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Introduction

Many developing countries have embarked on a growth strategy that focuses on increasing agri-

cultural productivity, output diversification and commercialization. In addition to fundamental

reforms that aim to create more competitive agricultural market structures, the governments of

these countries have also implemented agricultural policies designed to incentivize the transi-

tion from subsistence to export agriculture (Pica-Ciamarra, 2011; Harou, 2011). The objective

of this growth strategy is to alleviate poverty and to improve the overall well-being of rural

households (World Bank, 2008; World Bank, 2009). While these types of strategies appear to

be working in the aggregate – national measures of poverty and well-being seem to be improving

– little is known about the effect of agricultural diversification and commercialization at the

household level (Doward et al., 2004; Dethier and Effenberger, 2012).

This paper examines the effect of crop diversification and commercialization on the house-

hold’s most vulnerable members – preschool children. Households grow crops as both a food

source and to provide income. Over 2.5 billion people, world wide, are in households that

generate income from agricultural activities (World Bank, 2008) with most engaging in subsis-

tence or semi-subsistence agricultural production. As such, increasing either the agricultural

productivity of these households, or the commercial viability of the crops that these households

cultivate can affect child nutrition.

We focus on child nutrition because research suggests that better nutrition in early child-

hood can improve health, schooling, and labor outcomes in later life (Behrman, 1993; Strauss

and Thomas, 1998; Martorell, 1999). Anthropometric measures such as height for age reflect

cumulative nutritional deprivation especially in infancy, while weight for height measures cur-

rent levels of nutritional intake. Anthropomentric measures can then be used to distinguish

between children who have experienced long-term malnutrition and those whose malnutrition

is more transient (Alderman, Behrman, and Hoddinott, 2005).

To explore how diversification and commercialization affect child nutrition, we use a na-
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tionally representative sample of households taken from the Tanzania National Panel Survey

(TNPS). Tanzania transitioned to market-oriented policies in the mid-eighties and since 2004

the country has engaged in significant agricultural reforms. According to government assess-

ments, diversification and agricultural productivity growth are occurring in the country at the

expense of subsistence agriculture (URT, 2011). More households either switched to crops that

they could take to market or they sold crops that prior to the reform were used to sustain their

households. Thus, these changes may affect child nutrition in Tanzania households.

There are two channels through which farm level agricultural productivity, or commercial

viability of crops produced, can affect child nutrition. First, increased productivity could result

in an increase in caloric intake, even if households consume all of the crops produced. Second,

alternatively, increased productivity and the commercial viability could results in households

selling their crops and raising incomes that can be used to improve welfare, food security and nu-

tritional status by purchasing more and better inputs e.g. more nutritious food, better hygiene,

better housing, and health care (Von Braun and Kennedy, 1994; Maxwell and Fernando, 1989).

In addition to biological factors, child health is also a function of environmental, household,

and community level factors (Mosley and Chen, 1984). Poor sanitary and living conditions

can result in increased disease burden for children (e.g. increase incidence of malaria, and

gastrointestinal diseases). Since disease and malnutrition tend to be synergistic, if better envi-

ronmental and household conditions reduce the incidence of disease, child nutritional outcomes

will be also be influenced (Scrimshaw, Taylor, and Gordon, 1968).1 While previous research has

shown that there is a positive correlation between income growth and improvements in child

nutrition, this finding is not definitive for all countries. As Haddad et al. (2003) notes, some

countries have made large strides in improvements in child nutrition without experiencing the

expected income growth, while other countries have experienced income growth without the

1Haddad et al. (2003) shows that a sustained increase of annual income would reduce in average the fraction
of underweight children in average between 27% and 34% in Kenya, Mozambique and South Africa. Alderman,
Hoogeveen, and Rossi (2006) also finds that in Kagera, a region in Tanzania, better nutrition is connected with
higher income. Other evidence from the World Bank also suggests that farmers who were successfully able to
diversify were most likely to transition out of poverty (World Bank, 2008).
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congruent improvements in child health.

