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Unanticipated spikes in food prices can increase malnutrition among the poor, with lasting 

consequences; however, livelihood strategies that include producing food for home 

consumption are expected to offer a measure of protection. To test this, we use 

anthropometric and consumption data from Indonesia collected before and after the 

2007/08 food price crisis. Based on standardized height and weight measures, our results 

indicate that soaring food prices had a significant and negative impact on child growth among 

households that did not produce food for home consumption. A corresponding effect was 

undetectable for the households that did. The results remain robust when income effects 

from increased commercial sales, and possible attritions through migration and fostering are 

considered. Further, local food price changes were uncorrelated with the share of producing-

households in the village and the initial average child nutrition status in the village, 

suggesting that observed outcomes are directly attributable to market events and livelihood 

strategies. Gender differences were not detected. Our findings imply that the food price crises 

can have negative impacts on children, potentially leading to lifelong disadvantages. 

Livelihood choices that include food production provide protection against price hikes but 

may trap households on low income paths. 
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1.  Introduction 

Poor households build livelihood strategies that include mechanisms to mitigate and manage the 

many risks they face. Included are informal forms of insurance based on a willingness to help 

extended family members and neighbors in time of need with the expectation of receiving 

assistance when needed. In the absence of formal insurance and risk markets, informal mechanisms 

are crucial and can work well when risk events are idiosyncratic. However, informal insurance 

systems can fail when needed most in the face of a systemic risk event affecting all members of the 

informal insurance network. Governments can and do help prop-up informal systems by 

responding to crises and by building all-purpose safetynets. 

In rural areas, households often choose to produce much of their own food. This livelihood 

choice provides a measure of protection against a loss of other sources of income and can be 

especially effective in the face of rising food prices. However, the protection comes at a cost, since 

the strategy can obligate families to devote limited land and labor resources to activities and 

production technologies that are less profitable under normal circumstances. In turn, this makes it 

harder for families to generate higher incomes, accumulate wealth and human capital, and escape 

reinforcing poverty traps. 

In this paper, we focus on surging food prices, a cardinal risk that can undermine the capacity 

of poor households to meet minimal nutritional needs. We distinguish between two types of 

households: households that produced some food for home consumption (food-producers) and 

households that did not (non-producers), and examine the potentially permanent effects of the food 

price crisis of 2007-08 on child nutrition intakes. We calculate local food price indices to take into 

account spatial differences in the transmission of global price shocks and the effects of differing diet 

compositions; we construct standardized child anthropometric nutrition-status measures, height-

for-age and weight-for-age z scores, to detect health outcomes. The analysis uses Indonesian 

household panel data collected in 2007 and 2010. The villages in our sample are rural, but include 

farming and non-farming households. The first round of 2007 was fielded from the second to third 

quarter, immediately before the initial food price run-up late in 2007. The follow-up survey was 

conducted in 2010 after the crisis had subsided. The timings offer us an ideal setting to assess the 

impact of food price spikes on child growth.3 The geographic coverage of the survey over seven 

                                                             
3 First, early childhood nutrition status is a cumulative measure that records long-term impacts of an event 
that adversely affects their nutrition intakes. The 2007/08 food price crisis is a good example, which can be 
captured by nutrition status such as the height-for-age z score. Second, though the 2007/08 food price crisis 
that created international food price spikes ceased in the middle of 2008, price transmission to domestic 
markets depends on various factors (discussed in Section 2).  The Laspeyres price index calculated from the 
2007 and 2010 local food prices and consumptions captured in 98 villages is high, that is, local food prices 
have increased rather continuously during the period (see Section 3).  
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provinces in five macro regional islands lets us take advantage of significant variations in village-

level food price changes. 

Our findings suggest that the livelihood strategies available to food-producers and non-

producers are qualitatively different, which led to asymmetry in the impact of the price crises on 

child growth. Specifically, we find strong evidence that soaring prices had a significant and negative 

impact on child growth among non-producer households, despite government-backed support 

programs meant to help the most vulnerable. At the same time, a corresponding effect on child 

growth was not detected for food-producing households, suggesting that minimal levels of self-

sufficiency in food mitigated the harshest consequences of the crises.4 The result remains robust 

when income effects from increased commercial sales and possible attritions through migration 

and fostering arrangements are considered. Further, local food price changes were uncorrelated 

with the share of non-producer village households and the initial average child nutrition status in 

the village, suggesting that observed outcomes are directly attributable to market events and 

livelihood strategies. Interestingly, gender differences were not detected. Our findings imply that 

the food price crises can have long-term impacts on child human capital formation, potentially 

fostering lifelong income inequality among those affected at an early and vulnerable stage of life. 

This gives incentive for households with access to land to produce their own food, thereby 

achieving a measure of protection against food price shocks. However, the strategy comes at a cost, 

since it may trap poor households on low income paths. Policy implications are discussed in the 

concluding section. 

 

2. Background 

Following decades of relative stability, global food prices spiked between the summer of 2007 and 

June 2008. On the heels of a six-month run-up in oil prices, wheat prices began to rise, surging 14 

percent between May and June 2007. Maize prices increased 15 percent between December 2007 

and January 2008. Rice prices, which had been climbing modestly during the summer, registered 

month-over-month increases of 21, 24 and 42 percent in February, March and April of 2008. Stocks 

relative to use had fallen for all three grains during the previous years, for a variety of reasons, 

including a strategic decision by China to drawn down government stockpiles (Headey and Fan, 

2008; Piesse and Thirtle, 2009). With inventories low, markets were positioned to react sharply to 

                                                             
4 The livelihood strategy focused in this paper, that is, the decision to produce food, is rigid at least in the 
short run. Our empirical evidence shows that the initial livelihood strategy and the subsequent price changes 
are uncorrelated. Our main conclusion remains robust even if non-producer households start food production 
after seeing an increase in food prices since such an action tends to narrow the average gap between 
producers and non-producers.  
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negative news (Larson, 2007). In the case of wheat, poor harvests in Ukraine and Australia were 

seen as triggering events, while, in the case of maize, the large diversion of US maize to mandated 

biofuel quotas was blamed (Mitchell 2008; Timmer, 2010, Headey, 2011b). In the case of rice, 

researchers suggest that the crisis was largely driven by a series of over-reactive policy decisions, 

and that interventions meant to insulate domestic markets sometimes led to rounds of counter-

productive hoarding and speculation (Slayton, 2009; Dawe, 2009; Timmer, 2010). Regardless, a 

contagion of decisions by large producers to restrict exports clearly exacerbated the crisis (Headey, 

2011b).5 From April 2007 to April 2008, the World Bank’s Food Price Index rose by 67 percent, the 

associated Grain Index nearly doubled, and rice prices nearly tripled. 

The scale and suddenness of the price increases unleased widespread social and political 

unrest (Slayton, 2009; Bellemare, 2015). However, the sharp change in food prices played out 

differently among households, creating a continuum of outcomes, even among the poor (Swinnen, 

and Squicciarini, 2012.) In rural areas especially, households produce some or all of their own food, 

and this key aspect of rural livelihood strategies is thought to have been particularly important 

during the food price crises, since the cost of food produced and consumed at home is unaffected by 

changing market prices. In addition, households producing a surplus of food likely benefited from 

higher prices, as did households with livelihoods linked to agriculture. Consequently, poor rural 

smallholders are thought to be less vulnerable to food price spikes than the landless and urban 

poor (Ruel et al, 2010). Even so, this strategy comes at a high cost, since smallholders must often 

pass up more-profitable opportunities in order to generate their own food. What’s more, 

households often choose to produce their food using traditional low-risk-low-productivity farming 

methods. These choices can trap households on low-income paths that keep poor households poor 

(Binswanger and McIntire, 1987; Rosenzweig and Binswanger, 1993; Carter et al., 2007; Larson and 

Plessmann, 2009; Larson et al. 2016).  

