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Growth and Development

| dentifying the Role of Education in Socio-Economic
Development?

Francesco Burchi
University of Roma Tre

Food insecurity and illiteracy involve more th&00 million people today. In the
proposed paper, | argue that education is a fundtahkctor in achieving food security
for rural populations in developing countries. Isbamy arguments on the Human
Development Approach, according to which, educatisnboth intrinsically and
instrumentally relevant for education. In this papéocus on the instrumental role of
education for food security, by posing the questisreducation, both basic and higher,

an essential tool to fight against food insecurity in the rural areas of developing
countries?

| answer this question by examining the theoretamad empirical causalities between
the two variables: education and food security.

Traditional Economic theories developed since ®@&0% within the endogenous growth
theory promoted the concept diuman capital, according to which education is
considered as a means to ensure economic growtthe>rontrary, following Amartya
Sen’shuman development paradigm | argue that education can play an instrumental
role in two different ways: througéconomic production and througtsocial change.

While there is a literature, albeit short, on tletcibution of education on development,
this does not occur for food security. In this papeargue that especially basic
education, and not training or vocational educatioan improve the capacity of
individuals to live a decent life and to escaparfithe hunger trap. The basic idea is that
being educated improves rural people’s capacitgitersify assets and activities, to
access information on health and sanitation, tcaeoé human agency in addition to
increasing productivity in the agricultural sectdihese are all essential elements to
ensure food security in the long-run.

The theoretical study is, then, accompanied by rapircal analysis. Based on data
taken by thédemographic and Health Survey, | construct aross-section model, aiming
to show the impact of education on “household fansecurity”. Both variables
concerning basic and higher education are includeshow the best predictors. Food
insecurity is, instead, measured by an aggregdteator, chosen according to available
data and theoretical foundations. The model foctisgtson rural areas, usually the most
disadvantaged by national educational policies, thed on total countries, in order to
explain the difference between urban and ruralsamefinedurban bias.

My aim is to prove that basic education has a goedative) explanatory capacity of
food insecurity. Moreover | seek to specify if hégheducation gives a statistically
significant contribution or not, although probaldyer than basic education variables.
As a conclusion, the policy implications of my sgudre the following. | argue that
education is both theoretically and empirically y@o to be relevant in fighting food

! The guantitative analysis of this paper was redlizi¢h the financial contribution of the Food andri&ultural
Organization (FAO), within the partnership betwdefO and University of Rome 11l for the Educationr fo
Rural People (ERP) initiative.
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insecurity and, therefore, governments and donorsng to tackle these problems
should focus their attention to this sector. Sugiolecy, indeed, should be made with a
specific emphasis on rural areas and keeping i ria multiple-advantages provided
by an educated and skilled society.
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I ntroduction

In this paper, | argue that basic education isreldmental factor in achieving food
security for rural populations in developing coigdgr For such a purpose, | use a
methodology both theoretical and empirical. Thegpap structured in the following way: in
section one, | examine the characteristics anditthies of the Human Capital theory; in the
second part, following the Human Development Apphoaroposed by Amartya Sen and
other scholars, | argue that one of the most véduahds of development for developing
countries is the reduction of food insecurity; gctson three, | propose a theoretical model
which analyzes the instrumental role of educatiopromoting food security in rural areas; in
part four, | construct a cross-section model tol@rpthe quantitative contribution of
education in fighting food insecurity and compaliés toutcome between rural and urban
areas; finally, based on previous arguments andtse$ draw my conclusions.