At the household level, positive income effects from the sale of commercial crops could be

attenuated if households are unable to smooth their consumption or to if there is more risk

involved in commercial diversification (Sen, 1982). Farming cash crops may be seasonal and

households may not be able to smooth consumption during the growing season of the commer-

cial crop. Moreover, increases in income when it comes in one lump sum may not be distributed

towards the children within the household. For example Duflo and Udry (2004) find that an

increase in crops cultivated by women in Cote d’Ivoire increased household food expenditures

while an increase in agricultural output grown by men had mostly no impact. Preliminary

evidence from Tanzania suggests that female-headed households participate less in the agricul-

tural value chain (Anderson and Gugerty, 2012). Therefore, policies2 that focus on improving

market access may be more beneficial to male-headed households which may not necessarily

use the money from commercial crops to improve household welfare. Findings such as these

may be prescient, particularly in countries where female-headed households participate less in

agricultural production. Beyond the household allocation decisions, from a food sustainability

perspective, there may be more risk involved in commercial diversification. Unfavorable agri-

cultural prices for commercial crops, coupled with a potential reduction of food crops could

also lead to food scarcity which would also undermine household food security.

The literature on the effect of commercial agriculture on households is scant, especially when

we focus specifically on child nutrition. von Braun (1995) using household data from Guatemala,

Philippines, Kenya, Rwanda, Malawai and Gambia, reports no effect on the prevalence of

stunting, wasting, or malnutrition. For New Guinea, Rwanda, Sierra Leone, and Zambia, the

authors did find positive effects of commercialization.

2Policies usually focus on the improvement of production and marketing. Some examples on the former
are agricultural research systems and extension services that aim to increase productivity. Examples on the
latter are investments in transportation, hard and soft infrastructure for opening new market opportunities and
institutional policies such as ensuring legal security as well as providing opportunities to link to integrated value
chains for high value products (de Janvry and Sadoulet, 2011; Chamberlin and Jayne, 2013; Von Braun and
Kennedy, 1994).
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In this paper we characterize households that choose to diversify or to engage in commer-

cial farming and compare them with those that do not. In this way we identify who is most

likely to be influenced by government policies designed to increase agricultural productivity and

commercialization. Second, we estimate the association between household welfare outcomes

and agricultural productivity. We focus on child nutrition as a measure of welfare and we mea-

sure agricultural productivity by looking at household level crop diversification, participation

in contract farming, and level of farm income.

Preliminary findings suggest that engaging in contract farming for producing food crops has

a negative effect on both nutritional stunting and wasting. Diversification only has a positive

effect on child nutrition for children at the bottom of the nutritional distribution. The effect

of commercialization varies by the type of crop produced and the position of children in the

nutritional distribution.

These results inform the general debate on the extent to which expanding and diversifying

agricultural productivity affects household welfare, especially preschool children. More specif-

ically, our findings assist the government of Tanzania with evaluating how policy instruments

such as fostering contracting schemes with the private sector and their drive to diversify farm

productivity will alleviate poverty.

The structure of the paper is as follows. We first present a background on Tanzania and

describe the data and methods used; we then present the results and derive some conclusions.

Background Tanzania

Tanzania transitioned to market-oriented policies in the mid-eighties and since 2004 the country

has engaged in significant agricultural reforms as part of the Agricultural Sector Development

Programme (ASDP). As in many other developing countries, Tanzania is characterized by a

dual agricultural economy (URT, 2012a) where some smallholders are able to sell their products

to the markets, but most rural households produce in rudimentary conditions and mostly for
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subsistence. Within this framework, the objective of the ASDP is to transition the agricultural

sector from subsistence to export agriculture through a variety of policies(Derksen-Schrock

and Anderson, 2011). These policies have the potential to affect three quarters of the total

population for whom agriculture is a source of livelihood (World Bank, 2007). The policy

instruments include subsidies and initiatives to improve the links between smallholders and

markets for their crops (Pica-Ciamarra et al., 2011). From 2007/8 to 2009/10 subsidies for

agricultural activities in the form of fertilizers and improved seeds increased sharply(URT,

2012a). At the aggregate level these policies resulted in an increase in agricultural production

of 4.2% between 2004 and 2010. In addition to traditional diversification strategies such as

subsidies on seed and fertilizer, the government of Tanzania has also fostered contract farming

in the private sector. Under these schemes, a private company contracts with a farmer and then

the company processes and/or markets the farmer’s crop. The contract may also provide the

small holder with inputs and technical assistance. As a result of these initiatives agricultural

diversification has also increased in Tanzania(URT, 2011).

