theory (for example, Singh, Squire, 
and Strauss 1986), net income from each production activity includes implicit income from subsistence 
output, valued at prevailing local prices. 
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4.  DATA 

Data to estimate the model were collected by the author during April and May 2015 for 500 randomly 
sampled households (and 769 adult individuals in these households) in 35 villages situated in three 
communes (Doguéraoua, Malbaza, and Tsernaoua) in the Maggia valley of the Birni N’Konni department 
in the Tahoua region.2 Birni N’Konni is situated in the southern part of Niger and belongs to the Sahelo-
Sudanese environment, which allows for rainfed agriculture. Household-level data were collected using a 
standard agricultural household survey, while individual-level data were collected using WEAI. The 
WEAI survey tool collects data on five domains that make up empowerment: (1) decisions about 
agricultural production, (2) access to and decision-making power about productive resources, (3) control 
of use of income, (4) leadership in the community, and (5) time allocation. Two indicators are used in the 
production domain. The first, input in productive decisions, is constructed from answers regarding 
participation in decision making. The second is a measure of autonomy that reflects a person’s ability to 
act on what he or she values. This indicator probes the person’s own understanding of the situation and 
how he or she balances different motivations—to avoid punishment or social disapproval and to act on his 
or her own. Three indicators constitute the resources domain: ownership of land and assets; decisions 
regarding the purchase, sale, or transfer of land and assets; and access to and decisions about credit.3 The 
single indicator for the income dimension measures the degree of input into decisions about the use of 
income generated from agricultural and nonagricultural activities as well as the extent to which the 
individual feels he or she can make his or her own personal decisions regarding wage or salary 
employment and major and minor household expenditures. The leadership domain comprises two 
indicators: whether the person belongs to an economic or social group and whether the person feels 
comfortable speaking out in public. The final domain consists of two indicators measuring the allocation 
of time to productive and domestic tasks and satisfaction with the time available for leisure activities 
(Alkire et al. 2013). 

Summary statistics of the data appear in Table 4.1. Households in the sample count 5.8 members 
on average, which is slightly less than the national average in rural areas of 6.6 as recorded in l’Enquete 
Nationale sur les Conditions de Vie: des Ménages et l’Agriculture au Niger in 2011. This slightly smaller 
household size recorded in these data may be due to my perhaps more stringent definition of household 
members as those who fell under the care of the household head in terms of nutrition for more than three 
months during the past year. Table 4.1 shows that 25 percent of households are headed by a female. In 
about 65 percent of these female-headed households, the husband had deceased. The remainder are 
households in which the female head does state to be married but has indicated that in her husband’s 
absence, she has taken on the role of head of household. Polygamy is not so common, with about a fifth 
of household heads in polygamous marriages. Households are almost all of the Muslim faith and of Hausa 
ethnicity although there are also a few villages that contain more Touaregs. 
  

                                                      
2 Twelve households were excluded from the analysis due to missing data. 
3 Given the limited number of individuals who had applied for credit, this indicator is not used.  
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Table 4.1 Summary statistics 

Variable  Mean 
Standard 
deviation Minimum Maximum 

Asset     
Landholdings (hectares) 5.23 5.21 0.50 40.00 
Plots (number) 2.30 1.22 1.00 7.00 
Lagged value of herd (FCFA) 544,513 640,465 0 3,492,456 
Lagged value of productive equipment (FCFA) 39,968 55,972 0 461,645 
Household size (number of members) 5.76 2.81 1.00 19.00 
Distance to road from homestead (kilometers) 6.23 8.64 0.00 60.00 
Human capital endowment     
Sex of the household head (1 = male) 0.75 0.43 0.00 1.00 
Age of the household head (years) 52.98 9.98 21.00 85.00 
Literacy of the household head (1 = yes) 0.33 0.47 0.00 1.00 
Experience of adults (years) 26.58 10.92 1.00 70.50 
Schooling of most educated adult (years)  2.88 3.60 0.00 13.00 
Koranic schooling of adult (1 = yes) 0.34 0.47 0.00 1.00 
Empowerment 0.70 0.15 0.10 1.00 

Source:  Author’s survey. 
Note: FCFA 225 = US$1 (purchasing power parity for 2015) (World Bank 2016). 

