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1 Introduction

Economists have paid attention to the importance of literacy for economic development. While

it is widely recognized that increasing the literacy rate in developing countries is an important

end in itself, economists have investigated the impacts of literacy on various economic activ-

ities such as farm production (summarized in Lockheed et al., 1980), adoption of agricultural

innovations (Feder et al., 1985), and children’s nutritional status (Strauss and Thomas, 1995).

Literacy, or education more generally, is attained at an individual level. However, recent

empirical studies show that there are significant external benefits created by literate individuals.

Green et al. (1985) find that a farmer’s propensity to adopt modern agricultural practice is

enhanced by his own and his family’s literacy, indicating that literacy is a shared skill as well

as an individual phenomenon. Basu and Foster (1998) provide a concept that distinguishes

two types of illiterate individuals: “proximate illiterate” is defined as an illiterate person who

lives with at least one literate member in his/her household; “isolated illiterate” is defined as an

illiterate person who lives with no literate person in his/her household. The proximate illiterate

might benefit from easy access to a literate person. Using data from Papua New Guinea, Gibson

(2001) shows the evidence for shared literacy and finds that effects of shared literacy within

households are larger than the values supposed in Basu and Foster (1998). An important study

on this topic is Basu et al. (2002). They examine whether intra-household externality of literacy

and education exists. Using household survey data from Bangladesh, they tested existence of

the external effects of household literacy by regressing illiterate person’s wage earnings on an

indicator of family’s literacy and worker’s characteristics. Basu et al. (2002) find positive and

significant estimates of the indicator of household literacy, that is, they show that the proximate

illiterate earns significantly more than the isolated illiterate.

On the other hand, development economists are paying more attention to the importance of

rural non-farm sector in developing countries. The rural non-farm sector has been traditionally

thought as a low-productivity sector which produces low quality goods, however, it is recently

recognized that the rural non-farm sector are becoming more important in determining the wel-

fare of households (Lanjouw and Lanjouw, 2001; Kurosaki and Khan, 2004). Considering the

importance of non-farm sector in developing countries, this article extends the empirical analy-

sis of Basu et al. (2002). I hypothesize that the proximate illiterate can benefit from the literate

person in his/her household by obtaining more information on employment opportunities than

the isolated illiterate. Therefore, household literacy benefits the proximate illiteratethrough
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increasing the probability of finding a better job in non-farm sector.In order to investigate

whether this hypothesis can be supported empirically, this article conducts a careful empirical

analysis using household survey data from South Africa.

This article is organized as follows. The next section describes the characteristics of data

used. Section 3 proposes empirical models that controls for endogenous selection of the activ-

ities. Section 4 shows estimation results for the selection of activities and wage equations. It

is found that household literacy increases the probability that the proximate illiterate can find a

job in non-farm sector. Section 5 concludes the article.

2 Data

The data for this article are obtained from the 1993 Project for Statistics on Living Standards and

Development (PSLSD) collected in collaboration with the World Bank by the Southern African

Labor and Development Research Unit (SALDRU) in the School of Economics at the University

of Cape Town. This project is a national survey of about 9,000 households in South Africa,

drawn from 360 sample clusters, comprising 43,687 individuals. The survey is an adaptation

of the Living Standards Measurement Surveys (LSMS) of the World Bank. The data collection

instruments and the two-stage sampling methods used are described in SALDRU (1994).

In order to investigate the effect of shared literacy within households on employment and

wage of the illiterates, I construct a sample comprised of 3,534 non-white illiterate individuals

who are in working age (ages 15 to 65) and are not going to school.1 In this sub-sample,

1,260 individuals are regularly employed, 209 individuals are casually employed, and only four

individuals are self-employed. Of the regularly employed individuals, 559 individuals engage

in farm-related activities and 701 individuals engage in non-farm activities. The drawback of

this dataset is, however, that there is no data which directly measures an individual’s ability to

read and write. For this reason, I define an illiterate person as an individual who have less than

two years of formal schooling and a literate person as an individual who have more than five

years of formal schooling. The validity of these definitions will be checked in the section 4.2

Descriptive statistics of the whole sample and the constructed sample are shown in Table 1.

It is obvious that average wage income from non-farm activities is higher than that from farm-
1Individuals who are in ill health, already retired, and do not report years of education are excluded from the

sub-sample. Whites are dropped from the sub-sample because wage structure for whites differs significantly from
that of Africans, Indians, and Colored (Mwabu and Schultz, 2000).

2Using our measure of illiteracy, adult illiteracy rate of whole sample is about 23%. World Development
Indicators (available from the World Bank’s web site) reports adult illiteracy rate of South Africa in 1995 is 15%.
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related activities. The importance of income from non-farm activities is similar to the findings

of Lanjouw (1999) and Lanjouw and Lanjouw (2001). Average wage income of the illiterate

workers from farm-related activities is about half of the overall average. Average wage income

of the illiterate workers from non-farm activities is about two-thirds of the overall average.