Nevertheless, because the poor devote 50-80 percent of their expenditure to food and because 

many poor rural households are net buyers of food, the food crisis was thought to have increased 

poverty and malnutrition in both rural and urban areas (de Pee et al., 2010). Results from a series 

of simulation models suggest these impacts were large. For example, de Hoyos and Medvedev 

(2011) estimate that the food crisis increased global poverty by more than 155 million people, and 

analysis by USDA (2009) suggests that the number of food insecure people rose by 75-80 million 

because of the crisis. The simulation models distinguished between food producing and food 

consuming households, and the results suggest some portion of poor net-producer households 

                                                             
5 Wheat exports Argentina, Kazakhstan, Russia and Ukraine were banned or otherwise restricted. China 
limited maize exports and levied new export taxes as did Argentina. Cambodia Egypt, India and Vietnam, 
restricted rice exports (Headey, 2011b).  
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benefited from higher prices. For example, Ivanic and Martin, (2008) estimated that the crisis, on 

balance, decreased poverty rates in Pakistan and Vietnam. Still, most studies concluded that global 

net poverty rates increased as a result of the crisis, as did poverty rates in most developing 

countries, including Indonesia (McCulloch, 2008; Warr and Yusuf, 2014). 

          It is important to note that most staple crops are produced and consumed locally; for example, 

only 7-8 percent of the world’s rice enters formal trading routes (Timmer, 2010). And while there is 

strong evidence that the prices recorded at a country’s borders reflect global markets, 

transportation and transaction costs mute the impact of changes in international prices on local 

prices (Mundlak and Larson, 1992; Dawe and Maltsoglou, 2014; Yang et al., 2015.). Long-standing 

trade and food policies affect pass-through rates, too. However, in the case of the food-price crisis, a 

weakening US dollar and new interventions were important as well (Anderson, Ivanic and Martin, 

2013).6  

For example, in his study of seven large Asian countries during the crisis, Dawe (2009) found 

that, on average, exchange rate appreciations muted the impact of rising global prices by 18 

percent, roughly $32 per ton. Dawe also reports that the remaining price-wedge, attributable to 

markets and policies changed during, as tariff, trading rules and consumption taxes were adjusted 

to insulate local markets. The net effect was to lower domestic prices, on average, by $97 per ton, 

up from an average of $16 a ton during the previous four years. In the case of Indonesia, Dawe 

found that policy-related protection rates for consumers increased from $13 to $123 per ton during 

the crisis. Currency movements slightly reduced the rate of protection, moving from an estimated 

$20 per ton pre-crisis to $19 per ton. 

Households that do face rising food prices can adjust, although the capacity to do so varies. 

Wealthier households are better able to smooth their intake of calories and essential nutrients by 

adjusting other expenditures, by drawing down savings and selling assets, and by borrowing 

(Morduch, 1995; Dercon, 2005; Kazianga and Udry, 2006; Carter and Lybbert, 2012). In contrast, 

poor households spend a disproportionate amount of their income on food generally and on staple 

crops in particular (Jensen and Manrique, 1998; Warr, 2005). Consequently, poor and near-poor 

households that purchase food are especially vulnerable to rising food prices.  

In the face of incomplete markets for credit and insurance, poor households also develop 

alternative informal insurance mechanisms with family members and neighbors to mitigate the 

risks they face, lending support when asked and seeking assistance when they face difficulties of 

their own. Such arrangements can be affective when risks are idiosyncratic, but can also fail with 

dire consequences in the face of systemic events like the food crisis (Townsend, 1994; Larson, 

                                                             
6When governments choose to intervene, the choice of instruments have distributional consequences 
(Poapongsakorn, 2010; Miranda et al., 2013).  
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Anderson and Varangis, 2004; Skees et al., 2005). To counter this, governments and donors 

responded by bolstering existing food safety net programs, and launching feeding programs and 

other new initiatives aimed at helping the most vulnerable (Demeke, Pangrazio, and Maetz, 2008; 

Wodon and Zaman, 2010). By enhancing the capacity of households and informal insurance 

networks, these programs can mitigate malnutrition impacts (Coady, Grosh, and Hoddinott, 2004). 

When all else fails, households apportion limited food supplies among family members, where 

allocations are affected by family size, age and gender (Lanjouw and Ravallion, 1995; Aromolaran, 

2004; Kumar and Quisumbing, 2013). 

          To the best of our knowledge, there are no peer-reviewed studies measuring the impact of the 

food 2007/08 price crisis on poverty, nutrition outcomes, or child human capital in Indonesia. 

However, there are a number of studies showing the links between child nutrition outcomes and 

fast-rising food prices from a decade earlier. The so-called “financial crises” of 1997/98 was in fact 

a broader event with three elements: a banking crisis, which led to a sharp depreciation of the 

Rupiah; widespread political discord, which ended the 31-year-old presidency of Suharto; and a 

severe drought combined with a series of wildfires, which led to food production shortfalls. During 

the crisis, price rose sharply, from January 1997 to October 1998. Rice prices increased by 195 

percent, vegetable prices increased by 200 percent, dairy and egg prices increased by 117 percent, 

and fish and meat prices increased by 89 and 97 percent (Block et al., 2004). The price hikes for 

protein and vegetables raised particular concerns about micronutrient deficiencies, which have 

been linked to impaired cognitive development, lower educational attainment, impaired work 

capacity, increased morbidity and shortened lives (Block et al., 2008; Christian, 2010; Mani, 2012). 

Nevertheless, studies of that episode suggest families managed to find ways to partly shield the 

diets of their children. For example, in a study limited to Java, Block et al. (2004) find no significant 

differences attributable to the 1997/98 crisis among children of either sex in a weight-for-age 

index; however, they do report an associated decline in maternal body mass, suggesting that 

mothers buffered the diets of their children by consuming less themselves.7 They also detect an 

increase in anemia for mothers and children, suggesting the crisis led to micronutrient deficits. 

Using a nationally representative dataset, Strauss et al. (2004) also found no noticeable decline in 

weight-for-age from the crisis. Like Block et al. (2004), they detect declines in hemoglobin 

concentrations, although the declines are only statistically significant among boys. Mani (2012) 

finds indications that the crisis reduced future height, but also finds evidence that younger children 

were able to partly recover. Estimating micronutrient demand elasticities before and after the 1997 

                                                             
7 It is important to keep in mind that, separate from the effects of specific economic events, many children in 
Indonesia remain at risk of malnutrition, despite decades of sustained economic growth and declining 
poverty rates (Strauss et al., 2004). 
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crises, Skoufias, Tiwari and Zaman (2012) show that households managed to cope during the crisis 

by significantly adjusting the composition of their diets.  

Looking at the on-going, rather than episodic effects of food price fluctuations in Indonesia, 

Yamauchi (2012) shows that the seasonality of rice price explains birthweight, which subsequently 

affects height and weight. In turn, low birthweight negatively impacts schooling outcomes, such as 

the age at which children start school and the number of grade repetitions. The research suggests 

that, over time, seasonal (and presumably predictable) price movements combined with 

imperfectly timed fertilization have long-lasting impacts on human capital outcomes. 

Before moving on, it is worth pointing out key differences between the 1997/98 and the 

2007/08 crises, since much of what we know about the impact of food price spikes on childhood 

nutrition in Indonesia is based on the earlier event. As discussed, the 1997/98 crisis originated in 

the financial sector and moved quickly to the real economy. The Indonesian GDP declined by 13 

percent in 1998 and remained flat in 1999. Food prices soared partly on a sharp devaluation of the 

rupiah and also because a drought and associated wildfires harmed domestic food production. The 

drought proved especially harmful to smallholder farmers (Bresciani et al., 2002). In contrast, the 

Indonesian economy remained strong during the 2007/08 crisis, as did the rupiah. Smallholder 

farmers did not face weather-related problems, and agriculture largely benefited from higher 

international prices, growing as a share of GDP. Nationwide poverty levels fell in both rural and 

urban areas, and self-assessments of food insecurity improved during the period (Headey, 2011a).  

Nevertheless, our results suggest that a segment of society remained vulnerable to the 

significant prices increases that did occur. The harshest consequences were felt by mostly urban 

households that did not produce a portion of their own food.  

3. Empirical Strategy 

Our empirical strategy includes two key elements. First, we assume that the food price spike 

experienced 2007/08 was not anticipated. We find support for this assumption in our analysis. 