All households in the sample engage in staple cropping. In particular, households cultivate millet, 
which is often intercropped with sorghum or cowpeas. Households cultivate a little more than 5 hectares 
of land on average, subdivided into a couple of plots. Plots are generally held under a patrilineal system of 
customary land tenure and managed by either the extended family or an individual. Although constrained 
by a loose interpretation of Islamic purdah, women assist with planting and harvesting of crops and may 
be provided with portions of their husbands’ fields for cultivation of their own crops, usually ancillary 
cultivars like hibiscus and other sauce ingredients (Batterbury 2001). Dry-season vegetable gardening—
onions and to a lesser extent tomatoes—is practiced only in places where wells, marshes, and valleys give 
access to shallow groundwater. Social access to gardening varies according to site. Men are often garden 
managers in general in Hausa areas, but married and respectable women with family manpower can 
sometimes borrow fields after the millet harvest (Saqalli 2008). 

Raising livestock has been a vital component of the farming systems of the Nigerien Sahel for 
centuries, and most households in the sample held some livestock. About a third of households owned 
cattle, while two-thirds had some ruminants—goats and, to a lesser extent, sheep. Livestock contribute to 
household livelihoods through a variety of direct and indirect pathways. Livestock provide financial 
security and are easily liquidated when cash is required urgently. The ownership distribution of such 
animals is more democratic than in the past; that is, the proportion of women and young men owning 
goats, sheep, or both has increased (Shiawoya 2006). However, the purchase of cattle is still unofficially 
restricted to men and sometimes shared between brothers or other kin. 

A small market for male wage labor is available, mostly in the cultivation season, at a modest 
scale since households are accustomed to deploying family labor on their farms. In the sample, about 13 
percent of households earned some income through working as paid laborers on the fields of others, 
mainly doing essential weeding work and harvesting. Some working groups or parties are operational 
during the farming season to earn money or food. 
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Households in the sample are involved in nonfarm activities, which are usually in low-return 
niches such as petty commerce trading off medicine, paraffin, matches or kola nuts, charcoal, food and 
drink preparation, and ox-cart-based transport. Some have specialist knowledge, which also is traded for 
cash such as maraboutage, Islamic prophesy and healing. Rural nonfarm activities may or may not be 
countercyclical with agriculture, both within and between years; particularly if not highly correlated with 
agriculture, they can serve as a consumption-smoothing or risk insurance mechanism. For women, 
restrictions on trading and market visits have long existed. For example, only milk, butter, and sauce 
ingredients were sold by women—usually by those past reproductive age—but this is no longer strictly 
enforced (Batterbury 2001). 

Most men in the Nigerien Sahel migrate during each dry season, from October to May, to try to 
find work in the main employment and business centers of the countries bordering the Gulf of Guinea 
(Reardon 1994; Timera 2001; Mounkaïla 2003). They usually find work as small traders or chaïmen (tea 
sellers) or engage in other small-scale commercial activities. This form of migration is a long-standing 
tradition and has been rapidly growing. It has been estimated that more than 1 million men migrate every 
year (Mounkaïla 2003); that is, approximately 30–80 percent of men of working age migrate depending 
on the area in Niger (Reardon 1994). In the sample, migration is somewhat less prominent with one-fifth 
of households having experienced the absence of at least one household member of 3 months or more 
during the 12 months preceding the survey. Because of the local social pressure at the village level, 
women are said to be unable to leave the village for seasonal migration (Timera 2001). Migrants tend to 
be rather young: between 20 and 40 years old. In the Hausa zone under study here, the migratory 
movement is almost entirely directed toward the similarly Hausa-populated neighboring country of 
Nigeria (Rain 1999). 

Table 4.2 gives an overview of activity participation and income shares for household per capita 
landholding quintiles. 

Table 4.2 Activity participation per capita landholding quintile and income shares 

Quintile 
Income per 

capita (FCFA) 
Staple 

cropping 
Cash 

cropping Livestock Wage Nonfarm Remittances 
Lowest 
 (n = 112) 

116,854  0.66 
(1.00) 

0.05 
(0.11) 

0.08 
(0.11)  

0.03 
(0.12)  

0.12 
(0.42)  

0.09 
(0.30) 

Second 
 (n = 82) 

177,960  0.75 
(1.00) 

0.04 
 (0.10) 

0.07 
(0.11)  

0.02 
(0.15)  

0.06 
(0.26)  

0.08 
(0.35) 

Third 
(n = 102) 

204,920  0.76 
(1.00) 

0.05 
(0.15) 

0.07 
(0.16)  

0.01 
(0.15)  

0.05 
(0.28) 

0.06 
(0.45) 

Fourth  
(n = 97) 

306,573  0.79 
(1.00) 

0.08 
(0.23)  

0.06 
(0.25)  

0.01 
(0.15)  

0.03 
(0.25)  

0.05 
(0.36) 

Highest  
(n = 95) 

612,072 
 

0.85 
(1.00) 

0.04 
(0.18) 

0.06 
(0.23) 

0.01 
(0.11)  

0.02 
(0.20)  

0.05 
(0.46) 

Source:  Author’s survey. 
Note:  FCFA 225 = US$1 (purchasing power parity for 2015) (World Bank 2016). Figures in parentheses are percentages of 
households in a landholding quintile that participated in the respective activities. 