While diversification may be occurring, government assessments in Tanzania have suggested

that the pathway to agricultural productivity growth has come at the expense of subsistence

agriculture (URT, 2011). Commercial agriculture has supplanted subsistence agriculture as

more households either switched to crops that they could take to market or they sold crops

that prior to the reform were used to sustain their households. In this case, a diversification

strategy in Tanzania will only be welfare improving if the income gleaned from commercial

farming is used to improve the welfare of the household. Research suggests that women invest

more in welfare improving activities.

Data and Methods

To explore how diversification affects the household’s well-being, we use a nationally repre-

sentative sample of households taken from the Tanzania National Panel Survey (TNPS). The
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TNPS collects data on agricultural output, agricultural inputs, and agricultural contractual

arrangements, as well as household data such as anthropometric and educational attainment

of all household members including children. Each household was visited twice. The first wave

of data was collected during the 2008-09 calendar years, and the second wave was collected in

2010-11. There were 974 households with anthropometric, educational attainment and agricul-

tural diversification measures with children under the age of 5. The final sample is unbalanced

and consists of 1,271 child-year observations.3

Nutritional Outcomes

We focus on two anthropometric measures in this study. The first, weight for height, is sensitive

to short term changes in nutrient intake and disease burden and is a relatively sensitive indicator

of transitory nutritional deprivation in children under five years of age (Gibson, 2005). As

outlined in Shrimpton et al. (2001), when nutrient intake falls below a child’s needs their

weight for height can fall below its potential growth path. The second measure, height for age

measures the effect of longer term nutritional deprivation. When a child experiences persistent

nutritional deprivation their height for age will also fall below its potential growth path.

To form the standardized measure we calculate the z-score for each child for both of the

anthropometric outcomes. For example, the weight for height z-score expresses the child’s

weight for height, yi, as its difference from the median weight for height of a reference popu-

lation in 2006, y50, in terms of the standard deviations of the WHO reference population σy.

See De Onis et al. (2006) for a description of the reference population. If zi represents the

nutritional outcome of interest. The z-score is calculated as zi = yi−y50
σy

where yi, is the anthro-

pometric outcome, y50 is the median of the WHO reference population, and σy is the standard

deviation of the WHO reference population. The WHO reference population was chosen for

this study because it may reflect more accurately the genetic and cultural variation experienced

3See URT (2012a) and URT (2012b) for a detailed report of the data for both waves.
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by Tanzanian children.4

Figure 1 shows nonparametric kernel estimates of the probability density functions (PDFs)

for the three anthropometric measures that we study in this paper. A close inspection of the

graphs show that between 2009 and 2011 height for age Z-scores and weight for age z-scores

improved but weight for height did not. These findings are reflected in the mean statistics

presented in Table 1. The incidence of stunting and underweight decreased across the two year

period while wasting increased from 4.4 % to 6.2 %. This can be seen by examining the left

tail of the weight for height distribution.

A closer inspection of the quantiles of the anthropometric distributions presented in Figure

2 show that most of the changes occur at the upper tail of the distribution for height for age

and weight for age, and at both the upper and lower tails of the distribution for weight for

height Z scores.

Agricultural Measures

To understand how agricultural commercialization affects the nutritional outcomes of preschool

children, we focus on household’s farm income, product diversification and commercialization.

To measure product diversification we classify all crops into one of the following types:

cash crops, exportable fruits and vegetables crops, and food crops. The first type includes

traditional cash crops and permanent cash crops following the survey classification; the second

type, exportable fruits and vegetables include those that have been exported in the period

2001-2004 (URT, 2004); the third type, food crops include staple crops and other crops that

are not included in the other two groups. The list of crops for each group can be found in the

Data Appendix. We aggregate all plots owned by a household and obtain a farm size measures

that includes the total acres owned or cultivated by each household. We then measure the share

of land used to produce each type of crop. Table 1 shows that 93.5 % of land is used to produce

4The z-scores were calculated using the igrowup package of Stata programs (World Health Organization and
others, 2011). This package uses the WHO reference population published in 2006.
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food crops in 2009. Only 5.5% was used for cash crops and 1% for export crops. These numbers

were the same in 2011. A household is considered to be diversified if in addition to food crops

the household also cultivates cash and or exportable crops. In Table 1 we see that 18.5% of the

children in our sample came from households that were diversified. This increased to 19.3%

in the 2011 survey. By examining the indicator variables for food, cash and export crops it is

evident that most of the increase came from diversification. The individual shares went down

so it must be that the number of households diversifying went up albeit only slightly.