Second, we speculate that livelihood strategies that include producing food for home consumption 

provide a fundamentally distinct form of ex ante protection against food price spikes. The 

hypothesis does not imply that households cannot and do not make adjustments within their 

overall livelihood strategies. Indeed, the data we present shows that households made significant 

changes to their diets to compensate for overall rising prices, and for relative price changes among 

food commodities. There is also weaker evidence that some household became food producers 

because of the crisis. Nevertheless, we find strong evidence that pre-crises food-producing 

households retained a significant advantage over other households and were better able to protect 

the nutritional intake of their children. 
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3.1 Measurement, Identification and Specification 

We use child nutrition status, specifically the height-for-age and weight-for-age z scores, to measure 

child human capital. To measure price changes, price indices are constructed from price and 

quantities and consumption data captured in two rounds before and after the 2007/08 food price 

crisis. First, we compute the median price for each food commodity in each village for each period. 

Both value based expenditure shares and calorie based consumption shares are used to construct 

the indices that are used for our analysis. For the value based indices, village-average consumption 

quantities are valued by median village-prices to calculate an aggregate consumption budget and 

commodity expenditure shares. For the caloric measures, observed consumption quantities are 

converted to calories; total calories consumed are then calculated along with commodity shares. 

The base year for the indices is set to 2007.  

The consumption data distinguish between household-produced food and food from other 

sources. We use this to calculate a discrete indicator based on the proportion of food consumption 

(in terms of calories) supported by own production. We then use the indicator in our estimation of 

the consequences of food-producing and other livelihood strategies during the crises. 

We use the following first-differenced applied model to measure the impact of food price 

spikes on child nutrition status: 

 ∆gijv = β1ΔPv + β2kj
0ΔPv + Xijv

0 B′ + Δεijv (1) 

where Δgijv is change in the anthropometric measure (weight or height) of child i, in household j 

and village v, ΔPv is the change in village-level price index (using either quantities or calories 

consumed weights), kj
0is the initial livelihood-strategy measure, which takes the value of one if the 

proportion of consumed food calories supported by own production prior to the crisis is below a 

threshold and zero otherwise. We initially set the threshold at zero – that is we categorize any 

household that is recorded as having consumed food produced by the household as a producing 

household, regardless of the proportion of consumption produced at home. We later use alternative 

thresholds to test the robustness of our results. Xijv
0  is a vector of initial individual, household and 

village characteristics, including the child’s age, gender, birthweight, and initial household income. 

The term Δεijv is an error difference term, with a distribution centered on zero. The set [β1, β2, Β] 

are parameters to estimate.  

A potential correlation between of Δ𝑃𝑣 and 𝑘𝑗
0 is a concern. First, the household may invest in 

child human capital to increase their resilience to possible food price spikes if they believe that such 

events are likely to occur. Second, consumption shocks likely cause Δ𝑃𝑣 and 𝑘𝑗
0 to move together – 

that is, some households may have decided to produce food at home once the runnup in prices 
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began. To minimize the risk of a possibly endogenous Δ𝑃𝑣 we use a Laspayres index, based on the 

2007 pre-crisis consumption bundles:8 

 𝑃𝑣𝑡 =
∑ 𝑝𝑣,𝑠,𝑡𝑞𝑣,𝑠,𝑜𝑠

∑ 𝑝𝑣,𝑠,𝑜𝑞𝑣,𝑠,𝑜𝑠
(100) = 100 ∑

𝑝𝑣,𝑠,𝑡

𝑝𝑣,𝑠,𝑜
𝑤𝑣,𝑠𝑠  (2) 

where 𝑝 and 𝑞 are village-median prices and village-average consumption values for commodities 

𝑠 = 1,2, … 𝑆 for 𝑡 = 0 = 2007 and 𝑡 = 1 = 2010; the share-weights are 𝑤𝑣,𝑠 =

 [𝑝𝑣,𝑠,𝑜𝑞𝑣,𝑠,𝑜 ∑ 𝑝𝑣,𝑠,𝑜𝑞𝑣,𝑠,𝑜𝑠⁄ ]. Because the index uses weights determined prior to the price spike, it 

represents a village-level measure of the potential price shock prior to any adjustments of 

expenditures; the measure also accounts for fixed village-level transaction costs arising from 

commodity-and-place specific policies and markets. Further, because the index is based on pre-

crises price, the 2010 index values give the percentage change in village prices, weighted by value 

or by calories. These features give the measure an intuitive appeal, and should mitigate potential 

endogeneity problems. Still, this second point is ultimately an empirical issue, which we address 

later in the paper.  

3.2 Descriptions of the Survey and Data 

This section describes the survey data from Indonesia. The data come from panel household 

surveys in Indonesia, conducted jointly by Indonesian Center for Agricultural Socio Economic and 

Policy Studies, International Food Policy Research Institute and Japan International Cooperation 

Agency. The primary source of our data is the village and household surveys conducted in 2007 for 

98 villages in 7 provinces (Lampung, Central Java, East Java, West Nusa Tenggara, South Sulawesi, 

North Sulawesi, and South Kalimantan) under the Japan Bank for International Cooperation (JBIC; 

currently JICA) Study of Effects of Infrastructure on Millennium Development Goals in Indonesia 

(IMDG-1). Figure 1 shows locations of surveyed villages. In 2010, the survey team revisited all the 

98 sample villages to re-interview sample households and their splits.9 Out-migrants were also 

tracked through either direct or phone interviews. 

                                                             
8 The Paasche index uses the 2010 consumption bundles and thus represents a measure of the price surge’s 
impact, after consumption patterns have adjusted. We return to this topic later in the paper. 
9 The survey sample was designed to overlap with villages covered in the 1994/95 PATANAS survey conducted by 
the Indonesia Centre for Agriculture and Socio-Economic Policy Studies to build household panel data. The 
PATANAS survey focused on agricultural production activities in 48 villages chosen from different agro-climatic 
zones in these seven provinces. In 2007 the IMDG project expanded the scope of research by means of a general 
household survey, and the research was further expanded with the surveying of 51 additional villages in the seven 
provinces. In the sample of previously surveyed villages, we re-sampled 20 households per village, and the split 
households were followed. In the new villages, the sample included 24 households from the two main hamlets in 
each village. One of the 48 villages included in the 1994/95 PATANAS survey (in West Nusa Tenggara province) was 
not accessible in 2007 because of safety concerns, so the overall sample consisted of 98 villages. The locations of 
the sampled villages are shown in Figure 1. In 2010 a follow-up survey covered all 98 villages. The 2010 survey had 
a few important changes in the design. First, it tracked out-migrants in terms of either physical visits or phone calls 



10 

 

                                                       Figure 1 about here 

The 2007 survey was designed to overlap with villages covered in the 1994/95 PATANAS 

survey conducted by ICASEPS in order to build household panel data. The 1994/95 PATANAS 

survey was representative for Indonesia’s major agro-climatic zones. In 2007, the ICASEPS/IFPRI 

team visited those villages to expand the scope of research as a general household survey. Thus, the 

IMDG-1 sample inherited the representation of major agro-climatic zones in the country. Moreover, 

the 2007 round added 51 new villages in the same areas (sample districts). These new villages 

were selected with the following criteria. Villages that had received relatively large amounts of 

government infrastructure projects during the period of 1995 to 2005 (mainly funded by either the 

Japan Bank for International Cooperation or the World Bank) were listed from the sample districts. 

The new villages were randomly sampled from the list. In the above procedure, the expanded 

sample also represents the major agro-climatic zones. In the revisited original-sample villages in 

2007, 20 households were resampled per village from the 1994/95 sample and the split households 

(defined below) were included. In the new villages, 24 households were sampled in each village. 

The 2010 survey followed the sample households in all 98 villages.  