From Table 4.2, we see that all households in the sample are diversified to some extent. There 
does seem to be an on-farm only strategy, which becomes increasingly dominant as we move to higher 
per capita landholding quintiles. Households in the highest per capita landholding quintile, for example, 
earn almost their entire income from agriculture (staple and cash cropping and livestock). These 
households are more involved in cash cropping and livestock keeping compared to households in the 
other quintiles. The livelihoods of these on-farm only households emanate almost entirely from the land 
they cultivate and the animals they raise. Such a strategy clearly requires reasonable access to land for 
cultivation and grazing. Markets for both rental and sale of land are thin in the surveyed area. As a 
consequence, while households may be able to rent in or buy some land, land allocations are typically 
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subject to binding constraints based on their exogenous land endowments. If a household has sufficient 
land to absorb its entire working age labor force, such an on-farm only strategy may hold appeal if the 
household is in a high potential agroecology with satisfactory market access (Barrett et al. 2005). 

Households in lower landholding quintiles combine all three basic elements of a diversification 
strategy—on-farm agricultural production, unskilled agricultural wage employment and earnings from 
nonfarm activities, and participation in migration—and this can be considered a mixed strategy (Barrett et 
al. 2005) or the productive bricolage referred to earlier. Although generally low, the resources generated 
through these often informal activities are thought to provide a last resort to ensure food security and 
complement an inadequate resource base, serving as an indispensable coping mechanism to reduce the 
severity of deprivation and preclude more irreversible processes of destitution (Davis et al. 2010). Poorer 
households are more likely to select this strategy than are wealthier households, as reflected in the 
declining share income derived from nonfarm activities across per capita landholding quintiles. It needs to 
be noted that participation in migration remains consistently high for households in all quintiles. 

Summary statistics of human capital variables are given in the bottom half of Table 4.1. Formal 
education levels are generally low, with the most educated adult in a household having received a little 
less than 3 years of formal education on average. The average working experience of adults is more than 
26 years. About a third of household heads are literate in French or another language, Arabic or Hausa. 
About a third of adults attended Koranic school as children. As in many other Muslim countries, public 
schools offer no or little religious education, so children are sent to informal Koranic schools in which the 
master (marabout) teaches his method (tariqah which means “way” or “path”) to his disciple (talibe). The 
ultimate aim of these schools is to prepare students to become good Muslims (André and Demonsant 
2009). 

Figure 4.1 shows the weighted contributions of the various domains to inadequacy in 
empowerment. In general, women are much less adequate in empowerment compared to men particularly 
due to lower access to resources. Leadership captured by two indicators—group membership and ease of 
speaking in public—is the most important contributor to inadequacy in empowerment for both men and 
women. To calculate empowerment, I take one minus the sum of the weighted inadequacy scores.4 
Average empowerment of the primary male and female member of a household as measured through 
WEAI is 0.70. Interestingly, women heading a household are more empowered compared to male 
household heads whereas women in male headed households are much less empowered. This is so 
because when the male is deceased or absent, women have been granted access to some productive 
resources and have more decision rights.  

                                                      
4 Scores for the indicators are weighted in such a way that each domain contributes one-fifth to the inadequacy in 

empowerment index. The official WEAI also includes the degree of disempowerment for inadequate individuals and a gender 
parity index, which can be calculated only for dual households (Alkire et al. 2013).  
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Figure 4.1 Contributors to inadequacy in empowerment 

 
Source:  Authors. 
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5.  MODEL ESTIMATION 

Empowerment is likely to be endogenous to the process of resource allocation and income generation due 
to simultaneous effects (Malapit et al. 2015; Wouterse 2016). Though it may be intuitively appealing to 
believe that more empowered individuals are more productive, the direction of causality between 
empowerment and productivity is difficult to establish. Increased empowerment could lead to increased 
productivity, but it is equally possible that increased productivity leading to higher incomes improves an 
individual’s status of empowerment if it results, for example, in an increase in the consumption of leisure 
and thus more adequacy in the time domain. The incidence of Koranic schooling and formal schooling of 
the most educated adult and thus experience and literacy of the household head could all be endogenous 
with agricultural output due to simultaneous effects. However, this source of bias is likely to be much 
smaller as educational attainment of an adult (or even the household head) most likely took place 
sometime in the past. 