Wage income of male workers are more than 1.5 times than that of female workers for both

farm-related and non-farm activities. More than half of the illiterate have a literate person in

their households. Illiterate person tends to live in an area labeled “rural” and with less paved

roads. Table 2 reports differences between the proximate illiterate and the isolated illiterate. On

average, The proximate illiterate receives 28% higher wages than the isolated illiterate. Other

variables do not show any significant differences between the two types of the illiterates.

3 Testing for effects of shared literacy on earnings

Descriptive analysis in the previous section suggests that (a) non-farm activities are associated

with higher income (Table 1) and (b) earnings of the proximate illiterate is higher than those of

the isolated illiterates (Table 2). If a literate person has more information on better employment

opportunities than an illiterate person, the proximate illiterate might benefit from easy access

to a literate person when he/she seeks for a job. Thus, this article tests the following hypoth-

esis: household literacy affects the earnings of the proximate illiterate through increasing the

probability of finding better wage employment, i.e., non-farm activities. In order to investigate

whether this hypothesis is supported empirically, this section proposes an empirical model that

can control for endogenous selection of the activities.

Consider a situation where an illiterate person is seeking for a job. We assume that he/she

chooses an activityj from three alternatives: household work (j = 0), employee in farm-related

activity ( j = 1), and employee in non-farm activity (j = 2). We ignore the possibility of being

self-employed because only four illiterate individuals in the survey are self-employed. We also

assume that place of residence is given in the short run and thus the illiterates do not migrate to

other areas to find a job. Given that wage labor market is exogenous to the choice of activity

by illiterate individuals, we assume that the labor earnings of illiterate workeri employed in

activity j, Wi, j, are determined by

ln Wi, j = α jLITi + Xiβ j + εi, j , j = 1,2, (1)

whereLITi is a dummy variable which takes the value 1 if at least one person is literate in

the illiterate individual’s household and 0 otherwise,Xi is a vector of worker attributes such as
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education and age (including constant), andεi, j is an error term. The parameterα j measures the

effect of family’s literacy on illiterate worker’s earnings from activityj (Basu et al., 2002), and

β j is a vector of parameters on worker attributes.

A serious econometric problem arises when estimating the wage equation (1). BecauseWi, j

can be observed only when an illiterate individuali engages in farm-related activity (j = 1) or

non-farm activity (j = 2), the error termεi, j conditional on this selection has non-zero mean.

To control for this, we follow procedures suggested by Lee (1983). By assuming that an illit-

erate person’s utility associated with choosing activityj has a non-stochastic component and a

stochastic term with type-I extreme-value distribution, the choice of activity can be character-

ized by a multinomial logit model (McFadden, 1974). We specify the multinomial logit model

as

Prob(di = j) =
exp(γ j1LITi + Xiγ j2 + Ziγ j3)∑

k=0,1,2 exp(γk1LITi + Xiγk2 + Ziγk3)
, j = 0,1,2, (2)

and estimate it in the first stage of our empirical analysis, wheredi is an indicator variable de-

noting the choice of illiterate individuali with respect toj, Xi is a vector of individual attributes

defined above,Zi is a vector of attributes of the household where illiterate individuali resides,

γ j1 measures the effect of the family’s literacy on the probability of choosing activityj, and

γ j2 andγ j3 are vectors of parameters to be estimated, associated with choicej. The multino-

mial logit model can be estimated by a maximum likelihood method.3 The fitted probability of

illiterate individuali being employed in activityj, ˆProb(di = j), is given by

ˆProb(di = j) =
exp(γ̂ j1LITi + Xi γ̂ j2 + Zi γ̂ j3)∑

k=0,1,2 exp(γ̂k1LITi + Xi γ̂k2 + Zi γ̂k3)
, j = 0,1,2. (3)

Then, the correction term is defined as

λ̂i, j =
φ(Φ[ ˆProb(di = j)])

ˆProb(di = j)
, j = 0,1,2, (4)

whereφ(·) andΦ(·) are density and distribution functions for a standard normal variable. As-

suming the error termεi, j in equation (1) to be normally distributed, estimation of the wage

function with correction term̂λi, j produces consistent estimates of parametersα j andβ j:

ln Wi, j = α jLITi + Xiβ j + δ jλ̂i, j + εi, j , j = 1,2. (5)

As defined above,LITi is a dummy variable which takes the value 1 if individuali is the

proximate illiterate and 0 if he/she is the isolated illiterate. The parameterα j measures the
3Stata version 8.2 is used to estimate all the models in this article.
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effect of family’s literacy on illiterate worker’s earnings from activityj. The variables in vector

X include years of schooling of the worker, age and age squared, dummy variable that takes

the value 1 if the worker’s household is located in the cluster labeled “urban”, and dummy

variable that takes the value 1 if the worker’s household is located in the cluster with paved

roads. Dummy variable for paved roads are included because local community transportation

infrastructure may affect opportunities to commute to wage employment in neighboring areas

(Mwabu and Schultz, 2000). The variables in vectorZ include dummy variable that takes the

value 1 if the worker’s household is female-headed and dummy variable that takes the value 1 if

the worker’s household owns land for cropping or grazing. If at least one variable inZ does not

affect earnings directly but affects it indirectly through the choice of activity, the wage function

is identified.