Human Capital and Productivity

Theodore W. Schultz (1961) and Gary S. Becker (1862e been the main advocates
of human capital as a determinant of economic drov@tarting from the analysis of
economic growth in several countries, Schultz idiexk the accumulation of human capital as
the main factor explaining the difference betweeowgh and accumulation of physical
capital. According to him, human capital is a calpgfood whose value depends on five main
categories of investments in human beings: 1) heaitluding also nutrition, 2) migration,
enhancing job opportunities, 3) onthe-job trainigformal education, 5) study programs for
adults, such as extension services in agricultbi@vever, most of the empirical studies
within the endogenous growth theory operationalmeconcept of human capital focusing on
its educational component. The same occurs withidies that address the problem of
agricultural productivity in rural areas of devdlogp countries (Jamison, Lau, and Lockheed
1982; T.P. Schultz, 2005; Koffio-Tessio et.al.20Q&@mison, Lau and Lockheed, on the basis
of the results derived from 18 studies conducteseiveral geographical areas, examined the
contribution of education to agricultural developrheTaking as a proxy of agricultural
development the variation of productivity in thescsor, the authors concluded that completing
the first four years of formal schooling resultan/.4% increase of agricultural productivity
(Jamison, Lau, and Lockheed 1982, 54). Most ofdfecs of this approach remain in the
same line of thought (Phillips 1987), proposing eiedifferent ways to measure agricultural
productivity or a wider idea of efficiency.

Heterodox Criticsto Human Capital and Economic Resour ces

The implicit assumption behind the human capitalbtly is that the achievement of
economic resources (total or per capita), or ecaon@®velopment in a dynamic version, is
the final goal and that education is an input thagether with physical (and social) capital,
contributes to the increase of these resource®rétitx critics, founded on principles wider
than strictly economic ones, challenge this thewaietonstruction.

According to the Human Development Approach (HDgypposed by Amartya Sen,
Martha Nussbaum, and Paul Patrick Streegeonomic resources are important only if
people are finally able to convert them into sonmgthvaluable by itself. “People value
commodities...not in their own right but for thelmaracteristics and for the needs they meet”
(Streeten 2003, 76). These authors criticize thmoni of development for being purely
economic, readdress it as a process of enlargioglgs choice to live a life they value
(UNDP 1990, 10), through an increase of valuablendmu freedoms (Sen 2003). In this

195



Growth and Development

context, income and other economic resources aftmermediate goal’ (Sen 2003, 3) and
important instruments to promote development, hat tare neither necessary nor sufficient
to enlarge people’s freedoms. Therefore, new eriddewvelopment should be identified:

among others, the supporters of the HDA focus oringaa long and healthy life, being

adequately nourished, and being educated.

The second type of criticism, strictly connectedthe first, concerns the value
attributed to education within the human capitalinfework. Based on Sen’s work (1997,
1959), | argue that education has a double roleléselopment. First, a “direct” (or intrinsic)
one because being educated allows people to heatldia better quality of life by enjoying,
for instance, cultural events. Second, an “indir€ot instrumental) one realized through
“‘economic production”, and through “social chang&en 1997, 1960). This definition
outlines the limits of the human capital theory,iethjust looks at one of a broader range of
“life- skills” provided by education (Hoffmann ek 2004).

Albeit different, human capital and life-skills armautually dependent. The three
human capital categories suggested by Labasic skills (reading, writing),professional
competencies (applied knowledge, technical skills), amdmplex functionalities (problem
solving ability, selflearning skills) affect hum&reedoms, andice versa (Lanzi 2004, 5-6).
For instance, professional competencies increasehicapital determining, ceteris paribus,
higher productivity and income, but it has alscapaxity to enlarge human freedom because
obtaining a better job can raise the level of peassatisfaction, which determines a better
quality of life.