To obtain consistent estimates in the presence of endogeneity, one may use instrumental variable 
methods in which the instruments are sufficiently correlated with the endogenous variables but strictly not 
correlated with agricultural output. To statistically control for potential endogeneity bias when estimating 
the relationship between empowerment, activity choice, and activity incomes, I postulate that 
empowerment can be explained by household composition variables—the ratio of women to adults in the 
household, the age difference between the adult male(s) and female(s), the presence of the mother of the 
household head, the share of women who are older than 60, and the head’s living without his or her 
spouse—and the time (in minutes) it takes to reach the nearest potable water source from the homestead. 
Household composition variables are likely to affect decision making in agricultural production, access to 
resources, and control of the use of income, while the presence of the mother of the household head and 
time for water collection are likely to affect time poverty. I also included two binary variables that capture 
the institutional infrastructure in terms of social protection programs: (1) water, sanitation, and hygiene 
and (2) school funding. These programs are expected to positively affect empowerment, for example, 
through their influence on time poverty or autonomy. It needs to be noted that the placement of social 
protection programs may be nonrandom and that the direction of the bias cannot be established a priori 
(Rosenzweig and Wolpin 1985). For example, a village with a more empowered population could attract 
social protection programs, or programs could be targeted to villages where incomes are lower. If it is the 
former, the actual effect of the existence of the programs will be underestimated, while in the latter case, 
the actual effect will be overestimated. Instrument descriptives are given in Table A.1 in Appendix A. 
When using predicted variables as regressors in second-stage parametric regressions, the reported 
standard errors are not valid because they do not take into consideration that the endogenous regressors 
have been estimated in the first stage (Wooldridge 2003; Baltagi 2002). I apply the method suggested by 
Murphy and Topel (2002) to calculate asymptotically correct standard errors (Baum 2006). 
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6.  RESULTS 

Table 6.1 reports the estimated effects of the various human capital measures on overall income. Among 
the various human capital variables included in the regressions, only returns to empowerment are positive 
and significant in the Mincerian equation, the ordinary least squares regression, and the instrumental 
variable specification. In fact, the estimated returns from an increase in empowerment by 10.0 percent are 
FCFA 47,621 or US$2125 using the purchasing power parity of $1 = FCFA 225 (World Bank 2016). 
Returns to empowerment are 4.6 percent in the Mincerian equation or $183 for a similar increase. 

Table 6.1 Ordinary least squares (OLS) and instrumental variable (IV) regression results for total 
income 

 OLS OLS IV 
Variable  Ln income  Income FCFA/10,000 Income FCFA/10,000 
Landholdings (hectares)  0.04 (0.01)** 4.81 (0.97)** 4.88 (0.95)** 
Plots (number)  0.20 (0.03)** 21.22 (3.28)** 21.26 (3.25)** 
Lagged value of herd (FCFA × 10,000)  0.00 (0.00)** 0.36 (0.06)** 0.36 (0.06)** 
Lagged value of equipment (FCFA × 10,000)   0.02 (0.01)** 1.52 (0.72)** 1.50 (0.72)** 
Household size (number of members) 0.01 (0.01) –0.25 (1.58) –0.21 (1.55) 
Distance to road from homestead (kilometers)  0.00 (0.00) 0.45 (0.44) 0.42 (0.45) 
Sex of the household head (1 = male)   0.22 (0.09)**   17.41 (8.32)** 19.17 (9.15)** 
Age of the household head (years) 0.00 (0.00) 0.60 (0.40) 0.60 (0.39) 
Literacy of household head (1 = literate) 0.09 (0.08)  6.77 (8.92) 7.15 (8.77) 
Experience of adults (years)  0.01 (0.01) 0.05 (0.32) 0.02 (0.32) 
Schooling of most educated adult (years)  0.00 (0.01) 0.42 (1.08)  0.34 (1.06) 

Koranic schooling of adult (1 = yes) –0.10 (0.08) –8.09 (8.30) –7.63 (8.12) 
Empowermenta  0.46 (0.24)*    68.03 (24.92)** 95.93 (59.59)* 
R-squared .41 .45 .42 
Number of observations 488 488 488 

Source:  Author’s survey. 
Note:  Robust standard errors are in parenthesis. Community fixed effects are not reported. FCFA 225 = US$1 (purchasing 
power parity for 2015) (World Bank 2016). aPredicted values from first-stage regression in instrumental variable specification. 
*Significant at 10 percent. **Significant at 5 percent. 