Between the surveys, some household members separated from the original 2007 households 

to start their own new households or to join other households. For survey purposes, a split 

household is defined as a new household in which (i) a member of the original household became 

the head of a new household, and (ii) the household resides in the same village. By contrast 

household members who moved out of the original village or simply joined other households 

within the village are not called splits in the survey. From 2007 to 2010, 9.25% of the 2010 

households were split households under the above definition. 12.97% of the sample individuals 

recorded as household members in 2007 migrated out, i.e., either moved out of their village or 

joined other households in their village. The proportion is 11.82% once the group is restricted to 

those aged 20-55 in 2007.10  

Anthropometry data were collected in both 2007 and 2010. Child’s height, weight, and his/her 

mother’s weight were measured in the field. In addition, birthweight was recorded from official 

sources. However, the age coverage differs between the two rounds. In the 2007 round, children 

aged 0 to 6 were covered, and the 2010 round extended the age range to cover children aged up to 

                                                             
(in addition to capturing split households in the same villages). Second, the anthropometry module covered 
children age 0 to 12 years, so the coverage of children was expanded (the 2007 survey covered children age 0 to 60 
months). This study uses the anthropometry section of the 2010 survey 
10 In the case of split households, child anthropometry data were collected since the full household 
questionnaire was used. However, in the case of out-migrants who joined other households in the same 
village or moved out from the village, child anthropometry data were compromised since due to time 
constraint, the survey team had to shorten the household questionnaire. The tracking rules have some 
implications on potential attrition bias, which turned out to be inconsequential in our analysis below.  
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12. Following a standard procedure, we calculated the height-for-age z scores for children aged 0 to 

12 and the weight-for-age z scores for children aged 0 to 10. In the panel analysis, we use the 

sample of children aged 0-6 in 2007 (thus, corresponding to the cohort aged 3-9 in 2010). 

The surveys collected consumption and expenditure data using the following formats. For food 

consumption, which is of our primary interest, respondents were asked to do a one-week recall to 

provide information, for each commodity, on quantity consumed and, if purchased, the price. They 

were also asked the share of total consumption produced by the household and the share received 

as a gift. The 2007 round used varying units but quantities were converted into kilograms when the 

data were processed. The 2010 round recorded quantities in kilograms when households were 

interviewed; if necessary, alternative units were converted in the field). We use prices per kilogram 

in our analysis. From the above data, we computed the proportion of calories produced by own 

production. Two measures were constructed for main food items, which includes (i) staple, (ii) fish, 

meat, tofu and tempe, (iii) beans (pulses), (iv) vegetables and fruits, and (v) milk and eggs.11 Figure 

2 shows the distribution of home-produced calorie shares for the main food commodities and also 

for the subset of staple goods. In the case of staple foods, the shares cluster around zero and one, 

indicating that while most do not rely on home-grown staple foods, a portion of households rely 

exclusively on the staple crops they produce. 

                                                          Figures 2 about here  

As discussed, we use both calorie-weighted and value-weighted indices in our analysis. This is 

because of potentially significant differences in the way household adjust to higher prices. 

Sometimes households adapt by moving to lower-quality lower-priced commodity grades, for 

example, by purchasing bags of rice with a higher proportion of broken grains. Especially for staple 

foods, these lower grades usually provide the same number of calories per kilogram. Consequently, 

a value-weighted index can underestimate the impact of a price increase for staple goods when 

nutritionally equivalent lower-priced grades are available. A calorie-weighted index addresses this 

concern. Alternatively, an increase in food prices can lead households to shift to food items that are 

less nutritious, but which generate the same number of calories; for example, when consumers 

switch from protein rich meat to calorie-rich staples. In this case, caloric weights mask an 

expenditure adjustment with important consequences for childhood development.12 The two types 

of adjustment are not mutually exclusive, and households may adjust in both ways. 

                                                             
11 Other categories (vi) oil/fat, (vii) dried foods, (viii) spices, (ix) sugar/sweets, and (x) beverages, which are 
also included when price indices are computed.   
12 See, for example, the discussion in D'Souza and Jolliffe (2014) and the references therein.  
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As a practical matter, the differences are small in our setting. Figure 3 compares the 

distribution of village Laspeyres price indices for 2010 using value-share and calorie-share weights. 

The calorie-weighted index is dominated by the value-weighted index but the two distributions are 

quite similar. 

                                                          Figures 3 about here 

Table 1 shows descriptive statistics of the Laspeyres price index by province using either 

quantities or calories as weights.13 The table illustrates two points.  First, the index is larger when 

weights are constructed from consumption quantities. This implies that households tend to 

consume more calories from foods that had smaller price increases at the subsequent period. 

Second, regardless of which index is used, the means are quite similar across provinces, which 

indicates that the impact of the crises on food prices were national rather than provincial. 

Nevertheless, we find significant within-province variations of food price changes, which we use in 

the child-growth regressions.  

                                                             Table 1 about here 

As discussed, we use Laspeyres indices in our estimation because the shares indicate 

expenditure outcome prior to the food price shock and therefore predetermined in our applied 

model. By contrast, the weights in a Paasche index reflect final period expenditures. Consequently, 

differences between the two indices shows the degree to which, on average, households were able 

to lessen the impact of price crisis by restructuring consumption. Figure 4a and 4b compare the 

village-distributions of Laspeyres and Paasche indices for 2010 (value-based and calorie-based 

weights, respectively). The distribution of the Paasche distribution is to the left of the Laspeyres 

distribution with a considerably shorten right tail. On the whole, the figures suggest that 

households were able to lessen the initial impact of the price shock by reallocating their 

expenditures. Additionally, households in villages most affected by the shock appear to have 

adjusted the most.  

                                                     Figure 4a and 4b about here 

Table 2 shows food shares in value and calorie and Laspeyres index by food category. First, we 

observe that the average consumption share of staples, measured in calories, increased from 46 to 

58 percent, while the share in value slightly decreased from 28 to 25 percent. In contrast, the share 

decreased in calories in fish/meat/tofu/tempe and vegetables/fruits. Consistently, these categories 

experienced the largest price increase during the period.  The table indicates a shift of consumption 

                                                             
13 For reference, Annex Figure A1 shows commodity-wise price changes measured by price 2010 divided by 
price 2007 and Annex Table A1 shows expenditure shares. It is clear that price increase is particularly large 
in vegetables. 
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from nutritionally rich to nutritionally poor foods, pointing to an increased risk of micronutrient 

deficiencies. 

                                                              Table 2 about here 

3.3 Addressing Potential Endogeneity and Measurement Concerns 

Attrition between the sampling periods is very small. In the estimation sample, attrition rates of 

children are 5.65% and 2.87% over the three years for the height-for-age z score and the weight-

for-age z score, respectively.14  Nevertheless, there is a risk that the sample used in our analysis is 

the result of a selection process endogenous to the price shock – for example, that fostering 

arrangements made in response to the crisis explain the attrition found in our sample. To check, we 

examined whether the main explanatory variables used in the main analysis are significantly 

correlated with attritions. The preliminary test showed that they are not, which leads to more 

confidence in our main results.15  

 

                                                               Table 3 about here 

We also see that average price changes and the initial livelihood strategy are uncorrelated. In 

particular, village-level price changes captured by the Laspeyres price index are regressed on the 

proportion of non-producers in the village (Table 3). The results confirm that local food price 

changes are uncorrelated with the initial livelihood strategies. In particular, the production 

structure prior to the food price crisis did not affect the subsequent price index, though it is 

potentially correlated with the consumption bundles in 2007 used to weigh commodity-wise price 

changes. No correlation between the price index and the initial livelihood strategy also means that 

there is no evidence that households started producing food in anticipation of a future price surge. 

This finding is important since, to some extent, we can conclude the extent to which non-producers 

at the initial stage decided to produce food after seeing price changes is negligible. .16 As shown 

                                                             
14 Attrition comes from the following three possibilities: (i) children were not followed up in the 2010 survey 
under the tracking rules, (ii) anthropometry data were not collected for some reasons (e.g., children were 
temporarily away from their households), and (iii) outliers that become missing when age-standardized z 
scores were computed.  
15 In the weight z-score attrition equations, the asphalt road indicator and distance to provincial capital have 
significantly negative effects on attrition. However, since these two variables are controlled in the main 
outcome equations, we can conclude that they are not influential to our main findings. Though the effect of 
the food price change is significant at a 10 percent confidence level in the weight z-score attrition equation 
(calorie-based), the focus of our analysis is on the impact on children in non-producer households.   
16 In the abstract, it is still possible that common shocks affected food prices and child human capital 
simultaneously, creating a correlation between the two variables. In order to have our empirical evidence, 
however, the effect needs to be separable between food producing and non-producing households, which we 
think is highly unlikely in the given empirical setting. 



14 

 

later, a full specification that includes all explanatory variables (village-average) also confirms the 

result. 