Education and Food I nsecurity

Following the previous critics, | start with thesasmption that it is not economic
growth the final goal of development, but there atieer valuable ends, among which | study
food security. The reason for this choice is that especiallgeneloping countries, where a
large part of the population faces constant depara, as Sen claims, income is not a good
indicator of the quality of life; the consistentrlents of life include “being adequately
nourished” (Sen 2003, 5). That is, food securitglgred at household level, which reflects
the “sustainable access to safe food of sufficopmlity and quantity...to ensure adequate
intake and healthy life for all members of the fgf{UNICEF 1998, 23-25). Analogous to
the argument that Sen (1998, 2-5) uses to prorhetegdlue of longevity, | consider the value
of freedom from starvation and hunger as a desidelwshared among people for its intrinsic
value and for its capacity to promote other freesloimdeed, not being well-nourished affects
the capacity of people to work, to participate iomenunity life, to be respected, to
concentrate in school, thus this problem shouldiigently addressed. Furthermore, 70% of
world poor live in rural areas (World Bank 2003)etefore | propose a theoretical model
which stresses the instrumental role played bycbasd higher education in tackling food
insecurity among rural people.

Here, using different kinds of literature as a refee, | identify the multiple
mechanisms through which an educated person is flikelg to be food secure. First, the
impact of education can occur througitial change.

As Mukudi (2003) claims, education has a key role accessing public
information,especially concerning health, nutrition, and hggieAcquiring knowledge about
how to avoid and face illnesses is essential greople with diseases require more calories to
be food secure. Furthermore, people need to hakrerenmpossible, a proper and diversified
diet in order to build a stronger immune system awoid morbidity and mortality. Finally,
even following right hygienic practices is essdnttaprevent diseases like diarrhoea. Mass
Media such as radios are widely spread in Africanntries, even among poor people living
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in rural areas; therefore only people with a minmmigvel of education can properly capture
and elaborate that informatiofEven more relevant is the role of basic educatienliteracy,

in acquiring this type of information from writtenessages. This argument, indeed, should be
extended in an inter-temporal dimension: “paregthlcation...has been found to invariably
influence nutritional outcomes of the children. I@ren of less educated parents and those of
parents with no educational exposure consistegtiyespoorly on nutritional status indices”
(Mukudi 2003, 246). Moreover, there is a genderasphat does matter for ensuring long-
term food security. In fact, the specific impactwbdmen’s education is higher: girls who
attend school and obtain at least the basic s&dls even teach right health and hygienic
practices to their children once they become methEnis means that female education
should be at the centre of the analysis becaussgsitan additional direct effect on nutritional
status. Schnell-Anzola, Rowe and LeVine (2005) takea reference an empirical research
carried out by Glewwe in Morocco, which showed thetternal “education improves child
health primarily by increasing health knowledgeld@we 1997, 151) and that it does not
depend prevalently on the subjects studied in clagison the very general abilities to read,
write, reflect, and process information.

Education, then, is fundamental to promagency, which expresses the capacity of
rural poor to escape from poverty and hunger wigirtown power. Who is educated is more
likely to find a job, but has alsaieteris paribus, a capacity to use more rationally the
resources he or she owns. Educated and informeplepé@ave more probability to select
valuable objectives in life, such as having staueess to food for their household. Even in
this argument, there is a gender factor. Motheosveld to assign a higher value to the well-
being of their children, allocating more resourteelealth, and nutrition (Sen 1999, 195-196).
Quoting still Sen (1999, 197), “female literacy..fisund to have an unambiguous and
statistically significant reducing impact on undaegfmortality, even after controlling for male
literacy.” Therefore, a more active role of womarfamily is likely to lead to lower mortality
rates, which, in developing countries, are mostig tb malnutrition.

A third “social” benefit of education for food sety and well-being in general, is
enhanced through an improvementsogial relations. In African rural regions, for instance,
the role that community actions can play is impressSome authors defined “social capital”
(Woolcock and Narayan 2000) the social networkshirch a person is included, arguing that
the larger these nets the larger the possibilitfirtd assistance in emergency situations. To
make an example, man communities organize commaisimgystems for a common access
to credit, labour division, and public participatito ceremony expenditures. This way the
risk, even to become food insecure, is alleviateaking individuals less vulnerable. The next
guestion is: how does education affect social imia? Lanzi (2004, 13) speaks about the
“positional” value of education, with referencette ability to relate well to others and to
cooperate (OECD 2003) achieved through educatien Bere conceived in its more general
form rather than the specific topics studied inosth

Finally, education provides psychological contribution to food security, making
people more ambitious and self-confident. Beingcatied is considered a relevant weapon
against feelings like shame and lack of hope, wlesecoming is indispensable to promote
food security through the other mechanisms menti@mve.