First-stage regression results for empowerment are given in Table A.2 in Appendix A. The 
various instruments are significant and have the expected sign. At the bottom of the table are reported the 
results of two tests for relevance and validity. If I apply the rule of thumb that for a single endogenous 
regressor a Kleibergen-Paap rk Wald F statistic less than 10 is cause for concern (Staiger and Stock 
1997), I can confirm that the instrument set is appropriate. Using Stock-Yogo weak identification test 
critical values, I am able to reject weak identification more or less at 15 percent maximal instrumental 
variable relative bias. The p value associated with the Hansen J-statistic is .70, indicating that I cannot 
reject the hypothesis that the instruments are orthogonal to the error in the second-stage equation. 

When I treat empowerment as endogenous, returns are somewhat higher at FCFA 67,220 or about 
$299. All production variables are positive and significant except for a household’s endowment of labor 
captured by household size. It is also important to note that a household headed by a man has significantly 
higher overall income in all three specifications. In the instrumental variable specification, female-headed 
households earn about $850 less compared to their male-headed counterparts. 

                                                      
5 All dollars are US dollars. 
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The results of the probit regressions for activity participation are given in Table 6.2. The table 
presents the estimated percentage point change in participation probabilities associated with a one-unit 
change in the corresponding explanatory variable. 

Table 6.2 Probit regression results for activity participation 

Variable  
Cash 

cropping Livestock 
Agricultural 
wage work 

Nonfarm 
activities Migration 

Landholdings (hectares) –0.02 
(0.02) 

0.02  
(0.01)* 

–0.02 
(0.02) 

–0.02 
 (0.01) 

–0.02 
(0.01) 

Plots (number) 0.36 
 (0.07)** 

0.05 
(0.07) 

0.17 
  (0.07)** 

–0.01 
 (0.06) 

0.12 
(0.06)** 

Lagged value of herd (FCFA × 10,000) 0.00 
 (0.00) 

0.01 
(0.00)** 

–0.00 
 (0.00) 

–0.00 
 (0.00) 

0.00 
(0.00)* 

Lagged value of equipment (FCFA × 10,000) 0.05    
(0.01)** 

–0.03 
(0.02)* 

0.02 
(0.01)* 

0.03 
 (0.01)** 

0.01 
(0.01) 

Household size (number of members) –0.03 
 (0.03) 

0.01 
 (0.03) 

0.04 
(0.03) 

0.10  
(0.02)** 

–0.07 
 (0.03)** 

Distance to road from homestead (kilometers) 0.02 
(0.01) 

0.00   
(0.01) 

0.03 
 (0.01)** 

–0.01  
(0.01) 

0.01 
 (0.01)* 

Sex of the household head (1 = male) –0.36 
 (0.21)* 

0.14 
 (0.23) 

–0.20 
 (0.23) 

–0.40 
 (0.19)** 

–0.09 
(0.17) 

Age of the household head (years) 0.00 
 (0.01) 

0.00 
 (0.01) 

–0.02 
 (0.01)* 

–0.01 
 (0.01) 

0.03 
(0.01)** 

Literacy of household head (1 = yes) –0.01 
 (0.22) 

–0.29 
 (0.21) 

0.05 
 (0.18) 

–0.06   
(0.17) 

–0.13 
(0.16) 

Experience of adults (years) –0.00 
(0.01) 

0.01 
 (0.01) 

–0.00 
  (0.01) 

0.01 
 (0.01)* 

0.01 
(0.01) 

Schooling of most educated adult (years) –0.04 
(0.03) 

0.04 
 (0.03) 

–0.04 
 (0.03) 

0.02 
 (0.02) 

0.02 
(0.02) 

Koranic schooling of adult  –0.54 
 (0.22)** 

–0.01 
 (0.19) 

0.01 
 (0.17) 

0.22 
 (0.17) 

0.38 
(0.16)** 

Empowermenta –3.11 
(1.61)* 

–0.96 
(1.51) 

–3.62 
 (1.86)* 

–4.32 
 (1.33)** 

2.71 
(1.24)** 

R-squared 
 

.18 .17 .11 .11 .10 

Number of observations 488     
Source:  Author’s survey. 
Note: Asymptotically correct, robust standard errors are in parentheses. Community fixed effects are not reported. a Predicted 
values from first-stage regression in instrumental variable specification. *Significant at 10 percent. **Significant at 5 percent. 