Since contracting is an alternative method of encouraging households to diversify we are

also interested in the prevalence of contracting. We created two indicator variables for children

in household that participated in an outgrower schemes or farm contract. The first indicator

is for contract farming for food crops and the second is for cash crops. None of the children

households in the sample engaged in any contract farming for exportable fruits and vegetables.

Approximately one percent of households engaged in contracts in 2009 and 1.5% in 2011. The

percent of children within households who participated in food contracts was even smaller at

.2% and only in 2011.

We use the total production per crop and prices to derive the household’s farm income. In

the survey households report the quantity produced (kg), the estimated value of production

(T-shillings), the quantity sold (kg) and the value of the sales (T-shillings) for each crop. We

derive the price per kilogram for each crop sold by using the value and quantity of sales. For

those households who did not sell a given crop, we use the average price at the district level

generated by using the prices derived from those households who sold the crops. We also

used individual and average district prices derived from the estimated value of production to

substitute for missing prices as well as average district prices collected through a community

questionnaire. We use the prices and the total production per crop to calculate the total value

of the production per household. We use this value as our measure of total farm income.
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Commercialization and Nutritional Outcomes

We are interested in how a household’s decision to diversify and to produce commercial crops

in addition to traditional food crops affects the nutritional status of preschool child within the

household. To cement ideas we start off by assuming that child health is a function of inputs

such as food, clothing and medical care, Y , environmental factors such as disease prevalence,

access to safe drinking water, availability of health care services, E, and individual observed

and unobserved child characteristics, G so that,

H = f(Y,E,G). (1)

Since out primary focus in this paper is on child nutrition the input Y we focus on is food. The

household chooses the share of each type of crop to produce given available land. We argue

that the share chosen impacts the amount of food inputs, Y , available to the household because

Y = f(T,C, S,N,M), (2)

where T is the type of crops grown, C is the amount of each crop consumed, S is the amount

of crops sold,N is participation in agricultural contract farming, and M is household income.5

Substituting for Y and other inputs into the child production function in equation (1) results

in a reduced form specification for child health where

H = f(T,C, S,N,M,E,G). (3)

To implement the above model we assume that child health is a linear function of the above

mentioned characteristics. In order to study the effect of commercialization on nutrional out-

comes we first start by looking at one measure of commercialization – diversification – and

classify the characteristics of households that choose to diversify and those that do not. These

5See Rosenzweig and Schultz (1983) and Akin et al. (1992) for child production functions of this type.
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results are reported in Table 1. In terms of anthropometric measures, the prevalence of stunt-

ing, wasting and underweight was greater in households that did not diversify compared to

those that did. In terms of age, sex, and rurality, children from households that diversify and

those that did not were observationally equivalent. Children from households who diversified

were less likely to have access to safe water, but came from wealthier households (as measured

by farm size) and higher income households.

Multivariate Results

The results for three anthropometric measures of interest, height for age, weight for height, and

underweight weight for age, are reported in Table 2 to Table 4. Column (1) in each table provides

the OLS estimation. Huber White corrected standard errors for repeated child observations are

reported. Column (2) reports the child fixed effects regression results. Columns (3) through

(6) provides quantile estimations for the 20th percentile, 40th percentile, 60th percentile and

80th percentile respectively. We discuss the results by each measure of nutritional status next.

Results for Stunting

Height for age reflects long-term malnutrition and is a cumulative indicator of slow physical

growth (Glewwe, Koch, and Nguyen, 2002). Diseases and the lack of sufficient dietary intake

can cause stunting (low height for age). We first analyze the effect on height for age of child

individual characteristics. The effect of age suggest a lag in high growth relative to the WHO

reference population. This pattern is consistent with past evidence for height for age measures

for developing countries (Strauss, 1990). The result may be explained by the termination of

breast feeding and transition to solid foods. Estimations for the female dummy are consistently

positive across specifications suggesting that female children have better height for age than

male children; the effect of being female is stronger for some quantiles of the distribution; being

a female is weakly significant for the 20th and 80th percentile, it is strongly significant for the
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40th percentile.