The second channel through which education inflasrfood security is “economic
production”. In rural areas, this is typically aethed through the increase of agricultural
productivity and efficiency in that sector. Howevenother economic contribution of

2 See, for instance, Schnell-Anzola, Rowe and LeV2895, 20-21) drawing this conclusion from an eiogir
study made by D. Thomas in 1999.
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education to food security was neglected: the ireabtained by crops different from the
main one and nonfarm activities. Rural non-farmivaets were not taken into adequate
consideration; instead, they can be a fundamemattdsource of food or income, and, even
more, a resource for the long-run. In fact, theedsification of income generating activities is
essential to reduce vulnerability and recover mm@@idly from emergencies like natural

disasters. The various contributions of educationfaod security can be viewed in the
diagram (appendix 1), which is a slightly modifigdrsion of the UNICEF model of the

causes of malnutrition (1998, 24), and of its rewisnade by Mukudi (2003, 247).

A Quantitative Assessment

The objective of this quantitative analysis is tm@re evidence of the contribution
given by education for rural people to food segurBased on data collected through the
Measure Demographic and Health Surveys Prograni, first | examine the correlation between
education (basic, advanced and higher) and foaetungy, and then | apply a cross-section
model on aggregated survey data for the rural ard8 developing countriésEducation is
expressed by school attendance rates while housdiood insecurity by an indicator
composed of three dimensions with the same weight component expressing the
“adequate survival status” (Wiesmann 2002), whighmieasured by mortality rates among
rural children; a second component that refleatsidea of both “adequate nutritional status”
and “food adequacy”, through a measure of nutrdiostatus of rural children; a third
component that concerns “female malnutrition”, @gsed by the percentage of rural women
whose body mass index is less than an internatjofvedd threshold. This type of indicator is
defined as an “outcome” indicator (Maxwell and Femberger 1992, 96) and well reflects
the idea of food insecurity expressed in the pnevigection. In fact, “being adequately
nourished” cannot depend only on food owned andayao buy that food because peoples’
capacity to convert these commodities into effechecess to adequate food varies according
to age, gender, and metabolism (Sen 2003, 7).dds&n indicator based on nutritional and
survival data incorporates such diversity, sinae itidividual outcome responds to personal
characteristics.

As a first step, | carried out the correlation gsa. In the two tables below, | report
the outcome of Pearson’s and Spearman’s correlabeifficients, divided according to the
type of educational variable included: attendarate for group of students of different ages,
or maximum level of education attended.

Tab. 1 Pearson’s and Spearman’s correlation coefficients school attendance-HFI1

| Coefficient |1‘uraﬂenclan('eﬁlﬂ |r1|rattendaur:21115 |1'u1'attendancel 620 |1‘111‘atteu(la|1ce2124
[ Pearson | -0.7705 [ -0.6443 [ -0.4574 [ -0.1820
| Spearman | -0.7883 | -0.6430 | -0.4537 | -0.2359 "
Tab. 2 Pearson’s and Spearman’s correlation coefficients educational level-HFI1
| Coefficient I rurnoedu |1'lll'1ninsecondﬂry | rurhigher
| Pearson | 0.7178 | -0.5587 | -0.5478
| Spearman | 0.7131 | -0.7158 | -0.7101