In terms of human capital variables, Table 6.2 shows that more empowered households are more 
likely to engage in migration. A breakdown by empowerment indicators (not shown) suggests that this is 
due mainly to autonomy or the ability of an individual to act on what he or she values rather than for fear 
of disapproval. Koranic school education also explains engagement in migration. The individual 
relationship between talibe and marabout, which is developed during Koranic school education, has 
always been the basis of a wider, often international, network of solidarity. It is thus likely that 
households containing members who attended Koranic school as children have access to a network 
through contact with a marabout, facilitating migration (Wouterse and Van den Berg 2011). Engagement 
in migration is also more likely in households in which the household head is older. The age of the 
household head could proxy for networks that are important, making this circular form of migration a 
success. 

Engagement in cash cropping is more likely for households that are less empowered. This should 
not be surprising as gardening is often engaged in by women who when residing in dual households are 
significantly less empowered (Figure 4.1). The finding that cash cropping is more likely in female-headed 
households further underlines this interpretation. Cash cropping is less likely in households in which 
adults attended Koranic school as children. It is possible that the rather traditional education that children 
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receive in these establishments does not contribute to innovation in agriculture, for example, through 
engagement in horticulture. This result, combined with the positive role of Koranic school education in 
migration, could point to the competitive nature of these two activities, which both are rather labor 
intensive and tend to be countercyclical (Hopkins, Levin, and Haddad 1994; Saqalli et al. 2010). Less 
empowered households are also more likely to engage in agricultural wage labor. A breakdown by 
indicators (not shown) suggests that these households score particularly poorly in autonomy and rights to 
productive assets. When the household head is younger, engagement in agricultural wage labor is more 
likely. Given the limited formal education received by the household head (less than a year on average), 
age can be interpreted as farming experience, and it should not be surprising that less experienced 
household heads may be forced to resort to wage labor to complement income from own-farm agriculture. 
Average experience is associated with increased probability of engagement in nonfarm activities. Yang 
and An (2002) provide some evidence for China that experience affects sectoral input allocation. Table 
6.2 also shows that when the household head is female, participation in nonfarm activities is significantly 
less likely. The latter result may be due to the restrictions on trading and market visits traditionally 
imposed on women. To reiterate, human capital variables, though not formal education and literacy, 
influence a household’s choices of activities. Empowerment is the most prominent measure of human 
capital in its effect on the household activity portfolio. Econometric studies of the economic returns to 
empowerment, which focus on single activities, could thus fail to capture key impacts of human capital on 
production, incomes, and resource allocation in rural economies. 

In terms of physical assets, the positive relationship between the number of plots and engagement 
in agricultural wage work may capture farm fragmentation. The number of plots also explains 
participation in cash cropping, which is often done on smaller waterside plots. Landholdings determine 
engagement in livestock rearing probably due to increased opportunities for grazing. There seems to be 
some entry cost related to engagement in migration, which is accessible to households with more cattle. 
Household physical capital plays an important role in migration as households tend to sell off liquid 
assets to finance migration (Wouterse and van den Berg 2011. Households with more valuable equipment 
are more likely to engage in nonfarm activities. Some of these activities may rely on household assets 
such as transport or trade. Engagement in nonfarm activities also is more likely in households that are 
larger. This is most likely due to increased availability of labor. Finally, distance to the nearest paved road 
from the homestead explains engagement in migration and agricultural wage work. Clearly, the farther the 
nearest road, the more necessary it could be to migrate in the lean season in search of income-earning 
opportunities. Fafchamps and Gubert (2007) have demonstrated that geographic proximity is a strong 
correlate of risk-sharing networks and that more isolated households may need to resort to wage work to 
spread risk. 