                                                           Table 4 about here 

We also compare children’s and household characteristics between the producer and non-

producer groups. Table 4 shows the group-specific means and t values. Birthweight, age, gender, 

and anthropometric measures (height and weight z scores) are similar between the two groups.17 

That is, the individual-level initial conditions were not statistically different. However, the 

comparison of household characteristics shows that heads of the non-producer households are 

more likely to be male and older and earnings (not including transfer incomes) are significantly 

higher. However, the value of assets is similar between the groups.18  

One final concern has to do with our indicator of producer status. We base our classification of 

self-reported consumption data that spans a short period of time. Potentially, producers may be 

misclassified as non-producers if stocks of self-produced foods have already been consumed or are 

held in storage as a hedge against seasonal price increases.19 Misclassification in the opposite 

directions, non-producers wrongly identified as producing households, are less likely since 

households affirm that they have consumed home-produced foods during the recall period. 

Moreover, remaining mistakes are likely attributable to non-systematic recall or recording errors, 

which are less problematic. Consequently, potentially systemic classification errors tend to reduce 

outcome differences between the two groups, since some households wrongly included in the non-

producer group received unaccounted-for protection. As a result, systematic errors of this type 

would make it more difficult to identify the nutritional advantages of producing households. 

Nevertheless, despite potential classification errors that obfuscate differences between the groups, 

we find robust evidence that children in food producing households experienced better health 

outcomes than non-producers during the crisis. 

                                                             
17 Our estimation results reported below show that the height z score increases larger among children of non-
producer households. However, we did not see any significant difference in changes in the weight z score 
between non-producers and producers. 
18 The results are qualitatively the same even if we use different cut-off points in the own-production share of 
food consumption to define non-producers. Table 4 uses 0%, whereas alternative tests used 5% and 10%.    
19 In our sample, some households appear to switch their status from non-producer in 2007 to producer in 
2010, although 69 percent do not. However, the adjustments are small. Of the remaining 31 percent, a quarter 
produced less than 6.3 percent of their food expenditures, while half produce less than 17 percent 
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4. Empirical Results 

This section summarizes the empirical results. As discussed, we use two constructions of the 

Laspeyres index to measure of food price changes, one based on quantities and the other on 

calories. Results using both formulations are presented in the following tables.  

                                                               Table 5 about here 

Table 5 shows the benchmark results on changes in the height-for-age z scores.20 Columns 1 

and 2 present the key results using value-weighted and calorie-weighted price indices, respectively. 

The specifications include: a non-producer indicator that has the value of one if the proportion of 

main food consumption own produced is zero and the value of zero otherwise21; the Laspeyres 

price index; a price-non-producer interaction term; the child’s age in months and age squared; a 

male gender dummy, the log of birthweight (kg), and province dummies. The results show a 

significant positive effect on height associated with the non-producer indicator and a negative effect 

associated with its interaction with the price. The price index itself is not statistically significant. 

Results are similar when either the value-weighted or calorie-weighted indices is used. All things 

equal, children in non-producer households experienced higher growth; however, the results 

suggest they were more vulnerable to food price spikes than food-producers, resulting in a 

measurable reduction in child growth during the study period. Age has a significantly positive but 

convex effect. Children in Lampung, East Java, Nusa Tenggara Barat and North Sulawesi grew faster 

relative to those in Central Java. Among non-producers, any existing inequalities in child human 

capital increased in severely affected areas. 

The point estimate in Column 3 of Table 5 shows that an exposure to the sample average value-

weighted Laspeyres index of 245.82 (from an initial value of 100) led to a reduction of the height z-

score by 1.65.   Changes in the height z-score by the above magnitude over 3 years are relatively 

large, implying a long term adverse impact on subsequent human capital outcomes, including 

learning and schooling. Columns 3 and 4 include additional household and village characteristics as 

controls: the number of household members; the household head’s age (years), household income 

(labor earnings in 2007, not including transfer incomes and non-labor incomes), a dummy for male-

headed households; the value of household assets (residential and durable goods in 2007); income 

                                                             
20 The height-for-age z scores and the weight-for-age z scores were constructed with reference to the WHO 
standard (WHO Multicentre Growth Reference Study Group, 2006). By construction, the z scores are gender 
specific.  
21 In the preliminary analysis, a continuous variable of the proportion of main food consumption own 
produced was used, but we discovered a significant gap comes from whether food is produced or not. In the 
analysis below, we also check robustness by changing the cut-off point to 5% and 10% production levels. 
However, the sample is not truncated to exclude highly sufficient food producers.  
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lost to negative shocks during 2008-201022, a dummy to indicate an asphalt inter-village road; and 

the distance to provincial capital (kilometers). Both household income and household assets are 

interacted with a gender (male) dummy. The asphalt inter-village road indicator and the distance-

to-the-provincial-capital variable are also interacted.  

Both Columns 3 and 4 confirm the earlier finding of a negative effect associated with the price-

non-producer interaction term.23 The price index itself is again not significant. Again, the results are 

largely unaffected by how the indices are weighted. Household income has a significantly positive 

effect on child-height only for females, while the initial value of asset holding has a significantly 

positive effect only among males. The estimated effects of income loss due to negative shocks 

during 2008-2010 were significant and negative when interacted with initial assets. The asphalt 

road indicator has a significantly positive effect only when the village is located far from the 

provincial capital.  

                                                            Table 6 about here 

Table 6 shows the results on changes in the weight-for-age z scores. The sample size differs 

that of Table 5 since the survey captured weight but failed to measure height for some children. 

Columns 1 and 2 present the key results using value-based and calorie-based price indices, 

respectively. Interestingly, in the case of the weight z scores, we find a marginally significant 

positive effect in birthweight only. Price changes and the interaction with the non-producer 

indicator are insignificant. Columns 3 and 4 include household and village characteristics. First, the 

birthweight effect remains significantly positive (t values are much larger). Second, total asset 

values and income loss have significantly positive and negative effects, respectively. Third, 

interestingly, changes in the weight z score are larger in more remote areas (i.e., distant from 

provincial capital), but not if the village is connected with a paved road. 

The results in Tables 5 and 6 present a clear difference in the price spike impact between the 

height z-scores and the weight z-scores. The difference between the two results is likely related to 

the timings of the price surge and the panel data collection. Food prices increased from late 2007 

until mid-2008, followed by a slight decline. The survey follow-up round was fielded in mid-2010, 

leaving time for affected children to gain weight if their nutrition intake improved. In contrast, 

height effects tend to be more permanent. The above observation is consistent with the existing 

research in which the height-for-age z score is chosen as the standard measure of early childhood 

nutrition intake (e.g., Alderman, et al., 2006). Since height is a cumulative measure of human capital, 

                                                             
22 There were 19 villages that reported crop failure. The effects of such incidents were included in this 
variable. 
23 In this sense, the substitution effect seems to overweigh the income effect among non-producers, whereas 
the balance is not clear among food producers.  
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the result indicates that the food price crisis had a longer-term impact on child human capital 

formation, in general, as early childhood stunting is often a strong predictor of lower education and 

learning outcomes at later stages (e.g., Alderman et al., 2006; Hoddinott, et al. 2008; Yamauchi, 

2008; Stackel, 2009).24  

                                                              Table 7 to be inserted 

In Table 7, we check robustness of the above results by using different cut-off points in the 

proportion of food consumption own produced. Columns 1 and 2 for the height z score (5 and 6 for 

the weight z score) use the indicator which takes the value of one if the proportion of food 

consumption own produced is smaller than 5 percent of food expenditures and the value of zero 

otherwise. Similarly, the cut-off point of 10% is used in Columns 3 and 4 for the height z score (7 

and 8 for the weight z score). Columns 1 to 4 confirm that the key results found in Table 5 on the 

height z score remain robust over a range of cutoff points. The impacts on change in the weight z 

score are insignificant in Columns 5 to 8. Based on the above findings, we conclude that the key 

results are not sensitive to the choice of the cut-off point in the proportion of good consumption 

own produced.  