= Not significant at 10% significance level

® The main source is the ORC Macro: data availablme at the website http://www.measuredhs.com/atia
* One observation for each country, referred to #miopl 1995-2004. To see the list of variables idelliin the
analysis, see Appendix 2.
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Both the tables show a very high linear correlabetween food insecurity and “basic
education”, so as measured hyattendance and the inverse afurnoedu. This correlation
decreases for “advanced educatiaonit gttendancel115 andrurminsecondary) and, finally, is
lower or even statistically not significant for gter education”. Such a statement is coherent
with the idea that food security iskasic element of life for rural people of developing
countries, which, therefore, is explained betterthy access tbasic education. The result
does not change much if | examine the Spearmants the only exceptions are
rurminsecondary andrurhigher whose coefficient is larger than Pearson’s rho. (8b This
means that these two variables are well correladedrHFI1, but such a relation cannot be
properly explained by a line.

The following step is the construction of the eaoetric model specific for rural
areas. The aim is to assess the quantitative inghaactucation on food insecurity, controlling
for other, non economic, variables which reflecpaortant aspects like access to drinkable
water, hygiene, and access to information. Varmblgated to income, expenditure and
ownership of assets are not included due to thedadata. | proceed running an initial model
encompassing all the variables, then, through téye-wise option of Stata Software, | obtain
the final model with only significant variables. tdebelow | report the results of the model.

Model 1: Determinants of food insecurity in rural areas

Dependent variable: Coefficient Standard Error
rurHFI1

constant 19.82032 5.307448

rurfertility 0.6297012 0.1989238

rurattendance610 -0.1933505 0.0399088

rurnofacility 0.1177583 0.0273826
R-squared 0.777

The first issue to address concerns its statistiahdlity. This model has all the main
statistical properties and even the value of R 8qud0.777) is high in absolute terms.
Moreover, | can reasonably sustain that the evéatigition of one or two variables linked to
economic conditions of the households would mal@osge to the unit. Finally, | argue that
these economic variables would not take large mé&tion now captured by education,
leading to a general acceptance of the outcomeioahalysis.

Then, | explore the theoretical implications ofsthmodel. The best predictors of
household food insecurity in rural areas the follayy

1. Fertility, which gives a very high positive contribution tee level of food
insecurity. This is normal because the more childne in a family, the more problems occur
in accessing food for all (See Sen 1999, 198-19&sHaum 2003, 335; Streeten 1997, 17-20)

2. School attendance of children between the age of 6 and 10, whicheéssecond best
predictor.

3. Lack of Accessto toilet facility, as a proxy of hygienic conditions, which givedl st
a satisfactory contribution to food insecurity.
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Given the objective of this analysis, | focus omeational variables. The results are
coherent with the theoretical framework and witke torrelation analysis: the educational
level which affects the most food security is aidame. This variable has a very high
statistical significance (p-value = 0.000), whilé the other variables related to education
were excluded by the software. Concluding from thadel, | argue that basic education has a
good explanatory capacity of the phenomenon foseédurity and, more precisely, that an
investment aiming at increasing children’s schdtralance rate by 100% can reduce food
insecurity by approximately 19%.

Finally, I aim to compare the model applied to fal@a with another applied to urban
ones. Since both the deprivations: lack of edunataod food insecurity are much more
dominant in rural areas, | examine if there arevaht differences in the factors affecting
urban household food insecurity. Therefore, | fitgt both the models, and then | calculate
the Chow test to check if there is a structuraingieabetween the two areas. The value of the
Chow Test is the followingChow Test = 3.826, which marks a structural change at both
significance levels: 0.05 and 0.1. Second, afteoducing a dummy variablgurban, which
takes value O for rural areas and value 1 for udraas, | run the total model. Here below |
report the results.