Table 6.3 reports the results of the selectivity-corrected estimation of the system of activity 
income equations. Entries are the estimated absolute effects of one-unit changes in the corresponding 
explanatory variables on activity incomes. The returns from human capital and other variables were 
computed after controlling for activity participation. That is, they represent effects of explanatory 
variables on activity net incomes given participation. Controlling for activity choice, returns to average 
empowerment are large and significant in staple and cash cropping (see also Wouterse 2016). An increase 
in average empowerment by 10 percent increases annual staple cropping income by FCFA 108,822 or 
$484 and annual cash cropping income by $299. A breakdown of empowerment by its indicators reveals 
that for returns to staple cropping, ownership of assets and leadership—ease of speaking in public or 
confidence—is important. There is existing evidence on the relationship between tenure security and 
agricultural efficiency (for example, Banerjee, Gertler, and Ghatak 2002). For income from cash 
cropping, the leadership domain—both ease of speaking in public and group membership—is the most 
important. Producer group membership could improve access to information, leading to more timely 
application of inputs, or could enable bulking of produce and sales at a better price (Bernard, Taffesse, 
and Gabre‐Madhin 2008). In comparison, an additional year of experience of the household head 
increases income from staple cropping by FCFA 7,400 or $33, while a one-year increase in formal 
education received by the most educated household member would increase income from nonfarm 
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activities by about $16.6 Yang (1997) finds for rural households in China that schooling does not 
contribute to physical efficiency in farming but raises off-farm wages. It needs to be noted that the 
household head’s being male implies significantly higher activity incomes for staple and cash cropping 
and migration. 

Table 6.3 Selectivity-corrected activity income estimates (FCFA/10,000) 

Variable  
Staple 

cropping 
Cash 

cropping Livestock 
Agricultural 
wage work Nonfarm  Remittances 

Landholdings (hectares) 4.95 
 (0.68)** 

0.45 
(0.59) 

    

Plots (number) 18.87 
(2.93)** 

–7.50 
(6.99) 

    

Lagged value of herd (FCFA × 
10,000) 

  0.12  
(0.02)** 

   

Lagged value of equipment 
(FCFA × 10,000) 

0.52 
  (0.59) 

0.29   
(0.93) 

 0.09 
 (0.04)** 

  

Household size (number of 
members) 

–1.34 
 (1.25) 

1.22 
(0.96) 

0.84 
(0.25)** 

–0.14 
(0.08)* 

0.04 
(0.41) 

0.40 
(0.22)* 

Distance to road from homestead 
(kilometers) 

–0.21 
(0.37) 

–0.22 
(0.41) 

0.00 
(0.07) 

0.04 
(0.03) 

–0.11 
(0.07) 

–0.06  
(0.06) 

Sex of the household head (1 = 
male) 

20.65 
 (8.66)** 

16.21  
(6.95)** 

–1.01 
(1.72) 

–0.27 
(0.57) 

2.90  
(2.00) 

2.38 
 (1.20)** 

Age of the household head 
(years) 

0.74 
 (0.33)** 

–0.18 
(0.23) 

–0.07 
(0.07) 

–0.00 
(0.03) 

0.03 
(0.07) 

–0.17 
(0.07)** 

Literacy of household head (1 = 
yes) 

6.31 
(8.21) 

0.69 
(5.10) 

1.24 
(1.88) 

–0.47 
(0.49) 

1.51 
(1.53) 

0.75 
(1.20) 

Experience of adults (years) –0.02 
(0.31) 

–0.16 
(0.19) 

–0.01 
(0.07) 

0.01 
(0.02) 

–0.04 
(0.06) 

–0.03 
(0.05) 

Schooling of most educated adult 
(years) 

0.15 
(1.05) 

1.08 
(0.83) 

–0.36 
(0.24) 

0.09 
(0.07) 

0.35 
(0.20)* 

0.07 
(0.17) 

Koranic schooling of adult (1 = 
yes) 

–2.50 
(8.02) 

11.52 
(10.62) 

–0.64 
(1.56) 

0.14 
(0.49) 

0.73 
(1.69) 

–0.55  
(1.48) 

Empowermenta 155.46 
(61.61)** 

96.11 
(58.78)* 

2.99 
(12.90) 

–7.36 
(5.37) 

7.50 
(17.96) 

2.34 
(11.33) 

Inverse Mills ratio  38.70 
(22.04)* 

4.60 
(4.09) 

2.34 
(1.23)* 

8.43 
(4.74)* 

13.44   
(3.29)** 

R-squared .37 .11 .29 .10 .12 .11 
Number of observations 488      

Source:  Author’s survey. 
Note:  Asymptotically correct, robust standard errors are in parentheses. Community fixed effects are not reported. a Predicted 
values from first-stage regression in instrumental variable specification. *Significant at 10 percent. **Significant at 5 percent. 