4 Results

Table 3 reports estimation results for the first-stage multinomial logit model (2). The assumption

of IIA (Independence from Irrelevant Alternatives) is not rejected at 5% significance level for

both women and men, and thus the specification of the multinomial logit model is supported.

Marginal effects of the family’s literacy (LIT ) suggest a pattern with increasing the probability

of being employed in non-farm sector and decreasing the probability of being employed in farm-

related sector, for both women and men. In other words, the proximate illiterate tends to engage

in non-farm activities while the isolated illiterate tends to engage in farm-related activities. Also,

an illiterate person with more schooling years has a higher probability of finding jobs in non-

farm sector.4 Similarly, an illiterate person who resides in urban area has higher probability of

engaging in non-farm activity. Note that these results are obtained as the first-stage regression.

The sample selection term̂λi, j is calculated using equation (4).

Table 4 reports estimation results of the second-stage wage equation (5), using sample se-

lection termλ̂i, j calculated from the regression of first-stage multinomial logit model. The left-

hand side of Table 4 (Model A) reports the results. Family’s literacy seems to have a positive

and significant effect only on the wage of non-farm activities of illiterate women. A proximate

illiterate woman engaging in non-farm sector is expected to be paid 86% (' e0.619− 1) higher

than an isolated illiterate woman. On the other hand, the effects of family’s literacy are positive

but insignificant on the wages of farm activities of women and the wages of both farm and non-

4Note that years of schooling are at most two years by definition.
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farm activities of men. In order to investigate whether or not the wage structure for Africans

differs significantly from that of Indians and Colored (Mwabu and Schultz, 2000), I re-estimate

the first-stage multinomial logit model and the wage equation using sample comprised of only

Africans. The results are shown in the right-hand side of Table 4 (Model B). In effect, the result

are similar to that of Model A. Household literacy has a significant and positive effect only on

the illiterate women’s wages from non-farm activities.

As pointed out in section 2, there is no data in the dataset that directly measures an individ-

ual’s ability to read or write. Therefore, literacy may be measured with errors. This measure-

ment errors may have caused biases on the above estimates. In order to check whether or not

the above results are robust to the measurement errors, three alternative definitions of literacy

are examined. The results are reported in Table 5. In Model A, an illiterate person is defined

as one who has zero years of schooling. For both women and men, the probability of choosing

non-farm activities is increased by the family’s literacy (although insignificant for women). An

illiterate woman who lives with at least one literate person in her household is expected to be

paid 59% higher (' e0.463− 1) from non-farm activities than an illiterate woman who lives with

no literate person in her household. On the other hand, a literate person is defined as one who

has more than three or seven years of schooling in Model B and C, respectively. In effect, the

results are similar to that of Model A: A proximate illiterate, both women and men, finds a

job in non-farm sector with higher probability, but the effects of family’s literacy on wages are

significant only for women engaging in non-farm activities. These results are similar to those

reported in Table 4, and thus the results of Model A of Table 4 is robust to the measurement

errors in literacy.

Variables inX and Z seem to have expected signs. In Table 4, years of education have

positive effects on the wages of illiterate workers in many cases. The wage of non-farm activities

are higher in urban areas than in rural areas. An illiterate person residing in an area with

paved roads receive higher wages from non-farm activities. This indicates that local community

transportation infrastructure may increase opportunities to commute to better wage employment

in neighboring areas.

5 Conclusions

This paper investigates the external effects of household literacy on the wages and employment

of illiterate persons. Taking into account the importance of income from non-farm activities
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in developing countries, this paper extends the empirical analysis of Basu et al. (2002) to con-

trol for endogenous selection of activities. Specifically, I hypothesized that household literacy

affects the earnings of the proximate illiterate through increasing the probability of finding a

better job in non-farm sector.

Empirical investigations suggest that a proximate illiterate person finds a job in non-farm

sector with higher probability than an isolated illiterate person. Descriptive analysis in Section

2 suggests that, on average, income from non-farm activities are twice of income from farm-

related activities. Thus, it is found that the proximate illiterate can earn higher income than

the isolated illiterate by engaging in non-farm activities with higher probability. The difference

in the probability of finding jobs in non-farm sector between the proximate illiterate and the

isolated illiterate can be explained by the amount of information: the proximate illiterate can

obtain more information on employment opportunities from easy access to the literate person.

On the other hand, the effect of family’s literacy on the wages of illiterate workers seems lim-

ited: family’s literacy only affects women’s wages from non-farm activities, and the wages of

illiterate men are not affected. This may suggest that women may well be better able to absorb

the benefits of household literacy than men (Basu et al., 2002).

At this point, three qualifications are necessary. First, as pointed out in Section 2, the dataset

used in this article does not have any direct measures of literacy. Therefore, literacy is defined

according to the years of schooling, and robustness of the results are checked. Second, the

number of illiterate workers are somewhat small, especially for women. This is a difficult

problem because illiterate persons tend to engage in household work. Third, the process of

selecting activities may be more complex. For example, decision making might be sequential:

an illiterate person decides to work for wages or not in the first stage and then choose farm or

non-farm sector in the second stage conditional on the decision made in the first stage. These

points are left for a future research.
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