Model 2: Determinants of food insecurity: a rural-urban comparison

Dependent variable: Coefficient Standard Error
pooledHFI1
constant 19.82032 5.061994
gurban -2.446154 7.848573
pooledfertility 0.6297013 0.189724
durbfertility 0.1055643 0.289663°""
poolednofacility 0.1177583 0.026116
durbnofacility 0.1704578 0.060800
pooledattendance610 -0.1933505 0.038063
durbpooledattendance610 0.0244451 0.065811°"
R-squared 0.7798

= Not significant at 10% significance level

The structural change depends on the diverse ingdgabolednofacility in the two
areas: the impact is much larger in urban areassiied by the “variable’durbnofacility
that is the only variable showing a geographicékedence which is statistically significant.
For the other two independent variables, a diffeeemxists but it is not statistically
significant. As a conclusion of this analysis, ¢ae that the impact of basic education on food
insecurity is approximately the same in urban amdlrregions, while the general weight of
the other explanatory variables varies. Furthermtire R-Squared for the urban model is
lower (0.70 versus 0.77), which is likely to oudia larger relevance of economic factors in
these areas.
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Conclusions

As a conclusion, | argue that education is botlorttigcally and empirically proven to
be relevant in fighting food insecurity and promgtidevelopment. It was demonstrated that
an increase of children’s school attendance ratel®326 can reduce food insecurity by
approximately 19%. Therefore, Governments and domdming to tackle these problems
should focus their attention (and investments)ns sector.

The new perspective, here adopted, is that theibatibn of an educated society goes
beyond the economic growth of a country, and ddésctapositively the life of people,
especially that of the least advantaged. Both thpraaches stress the importance of
investments in education, but, in my view, the Huani2evelopment Approach gives an
additional justification for investing in basic edion. Finally, although the comparative
analysis does not emphasize regional differenagsh & policy should be adopted with a
specific emphasis on rural areas because of thmafi@ incidence of illiteracy, food
insecurity, and mortality in these places.
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APPENDIX 2
Variables and indicators
The variables originally considered are several: below I report the list only of those concerning rural
areas and divide them according to the macro-distinction between educational, household food
security, and other data.
Rural Education:

1) Rural school attendance

rurattendance610 rural children 6-10 attendance rate (%)

rurattendancel115 rural children 11-15 attendance rate (%)
rurattendance 1620 rural children 16-20 attendance rate (%)
rurattendance2124 rural children 21-24 attendance rate (%)

2) Educational level of rural population

rurnoedu % of rural people with no education attended

rurminsecondary % of rural people with either secondary or higher educational level
attended

rurhigher % of rural people with higher education attended

The variables included in these two groups are used as proxies of the following phenomena:

1) Basic Education: expressed by 6-10 and 6-15 school attendance and by the percentage of rural
people who attended primary education or with no education (lack of basic education in the last
case).

2) Advanced Education: 11-15 school attendance and the percentage of students with at least
secondary education attended.

3) Higher Education: 16-20 and 21-24 school attendance and the percentage of students who have

attended higher education.

Rural Household Food Security:

rurinfantmortality rural infant mortality rate (%)
rurundSmortality rural under-5 mortality rate (%)
rursevstg rural severe stunting rate % (-3sd)
rurmodstg rural moderate stunting rate % (-2sd)
TUrsevwstg rural severe wasting rate % (-3sd)
rurmodwstg rural moderate wasting rate % (-2sd)
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rursevundwght

rural severe underweight rate % (-3sd)

rurmodundwght

rural moderate underweight rate % (-2sd)

rurlowbmi

percentage of rural women whose BMI is lower than 18.5 cm

The final indicator of rmral household food insecurity (urHFI1) is expressed by the following

equation:

rurHFI1 = 1/3* [[[2/3]* rurmodstg + 1/3* rursevstg] + [[2/3]* rurmodwstg + 1/3* rursevwstg]

+ [[2/3]* rurmodundwght + 1/3* rursevundwght]] + [1/3]* rurlowbmi + 1/3* [[1/2]*

rurundSmortality + [1/2]* rurinfantmortality]

Other Variables:

rurradio % of rural people with access to radio
rurfertility rural fertility rate (%)

rurwater % of rural people with access to drinkable water
rurhealth % of rural people with diarthoea disease
rurnofacility % of rural people without toilet facility
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