In terms of physical assets, landholdings and the number of plots positively affect net income 
from staple cropping, the value of equipment (mainly comprising handheld nonmechanized tools such as 
the hoe) is important for income from agricultural wage work, and household size or labor availability 
affects net income from livestock keeping and remittances. It seems intuitively plausible that migrants 
would remit more funds the larger the household. The inverse Mills ratio is significant in all activities, 
indicating the importance of household self-selection into activities in shaping activity incomes. Clearly, 
from these results, empowerment generates the strongest returns to income. 

                                                      
6 Inserting also the square of the age of the household head reveals that this relationship is linear rather than concave. 
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7.  CONCLUSION 

Livelihoods of rural households in Niger are highly diversified. In this study, I have used new household- 
and individual-level data from the Tahoua region of Niger and regression analysis to quantify the effects 
of a range of human capital endowments including empowerment measured using WEAI on the activity 
portfolio and activity incomes of rural households. I roughly distinguish two diversification strategies, an 
on-farm only strategy, which is characterized by entry into high-productivity/high-return agricultural 
niches, and a mixed strategy or productive bricolage, which combines staple cropping with nonfarm 
activities and migration and tends to be a last resort strategy for households in lower landholding 
quintiles. 

My findings reveal that empowerment plays an important role in enabling households to generate 
livelihoods through a mixed diversification strategy, in particular through enabling engagement in 
migration. Controlling for activity choice, three empowerment indicators in particular—confidence, group 
membership, and tenure security—strongly and positively affect income from staple and cash cropping, 
which together make up about 80 percent of household income on average. In fact, empowerment is the 
only human capital variable that strongly and positively affects total household income. This finding 
opens up interesting avenues for policy interventions aiming to increase incomes of the rural poor. 
Several options exist to augment the noncognitive ability of household members, for example, land 
titling, leadership training, and support for the local institutional infrastructure comprising producer 
groups.   
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APPENDIX:  SUPPLEMENTARY TABLES  

Table A.1 Instrument descriptives 

Variable  Mean 
Standard 
deviation Minimum Maximum 

Mother of head is in household 0.13 0.34 0 1 
Head is living without spouse 0.20 0.40 0 1 
Time to nearest potable water source (minutes) 47.40 53.38 0 400 
Ratio of women to adults 0.58 0.24 0 1 
Age difference between adult male(s) and female(s) (years) 47.40 13.64 –48 35 
Share of females age 60 and older 0.04 0.14 0 1 
Water, sanitation, and hygiene program in community (1 = 
yes) 

0.12 0.32 0 1 

School funding program in community (1 = yes) 0.39 0.49 0 1 

Source:  Author’s survey. 

Table A.2 First-stage regression results for empowerment 
Variable  Empowerment 
Landholdings (hectares) 0.000 (0.002) 

Plots (number) –0.001 (0.006) 

Lagged value of herd (FCFA × 10,000) 0.000 (0.000) 

Lagged value of equipment (FCFA × 10,000) 0.001 (0.001) 

Household size (number of members) 0.000 (0.003) 

Distance to road from homestead (kilometers)  0.000 (0.001) 

Sex of the household head (1 = male)  –0.111 (0.036)** 

Age of the household head (years) 0.001 (0.001) 

Literacy of household head (1 = yes) –0.009 (0.017) 

Experience of adults (years) 0.001 (0.001) 

Schooling of most educated adult (years)  0.002 (0.002) 

Koranic schooling of adult (1 = yes) –0.013 (0.016) 

Excluded instruments  

Mother of head is in household 0.054 (0.023)** 

Head is living without spouse 0.084 (0.023)** 

Time to nearest potable water source (minutes) –0.001 (0.000)** 

Ratio of women to adults –0.158 (0.048)** 

Age difference between adult male(s) and female(s) (years) 0.002 (0.001)** 

Share of females age 60 and older –0.129 (0.056)** 

Water, sanitation, and hygiene program in community 0.045 (0.023)* 

School funding program in community 0.030 (0.015)** 
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Table A.2 Continued 
R-squared .18 

Adjusted R-squared .11 

Kleibergen-Paap Wald rk F statistic 10.03 

Stock-Yogo critical values  

10% maximal IV relative bias 20.25 

15% maximal IV relative bias 11.39 

20% maximal IV relative bias 6.69 

Hansen J-statistic (p value) 4.71 (.70) 

Durbin (score) 𝜒𝜒2(1) (p value) 0.24 (.63) 

Number of observations 488 

Source:  Author’s survey. 
Note:  IV = instrumental variable. *Significant at 10 percent. **Significant at 5 percent. 
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