The effect of environmental factors is consistent across specifications. Living in a rural area

has a negative effect on height for age, specially for the bottom percentile for which the result

is significant. This result may be related to the availability of health care services and disease

prevalence. As explained earlier there is a synergistic relationship between disease prevalence

and undernourishment. To the extent that rural areas have higher incidence of diseases like

malaria for example we should expect to see the strongest effect in the lower quantiles of the

nutrition distributions. As expected, access to safe water supply has an overall positive effect.

The effect is strongly significant in the fixed effect specification and the bottom two percentiles

regressions. Children in the bottom of the height for age distribution are likely to belong to

poorer households. There is a stonger effect of safe water for children in these poorer households.

The interaction between access to safe water supply with the year 2011 is not significant but it is

consistently negative across specifications with the exception of the one for the 75th percentile

for which the coefficient is positive. The negative coefficient may be explained by the drought

that affected Tanzania in 2010/2011. Children in the top of the height for age distribution

likely belong to richer households that may not be affected by the drought as they may live

in areas where the water supply is more constant. The year 2011 dummy has a positive and

significant effect on height for age with the exception of the top percentile estimation.

Farm size has a positive effect on stunting except for the fixed effects specification. However,

the effect of farm size is only weakly significant in the 40 percentile regression. On the other

hand, farm income has a positive but decreasing effect on stunting. The effect of farm income

is only significant in the OLS and the 80 percentile regressions. Children in the higher quantile

of the distribution benefit more from increased farm income as they may belong to wealthier

households that have made long-term investment in their children nutritional intake.

The percent of land cultivated in cash or export crops and diversification do not significantly

affect stunting. The dummy variable indicating whether the household sells food crops is not

significant either. However, the coefficient is negative in all specifications with the exception
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of the quantile estimation for the bottom percentile. This result suggests that selling food

crops only has a positive effect on children with the lowest height for age. In contrast, the

dummy indicator for household selling cash crops has a positive coefficient in all specifications.

The effect is significant on those children at the bottom of the height for age distribution.

Selling export crops have a significant and negative effect on height for age in the fixed effects

specification but is not significant in the other estimations.

Finally, the effect of contracting depends on whether the contract is for food crops or cash

crops. These results are not surprising. Contract farming decreases ex ante the farmer’s risk of

finding a buyer for his crops once the production decision has been made. In addition, contract

farming may provide other benefits such as technical assistance. Once the agreement is made,

however, the farmer must fulfil his agreement.

having a contract for growing and selling food crops has a negative effect on height for age.

The effect is significant in the OLS regression and at all quantiles reported in Table 3 with

the exception of the 60th percentile. Households that engage in contract farming must comply

with the contract commitments if they want to enter into future contracts with their trading

partner. Failing to fulfill the contract may not only cause the farmer to lose the current buyer for

future transactions but also can create a reputation of mistrust for doing business constraining

future opportunities for selling crops under contracts. Therefore, a farmer producing under a

contract may chose to fulfill the agreement and decrease the supply of food crops for household

consumption. This may explain why we find consistently negative effect of contracting on height

for age. In contrast to the results for food crops, contracting for cash crops has a positive effect

on stunting in most specifications. As explained earlier cash crop could be high value crops like

tobacco. Contracting on cash crops may therefore increase the household’s income resulting in

a positive effect on height for age.
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Results for Wasting

Weight for height reflects short-term nutritional problems that can lead to weight loss (Glewwe,

Koch, and Nguyen, 2002). Current disease as well, poor diet quality and low food intake

currently in the household impact this measure. The child age has a similar effects as for

stunting in the OLS, the fixed effects and the 80 percentile estimations. Nevertheless, older

children have better weight for height for the 20th, 40th and 60th percentile, although age is

only significant for the children at the bottom of the distribution. Female and male children

does not have a significantly different weight for height.