                                                               Table 8 to be inserted 

Next, we check whether village level differences – observable and unobservable – affect the 

main results by using village fixed effects (Table 8). The specifications include all the individual and 

household level variables used in Tables 5 and 6 (not reported here). The results confirm that the 

key findings of the adverse effect of price shock for children in non-producer households are robust 

against the village-level differences. The effects are significant at 10% level for the height z-score, 

while such an effect was again not detected for the weight z-score.  

Next, we include the proportion of crop income in total household earnings and its interaction 

with Laspeyres index to explore possible income and wealth effects arising from food price spikes.25 

Included in our sub-sample of food producing households are households with significant levels of 

production at the onset of the crisis. These households have a greater capacity to substitute home-

produced food items for purchased food. In addition, they may be better positioned to expand 

production by employing more intensive techniques. Moreover, they may stand to make windfall 

profits during price spikes as harvested stocks appreciate and the expected value of already planted 

                                                             
24 We also estimated the two equations as a system (seemingly unrelated regressions), which confirmed that 
the results in Tables 5 and 6 are robust even after potential cross-equation correlation are considered. 
25 Total household earnings do not include transfer and non-labor incomes. The observations of negative crop 
incomes are treated as the share of zero (there are 677 households). The non-producers in our consumption 
definition may have crop incomes during the past crop year since food consumption was captured in the past 
one week. Some households that reported zero crop incomes used their crops only for own consumption.  
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crops rises. This is especially true for households, largely located in outer-Java island communities, 

that own mature cohorts of tree crops, like oil palm, rubber and coffee. At the same time, initial 

levels of income, wealth and producer-status were already included in the base regressions. 

Consequently, we are testing that the potential for progressively large windfalls affected child 

health outcomes. As Table 9 shows, we find that it does not. The key results, that producer-status 

protected gains in height remains robust. As with the previous results, we do not see any significant 

effects in the weight z score.  

                                                        Table 9 about here  

Implicit in our analysis is the assumption that parents shield the diets of all of their children 

equally during the crisis. However, parents may choose to protect a subset of the group. As 

discussed, the preference is sometimes gender-based with the consequence that intra-household 

resource allocation favors male children. Outcomes may also differ by age, because parents choose 

to protect the youngest and therefore the most vulnerable of their children, or because the 

youngest are often breast-fed.26 

                                                        Table 10 about here 

Table 10 summarizes estimation results on potential heterogeneity. The specifications include 

all the explanatory variables used in Table 5 (although they are not reported here). As discussed, 

producing food is one of several livelihood activities that mitigate the impact of food price 

increases. We investigate whether the initial asset-holding and amounts of non-food expenditure 

affect child nutrition outcomes. Both are expected to blunt the effects of surging food prices. Greater 

wealth makes it easier for households to dis-save in times of crises to protect consumption and a 

large portion of income spent on non-food items allows households greater scope for reallocating 

current income.  

First, we checked potential heterogeneity by the initial asset holding. Recall that assets were 

already included in our initial regression, so this exercise is a check to see if there is asymmetry in 

how assets affect producing and non-producing households. We find that they do not. Similarly, we 

find no indications that larger shares of non-food expenditures available for reallocation had 

differential effects on producer and non-producer households. 

The remaining results in the table relate to net remittance and public transfers in 2007. 

Households connected with others through remittances and/or already receiving public transfers 

before the crisis, may have in place informal or public insurance mechanisms that insulate them, 

                                                             
26 As discussed, early studies, including studies based in Indonesia, shows that breast-feeding mothers often 
lose weight during times of crises while protecting the nutritional status of their children. Yamauchi and 
Larson (2017) shows that parents tend to protect children with low height-z scores from rising food prices.  



19 

 

partly or wholly, from food price risks. The results suggest that the differential impact of receiving 

remittances were negligible. However, public transfers did appear to benefit non-producers in a 

differential way. This may be because non-producing households were better targeted. Or it could 

be that non-producing households were more reliant on the transfers and benefited more from 

them. Regardless, the result confirms the general conclusion from earlier studies that targeted 

interventions, such as feeding stations and cash transfers, can protect the welfare of children during 

times of crisis. 

5. Conclusions 

This paper examines the impact of food price spikes experienced during the 2007/08 food price 

crisis on child nutrition status using rural household panel data in Indonesia. Our results show that 

the crisis had a significant and negative impact on child growth, measured by the height z-score, 

among the non-producers. However, when food prices began to surge in late 2007, households 

entering the crises with a livelihood strategy that included a degree of food self-sufficiency were 

largely able to protect their children in a way that non-producers could not. The results remain 

robust when income effects from increased commercial sales are considered. Further, local food 

price changes were uncorrelated with the share of non-producer village households and the initial 

average child nutrition status in the village, suggesting that observed outcomes are directly 

attributable to market events and livelihood strategies. Differences by gender or age attributable to 

the crisis were not found in height regressions; however, we found evidence of greater weight gains 

by boys in non-producer households. 

Price indices constructed from food prices observed before and after the crisis show a 

significant spread in spatial outcomes. However, expenditure shares show that households adjusted 

their consumption bundles significantly, moving, in general, to less expensive and less nutritious 

food items. Measured differences between ex-ante weighted Laspeyres and ex-post weighted 

Paasche price indices suggest that households in areas subjected to the largest price changes also 

made the largest adjustments. As a consequence, the average impact of the price shock was 

lessened, and the spatial distribution of the price spike narrowed. This result held whether the 

indices were calculated using value-based weights or calorie-based weights. 

Previous research has established that early childhood nutrition is critical for human capital 

formation and shows that families take a variety of precautions to protect the health and well-being 

of their children against a range of economic shocks. Further, governments, development agencies, 

and charitable groups build safetynet systems to protect the most vulnerable. When food-price 

shocks do arrive, families take a variety of actions to lessen adverse impacts. In the specific case of 

the 2007/08 crisis, the Indonesian Government and civil society responded with additional 
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interventions targeting vulnerable children. And we find evidence that public transfers did help 

non-producer households. 

Still, our finding indicate that these multiple protections failed for a discernible number of 

households in Indonesia, resulting in a cohort of children born to vulnerable families with an 

additionally reduced capacity to succeed. Our results also show that the children of food-producing 

households fared better during the crises, suggesting that some degree of self-sufficiency in food is 

a prudent livelihood choice for poor households with access to agricultural land.  

This later result presents a conundrum for poor households and for policy makers. Our results 

indicate that, in normal times, child growth rates are higher among the non-producers. 

Consequently, for this group, policies should focus on shoring up targeted safetynets to provide 

adequate protections during adverse events, including episodes of unusually high food prices.27 For 

other households, livelihood strategies build around agriculture may generate higher incomes and 

better long-term welfare outcomes than available alternatives. Targeted safetynets can help these 

households as well, by providing an alternative hedge against high food prices and lessening the 

incentive to devote scarce labor and land resources to low-profit food crops. Improving on-farm 

productivity can, over time, also help farming households build up savings that can be drawn down 

to smooth out consumption when times are bad. Improving storage markets and the improved 

dissemination of on-farm storage methods can also help farming households. For one, better 

storage technologies can lower crop losses from field to market, thereby improving farmgate 

receipts and incomes. Importantly, improved on-farm technologies like hermetic bags or steel 

containers lower the costs of storing good on-farm for eventual consumption, thereby lowering the 

costs associated with livelihood strategies that include a self-sufficiency component28. 