Living in a rural area has a negative effect on weight for height, especially for the top two

percentiles for which the effect is significant. Access to safe water supply a negative effect

on weight for height. The effect is strongly significant in the OLS and the 40th percentile

regressions. The interaction of access to safe water supply with the year 2011 is not significant.

The year 2011 dummy has a negative and significant effect on weight for height with the

exception of the top percentile estimation for which the effect is not significant. The negative

effect can be explained by the the drought in Tanzania in 2010/2011. The drought has a stronger

effect on those children with lower weight for height as they likely belong to households with

lower incomes that cannot substitute own grown food with purchased food.

Farm size has a positive effect on weight for height. The effect is significant at the extremes

of the weight for height distribution. More farm land allows for more crop production. On the

other hand, farm income has a negative but increasing effect on wasting. The effect of farm

income is only significant in the OLS and the 60 percentile regressions. A possible explanation

may be that households are spending the farm income in goods that do not improve the current

nutritional status of children. Or that the income is not being allocated to purchase food for

children in the household.

The percent of land cultivated in cash crops does not significantly affect weight for height.

The percent of land cultivated in export crops has a significant and negative effect on the
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children with the highest wasting status. These households may chose to use the land in the

production of export crops substituting away from the production of food crops with high nutri-

tional value. However, children in these households benefit from diversification as the dummy

for diversification has a strong and positive effect on wasting of children on this percentile.

Engaging in food crops sales has a positive effect on the short-term nutritional status of chil-

dren. OLS estimate and the 40 percentile estimate are weakly significant. However, engaging

on cash/export crop sales has a negative effect, although insignificant.

Contracting for food crop production only has a significant effect on wasting at the top per-

centiles of the nutritional distribution. The effect is negative suggesting that these households

may be decreasing the supply of food crops for household consumption. As in the results for

stunting contracting for cash crops has a positive effect on weight for height in all specifications.

The OLS estimate is strongly significant as well as the effect on the top percentile of the wasting

distribution. Although the results suggest that contract for cash crops has a positive effect on

wasting of all children, those with the highest weight for height are the most benefited.

Results for Underweight

Weight for age or underweight can reflect both or either previous measures of nutritional sta-

tus. We find that older children are more underweight. This result is strongly significant for

all specifications and all percentiles of the nutritional distribution. furthermore there is no

difference in weight for age between females and males.

The effect of environmental factors is also consistent across specifications. Living in a rural

area has a negative and significant effect on weight for age for all children. A combination

of lack of health care services availability and disease prevalence explains this result. Overall

access to safe water supply, although not significant, has a positive effect on weight for age.

The year 2011 dummy is not significant.

Farm size has a positive effect on underweight except for the fixed effects specification. The

effect of farm size is strongly significant in the 20th, 40th and 60th percentile regressions but not
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significant in the top percentile estimation. That is, children with lower weight for age strongly

benefit from farm size as they can get more calorie intake from farm production. On the other

hand, farm income only has a positive but decreasing effect on underweight of children at the

top of the nutritional distribution.

The percent of land cultivated in cash crops is significant and positive in the OLS regression.

However, it is not significant in any of the quantile regressions. The percent of land cultivated

in export crops is negative and significant for the 80th percentile estimation suggesting that

children in this percentile have a negative impact from dedicating land to export crops. The

diversification dummy and the indicators for household selling food or cash crops are not signif-

icant. However, selling export crops has a significant and negative effect on underweight in the

fixed effect specification. This result may be explained by the effect on the lowest percentile,

as the estimate is significant and negative. That is, children that have the lowest weight for

age are negatively affected by the sales of export crops.

Finally, having a contract for producing food crops has a negative effect on underweight.

The effect is significant in the OLS regression and in 40th and 80th quantile regressions. Again,

households that engage in contract farming for food crops may be restricting own consumption

of these crops to fulfill the contract. As for the previous nutritional measures, contracting for

cash crops has a positive effect on underweight. The effect is weakly significant in the OLS

specification but strongly significant for the fixed effects and 60th percentile specifications.

Contracting for the production of cash crop such as tobacco increases the household’s income

which has had a significant effect on the nutrition status of the children in the 60th percentile

of the weight for age distribution.

Conclusion

Agricultural diversification and commercialization can produce an increase on household in-

comes. Increased incomes can theoretically improve nutritional status for children in the house-
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hold. However, diversification and commercialization impose additional risks

We find that children in Tanzania have a lag in height for age relative to the WHO reference

population supporting previous evidence from developing countries. Access to safe water supply

is important for improving height for age. Children in poorer households have a stronger effect

on their nutrition from the availability of safe water supply because it provides better hydration

and lower incidence of water borne diseases when transitioning from breast-feed to supplemental

foods. Diversification does not have a significant effect on stunting. Selling cash crops only

has a positive and significant effect on children with the lowest high for age. However, having

a contract for producing and commercialize food crops has a negative effect on stunting while

children in households that engage in contracting for cash crops have better measures of hight

for age.

Older children have better weight for height for the 20th, 40th and 60th percentile, although

age is only significant for the children at the bottom of the distribution. A year 2011 dummy

has a negative and significant effect on weight for heigh that maybe explained by the drought

that affected Tanzania in 2010/201. The effect was larger and significant for all percentiles of

the distribution expect the top one, as they highly depend on own grown food. The percent

of land cultivated in export crops has a significant and negative effect on the children with

the highest wasting status while these children benefit from significantly from diversification.

Engaging in food crops sales has a positive effect on the short-term nutritional status of children

while contracting for food crop production only has a significant effect on wasting of the top

percentile children. The effect is negative suggesting that these households may be decreasing

the supply of food crops for household consumption. Moreover, contracting for cash crops has

a positive effect on weight for all children but the results suggest that the children with the

highest weight for height are the most benefited.

When looking at underweight, we find that older children have lower weight for age but

there is no gender differences. Living in a rural area has also a negative and significant effect on

weight for age for all children while overall access to safe water supply, although not significant,
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has a positive effect. Farm size has a strongly positive effect on underweight for the children in

the 20th, 40th and 60th percentile. The percent of land cultivated in cash crops is significant

and positive while the percent of land cultivated in export crops is negative and significant but

only for the 80th percentile estimation suggesting that children in this percentile have a negative

impact from dedicating land to export crops. We do not find any effect of diversification or

commercialization of food or cash crops on underweight but selling export crops has a significant

and negative effect for the children at the bottom of the distribution. Contracting for food crops

has a negative effect on underweight while contracting for cash crops has a positive effect on

underweight, specially for those children in the 60th percentile.
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Appendix: Classification of crops in food, cash and ex-

portable.

List of crops classified as food crops Maize, Paddy, Sorghum, Bulrush,Millet, Finger,Millet,

Wheat, Barley, Cassava, Sweet Potatoes, Irish potatoes, Yams, Cocoyams, Onions, Ginger,

Beans, Cowpeas, Green,gram Chick peas, Bambara nuts, Field peas, Sunflower, Sesame, Ground-

nut, Soyabeans, Caster seed, Passion Fruit, Avocado, Pomelo, Jack fruit, Durian, Bilimbi,

Rambutan, Bread fruit, Malay apple, Star fruit, Custard Apple, God Fruit, Mitobo, Cabbage,

Chilies, Amaranths, Pumpkins, Egg Plant, Okra, and Fiwi.
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List of crops classified as exportable fruits and vegetables Banana, Mango, Papaw,

Orange, Grapefruit, Grape, Mandarin, Guava, Plums, Apples, Pears, Peaches, Lime, Lemon,

Plum , Peaches, Tomatoes, Spinach, Carrot , Cucumber , WaterMellon, and Cauliflower.

List of crops classified as cash crops Cotton, Tobacco, Pyrethrum, Jute, Seaweed , Sisal,

Coffee, Tea, Cocoa, Rubber, Wattle, Kapok, sugar cane, Cardamom, Tamarind, Cinnamon,

Nutmeg, Clove, Black Pepper, Pigeon pea, Pineapple, Palm Oil, Coconut, Cashew nut, Green-

Tomato, Monkeybread, Bamboo, Firewood/fodder, Timber, Medicinal plant, and Fence tree.

Appendix of Figures and Tables
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Figure 1: Anthropometric Outcomes for Preschool Children in Tanzania

Figure 2: Quantile-Quantile Plots for Anthropometric Measures for Preschool Children in
Tanzania
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