  

                                                             
27 Non-targeted programs and policies to control domestic prices have proven expensive to maintain and 
therefore given to failure when most needed. See, for example, discussions in Larson, Anderson and Varangis 
(2004) and Larson et al. (2013). 
28 See Gitonga et al. (2013) and Ndegwa et al. (2016) and references therein on the impact of new on-farm 
storage technologies. 
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Figure 1: Locations of surveyed villages 
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Figure 2: Proportion of food commodities own produced quantity 
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Figure 3: Laspeyres price index – Comparison of value and calorie-weighted indices. 
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Figure 4a Price change – Laspeyres and Paasche indices based on quantities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4b Price change – Laspeyres and Paasche indices based on calories 
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Table 1 Laspeyres index by province 

Villages Obs. Mean Std. Dev. Min Max 
Lampung      

Value-weighted 16 260.1 45.9 184.23 343.1 
Calorie-weighted 16 231.6 41.2 150.4 297.3 
Central Java      

Value-weighted 12 252.8 83.4 162.8 479.9 
Calorie-weighted 12 243.2 80.1 161.5 472.2 
East Java      

Value-weighted 11 258.0 38.4 219.4 352.5 
Calorie-weighted 11 233.8 23.0 204.4 272.7 
NTB      

Value-weighted 13 228.1 56.7 152.8 324.2 
Calorie-weighted 13 231.2 71.1 163.2 389.3 
South Kalimantan      
Value-weighted 16 272.0 30.5 242.6 336.7 
Calorie-weighted 16 253.3 27.1 209.3 301.1 
North Sulawesi      

Value-weighted 12 224.0 38.3 180.7 289.1 
Calorie-weighted 12 191.0 25.9 157.7 244.6 
South Sulawesi      

Value-weighted 18 225.1 41.4 155.9 346.9 
Calorie-weighted 18 207.2 38.7 151.3 315.3 

 

 

Table 2 Food shares and price change by food category 

Food Category 
Villa

ges 
2007 2010 

Staple    

Laspeyres (value-weighted) 98 100.00 134.65 
Value share 98 0.28 0.25 
Calorie share 98 0.46 0.58 
Fish/meat/tofu/tempe    
Laspeyres (value-weighted) 98 100.00 186.14 
Value share 98 0.22 0.19 
Calorie share 98 0.06 0.05 
Beans (pulses)    

Laspeyres (value-weighted) 98 100.00 171.86 
Value share 98 0.01 0.01 
Calorie share 98 0.02 0.02 
Vegetables/fruits    

Laspeyres (value-weighted) 98 100.00 282.98 
Value share 98 0.11 0.12 
Calorie share 98 0.07 0.04 
Milk/egg    

Laspeyres (value-weighted) 98 100.00 176.43 
Value share 98 0.05 0.06 
Calorie share 98 0.02 0.02 

Note: Value shares are shares of total food expenditures, inclusive of other 
categories; calorie shares are …. 
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Table 3 The initial conditions and local food price changes 

Dependent variable: Laspeyres index     

Weights: Value Calorie Value Calorie 
Proportion of non-producers -20.12 -14.20 8.603 7.941 

 (1.28) (0.61) (0.40) (0.37) 
Average height z score   7.727 2.801 

   (1.19) (0.44) 
Average weight z score   1.262 0.268 

   (0.15) (0.03) 
Number of observations 98 98 98 98 
R2 0.0022 0.0012 0.0037 0.0003 

Note: Numbers in parentheses are absolute t values. Full specifications that include all the explanatory variables 
used in the following analyses also show their insignificant effects on village-level price changes.  

 

 

 

Table 4 Comparison between producers and non-producers 

                                                     Producer   Nonproducer    t value [p value] 

 
Child characteristics 
Ln birthweight                            1.100            1.114          0.9378 [0.3490] 
Age (month)                                 31.21            31.19        -0.0126 [0.9899] 
Male                                                0.574            0.511        -1.4179 [0.1572] 
Height z                                       -1.646           -1.691        -0.2717 [0.7861] 
Weight z                                      -1.322           -1.129           1.725  [0.0855]   
 
Household characteristics 
Household size                           4.956             5.116          1.4964 [0.1349] 
Head male                                    0.899             0.945          3.2113 [0.0014] *** 
Head age                                       44.64            49.09           3.8761 [0.0001] *** 
Household earnings           1.50E+07      2.60E+07         2.2600 [0.0239] ** 
Total asset                             4.77E+07      4.55E+07       -0.6126 [0.5402] 
 

*** 1%, ** 5%, * 10% significance 
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Table 5 Impacts of price change on the height-for-age z score 

Dependent variable: Change in height z-score    
Sample: Age 0-6 in 2007     
Index type: Laspayres     

Weights: Value  Calorie  Value  Calorie  

Price change (index/village) 0.0029 0.0030 0.0011 0.0009 
 (0.86) (0.87) (0.36) (0.26) 

Price change (index/village) * Non-producer -0.0077 -0.0077 -0.0067 -0.0068 
 (2.72) (2.07) (2.34) (1.65) 

Age 2007 (months) 0.0640 0.0640 0.0702 0.0705 
 (2.63) (2.68) (3.39) (3.54) 

Age 2007 squared -0.0007 -0.0007 -0.0008 -0.0008 
 (2.19) (2.23) (2.69) (2.80) 

Male 0.0902 -0.0968 -0.2227 -0.2326 
 (0.48) (0.52) (1.18) (1.25) 

Log of birthweight (kg) 0.3227 0.2748 0.2505 0.2162 
 (0.70) (0.57) (0.54) (0.46) 

Non-producer 1.6361 1.5189 1.3662 1.2759 
 (2.60) (1.98) (2.08) (1.43) 

Household size 2007   -0.0335 -0.0329 
   (0.88) (0.83) 

Head male 2007   -0.5115 -0.5132 
   (1.19) (1.14) 

Head age 2007   0.0018 0.0015 
   (0.27) (0.21) 

Household income 2007   3.52E-09 3.52E-09 
   (7.17) (6.81) 

Household income 2007 * Male   -4.63E-09 -4.63E-09 
   (10.24) (9.68) 

Total assets 2007   3.44E-10 3.06E-10 
   (0.34) (6.81) 

Total assets 2007 * Male   3.68E-09 3.72E-09 
   (2.73) (2.69) 

Income loss   2.05E-08 2.18E-08 
   (1.21) (1.37) 

Income loss * Total assets 2007   -4.31E-17 -4.49E-17 
   (1.79) (2.11) 

Asphalt road   -0.0469 -0.0139 
   (0.33) (0.08) 

Distance to provincial capital   0.0004 0.0001 
   (0.05) (0.16) 

Asphalt * Distance   0.0019 0.0017 
   (3.18) (2.63) 

Province dummies yes yes yes yes 
Number of observations 578 578 553 553 
R squared 0.0614 0.0607 0.1168 0.1162 

Numbers in parentheses are absolute t values using robust standard errors with province clusters. Non-producer is the indicator which 
takes the value of one if the proportion of food consumption own produced is zero and the value of zero otherwise.   
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Table 6 Impacts of price change on the weight-for-age z score 

Dependent variable: Change in weight z score    
Sample: Age 0-6 in 2007     
Price change: Laspayres     

Weights: Value Calorie Value Calorie 

Price change (index/village) 0.0002 0.0001 -0.0005 -0.0004 
 (0.13) (0.08) (0.34) (0.22) 

Price change (index/village) * Non-producer -0.0010 -0.0010 -0.0005 -0.0012 
 (0.36) (0.33) (0.17) (0.40) 

Age 2007 (months) 0.0126 0.0126 0.0103 0.0105 
 (0.93) (0.92) (0.60) (0.61) 

Age 2007 squared 6.59E-06 6.84E-06 0.00004 0.00004 
 (0.03) (0.03) (0.14) (0.13) 

Male 0.0376 0.0364 0.0992 0.0975 
 (0.27) (0.26) (0.56) (0.55) 

Log of birthweight (kg) 0.3946 0.3893 0.2518 0.2559 
 (1.74) (1.76) (2.30) (2.59) 

Non-producer 0.3485 0.3461 0.2098 0.3616 
 (0.58) (0.53) (0.31) (0.55) 

Household size 2007   0.0217 0.0219 
   (0.66) (0.65) 

Head male 2007   -0.2353 -0.2454 
   (0.89) (0.88) 

Head age 2007   -0.0079 -0.0080 
   (2.24) (2.23) 

Household income 2007   8.98E-10 8.99E-10 
   (0.52) (0.52) 

Household income 2007 * Male   -2.02E-09 -2.01E-09 
   (1.16) (1.17) 

Total assets 2007   1.52E-09 1.53E-09 
   (2.24) (2.22) 

Total assets 2007 * Male   -4.24E-10 -4.14E-10 
   (0.29) (0.28) 

Income loss   -9.97E-09 -9.66E-09 
   (2.57) (2.53) 

Income loss * Total assets 2007   1.50E-17 1.44E-17 
   (1.31) (1.27) 

Asphalt road   0.2829 0.2916 
   (1.77) (1.81) 

Distance to provincial capital   0.0019 0.0019 
   (3.44) (3.46) 

Asphalt * Distance   -0.0013 -0.0013 
   (2.20) (2.23) 

Province dummies yes yes yes yes 
Number of observations 603 603 577 577 
R squared 0.0652 0.0652 0.0997 0.0999 

Numbers in parentheses are absolute t values using robust standard errors with province clusters. Non-producer is the indicator which 
takes the value of one if the proportion of food consumption own produced is zero and the value of zero otherwise.   

  



 

 

 

Table 7 Using different cut-off points in the proportion own produced 

Dependent variable:                                                                                   Change in height z score           Change in weight z score 
Sample: Age 0-6 in 2007         
Index type: Laspayres         
Cut-off point 0.05 0.05 0.10 0.10 0.05 0.05 0.10 0.10 

Weights: Value  Calorie  Value  Calorie  Value  Calorie  Value  Calorie  

Price change (index/village) 0.0029 0.0021 0.0017 0.0011 -0.0009 -0.0010 -0.0021 -0.0014 
 (0.80) (0.54) (0.41) (0.27) (0.54) (0.53) (1.30) (0.90) 

Price change (index/village) * Non-producer -0.0068 -0.0055 -0.0042 -0.0036 0.0005 0.0004 0.0022 0.0010 
 (11.37) (2.76) (3.26) (1.66) (0.18) (0.14) (0.93) (0.50) 

Age 2007 (months) 0.0706 0.0708 0.0700 0.0705 0.0104 0.0104 0.0101 0.0100 
 (3.47) (3.57) (3.40) (3.48) (0.61) (0.61) (0.58) (0.58) 

Age 2007 squared -0.0008 -0.0008 -0.0008 -0.0008 0.00004 0.00003 0.00004 0.00004 
 (2.73) (2.79) (2.66) (2.72) (0.13) (0.13) (0.15) (0.15) 

Male -0.2580 -0.2579 -0.2454 -0.2466 0.0977 0.0963 0.1092 0.1052 
 (1.34) (1.38) (1.27) (1.31) (0.54) (0.53) (0.61) (0.59) 

Log of birthweight (kg) 0.2543 0.2280 0.2509 0.2425 0.2516 0.2550 0.2523 0.2620 
 (0.57) (0.51) (0.55) (0.53) (2.46) (2,52) (2.48) (2.57) 

Non-producer 1.5174 1.1107 1.1224 0.9209 0.0117 0.0454 -0.3173 -0.0118 
 (6.88) (2.51) (3.67) (1.91) (0.02) (0.07) (0.65) (0.03) 
         

All other explanatory variables included: yes yes yes yes yes yes yes yes 
         

Province dummies yes yes yes yes yes yes yes yes 
Number of observations 553 553 553 553 577 577 577 577 
R squared 0.1161 0.1137 0.1118 0.1112 0.1137 0.1010 0.1048 0.1040 

Note: Numbers in parentheses are absolute t values using robust standard errors with province clusters. All other explanatory variables are included in the above specifications. 

 

  



 

 

 

Table 8 Village fixed effect estimation 

Dependent variable: Change in                                             height z-score                 weight z-score 
Sample: Age 0-6 in 2007     
Index type: Laspayres     

Weights: Value  Calorie  Value  Calorie  

Price change (index/village) * Non-producer -0.0072 -0.0074 -0.0021 -0.0026 
 (1.80) (1.77) (0.59) (0.76) 

Village fixed effects yes yes yes yes 
Number of observations 559 559 584 584 
R squared (within) 0.1081 0.1078 0.0567 0.0569 

Numbers in parentheses are absolute t values using robust standard errors. Non-producer is the indicator which takes the value of one if the 
proportion of food consumption own produced is zero and the value of zero otherwise. Specifications include all the individual and 
household level variables used in Tables 5 and 6. 
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Table 9 Effects of crop income  

Dependent variable: Change in height z-score Change in weight z score  

Sample: Age 0-6 in 2007     

Price change: Laspayres     

Weights for Laspayres index: Value Calorie Value Calorie 

Price change (index/village) 0.0012 0.0006 -0.0016 -0.0022 
 (0.52) (0.28) (0.87) (0.98) 

Price change (index/village) * Non-producer -0.0074 -0.0074 -0.0066 -0.0015 
 (2.60) (1.87) (0.20) (0.47) 

Prop of crop income 2007 0.3984 0.1505 -1.2153 -1.6598 
 (0.28) (0.13) (0.76) (1.16) 
Price change (index/village) * Prop of crop income 2007 -0.00001 0.0010 0.0050 0.0075 

 (0.00) (0.17) (0.70) (1.07) 
All other explanatory variables included: yes yes yes yes 
Number of observations 553 553 577 577 
R squared 0.1209 0.1201 0.1025 0.1059 

Numbers in parentheses are absolute t values using robust standard errors with province clusters. Non-producer is the indicator which 
takes the value of one if the proportion of food consumption own produced is zero and the value of zero otherwise.  All other explanatory 
variables are included in the above specifications (see Table 4).   
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Table 10 Asset, non-food expenditures, remittance and public transfers 

Dependent variable: Change in height z score  Change in weight z-score 
Sample: Age 0-6 in 2007     
Price change: Laspayres     
Weights for Laspayres index: Value Calorie Value Calorie 
     
Asset regression     

Price change (index/village) * Non-producer -0.0067 -0.0070 -0.0008 -0.0016 
 (2.52) (1.70) (0.24) (0.51) 

Price change (index/village) * Non-producer * Total assets 2007 3.50E-12 4.15E-12 6.67E-12 7.54E-12 
 (0.34) (0.43) (0.65) (0.73) 

Number of observations 553 553 577 577 
R squared 0.1170 0.1164 0.1009 0.1014 
     
Non-food expenditure regression     

Price change (index/village) * Non-producer -0.0067 -0.0067 -0.0008 -0.0017 
 (2.32) (1.68) (0.25) (0.54) 

Price change (index/village) * Non-producer * Non-food exp 2007 -7.40E-11 -7.64E-09 1.82E-10 1.89E-10 
 (0.71) (0.78) (1.50) (1.52) 

Number of observations 553 553 577 577 
R squared 0.1172 0.1168 0.1046 0.1079 
     
Remittance regression     

Price change (index/village) * Non-producer -0.0067 -0.0068 -0.0005 -0.0013 
 (2.32) (1.63) (0.15) (0.38) 

Price change (index/village) * Non-producer * Net remittance 2007 4.64E-11 0.0009 1.57E-10 1.71E-10 
 (0.48) (0.26) (0.81) (0.90) 

Number of observations 553 553 577 577 
R squared 0.1168 0.1163 0.1009 0.1013 
     
Public transfer regression     

Price change (index/village) * Non-producer -0.0067 -0.0070 -0.0005 -0.0013 
 (2.33) (1.69) (0.17) (0.41) 

Price change (index/village) * Non-producer * Public transfers 2007 3.82E-09 4.24E-09 1.56E-09 1.43E-09 
 (1.76) (2.17) (1.10) (0.93) 

Number of observations 553 553 577 577 
R squared 0.1172 0.1167 0.0998 0.1000 

Numbers in parentheses are absolute t values using robust standard errors with province clusters. All other explanatory variables are 
included in the above specifications (see Table 4). Non-producer is the indicator which takes the value of one if the proportion of food 
consumption own produced is zero and the value of zero otherwise. 
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Annex figures and tables 

 

Figure A1 Price increase by category: Price 2010 / Price 200729 

 

  

                                                             
29 In Figure A1, we omit outliers defined if price 2010 are more than or equal to 10 times larger than price 2007. 
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Table A1 Expenditure shares 

 

Province Staple crops Fish/meat/tofu/tempe Pulses Vegetable/fruit Milk/egg 
Lampung 0.280 0.236 0.012 0.101 0.046 
Central Java 0.283 0.148 0.011 0.105 0.051 
East Java 0.252 0.208 0.019 0.112 0.053 
NTB 0.339 0.219 0.014 0.104 0.043 
South Kalimantan 0.257 0.264 0.010 0.097 0.062 
North Sulawesi 0.236 0.271 0.017 0.114 0.071 
South Sulawesi 0.328 0.185 0.013 0.107 0.056 

Means of village average shares are shown by province 
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