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Child Mortality, Commodity Price Volatility and the Resource Curse

Abstract
Given many developing economies depend on primamneodities, the fluctuations of
commodity prices may imply significant effects tbhe wellbeing of children. To investigate,
this paper examines the relationship between cidrtality and commodity price
movements as reflected by country-specific comnyaeitms-of-trade. Employing a panel of
69 low and lower-middle income countries over therigd 1970-2010, we show that
commodity terms-of-trade volatility increases chitartality in highly commodity-dependent
importers suggesting a type of ‘scarce’ resouregsecuStrikingly however, good institutions
appear able to mitigate the negative impact oftititja The paper concludes by highlighting
this tripartite relationship between child mortalivolatility and good institutions and posits
that an effective approach to improving child weitly in low to lower-middle income
countries will combine hedging, import diversificat and improvement of institutional

quality.

Keywords. Low and lower-middle income countries, commodityc@s, terms-of-trade,

institutions, resource curse, child mortality.



1. Introduction
The Millennium Development Goals (MDG) of the Unitdlations targeted a reduction by
two thirds, between 1990 and 2015, in the globaewfive mortality rate. The latest report
(UN, 2015) states ‘Every day in 2015, 16,000 clfdunder five continue to die, mostly
from preventable causes. Child survival must rentfagnfocus of the post-2015 development
agenda.’ In 2015, there were a shocking 6 millieatds of under-fives worldwide, of which
3 million occur in Sub-Saharan Africa (86 deaths p@00 live births) and 1.8 million in
Southern Asia (50 deaths per 1000 live births); para these mortality rates with the 6
deaths per 1000 live births in developed countriEBe same regions appear to be
commodity-dependent low and lower-middle incomentoes, see Figure 1. This suggests a
link between commodity-dependence and child maytalhe subject of investigation in this
paper.
[Insert Figure 1 about here]

Specifically, we study the impact of the growth amdiatility of commodity prices on child
mortality and, in doing so, extend previous worlamning (i) the relationship between
economic growth and natural resource endowmergs, @achs and Warner, 2001) — the so-
called resource curse and (ii) the linkages betwaerh endowments and serious health
conditions (de Soysa and Gizelis, 2013, 2016; 8t@@16). Our focus on young children has
a twofold rationale: firstly, improving child sumal rates in the developing world is of the
utmost importance as recognised by the UN and skgorchildren are particularly
vulnerable to diseases and other health riskseetlett either the quality of nutrition, or the
quality of life more generally (see Galiatial., 2005), both of which can be patrtially traced
back to the global commodity market.

Surprisingly, the relationship between commoditicgs and child mortality remains

underexplored in the extant literature, althougblethora of signs point to a potential link:



for example, booms in food prices are theorisedesml to malnutrition (Christian, 2010;
Darnton-Hill and Cogill, 2010), and more broadlpnumodity prices affect macroeconomic
conditions (Céspedes and Velasco, 2014), whichuin tletermine infant mortality rates
(Baird et al., 2011). The few exceptions include Miller and dada (2010) who examine the
case of Columbia using three episodes of shargeqgifice movements in 1975, 1985 and
1989-90. More recently, Legt al. (2015) employing a panel method over the periodl12
2011, suggest that food price inflation impactsedeping country infant mortality. However,
in a wider context, the literature reports thathbtite level (or growth) and the volatility of
macroeconomic variables can affect economic growid other measures of welfare
(Mendoza, 1997; Blattmaset al., 2007; Ramey and Ramey, 1995; Van der Ploeg and
Poelhekke, 2009; Bansedi al., 2014). Our paper adopts the methodological agbroé this
latter literature to investigate the determinaritstant mortality, and in particular focuses on
the role of the global commodity market. Sectioex®lains our theoretical framework in
more depth.

To isolate the specific effect of commodity trades examine for the first time the
effect of ‘commodity terms-of-trade’ (CTOT) on dthiimortality in a large panel of poor
developing countries. CTOT is a country-specifider that allows us to account for the
effect of a number of commodities simultaneoushisTindex reflects an individual
country’s position in the commodity market by measy national commodity trade
structures; therefore movements in global commoplityes differently affect CTOT across
countries (Spatafora and Tytell, 2009, Riecal., 2013, and Cavalcandt al., 2014). Since
we are interested in evaluating the effect of comlitygorices on child mortality, the CTOT
index is preferred to the traditional TOT becauke fatter includes not only primary
commodities but also manufactured and high valukeeddjoods. Some recent studies reveal

that the CTOT index exhibits a significant impanteconomic growth (Spatafora and Tytell,



2009, and Cavalcangt al., 2014) and the real exchange rate (Aizenmaa., 2012, and
Ricciet al., 2013).

We consider a sample of 69 low and middle-low ineocoountries over the period
1970-2010. Of these, 25 countries are net commadiporters and 44 are net commodity
importers. To assess the impact of the degree mhumdity dependence, we compare these
groups with two smaller sub-samples consistinghefrhost commodity-dependent countries.
Panel least-squares estimations show the mainrditiveugh which commodity prices can
affect child mortality is their volatility, not thgrowth rate. As an explanation for the latter,
we show that the CTOT of developing countries exhigither no or weak trend, an outcome
consistent with the observations of Hanatyal. (2010) for individual long-run commodity
prices and Blattmast al. (2007) for countries’ TOT. Subsequently, we den@te that the
volatility effect operates primarily in heavily conodity-dependent importers. These
countries tend to suffer from higher levels of cooaty volatility than heavily commodity-
dependent exporters. This not only illustrates #uverse impact of high commodity
dependence on child survival but also reveals ar¢&t resource curse. In other words, the
typical resource curse applies where countries lmvebundance of a natural resource,
whereas volatility is particularly harmful when caes have a lack of essential resources
and are forced to import them. Importantly we shtbat good institutions, for example as
proxied by political regime data, can shield impost from the detrimental effects of
volatility.

Given the aforementioned consequences of volatilising financial hedging and
reducing commodity dependence through import swibsth and/or diversification of the
commodity basket in commodity-importing nations,p@grs critical to decreasing child
mortality. Improving the quality of institutions raualso be a priority. The rest of the paper is

set out as follows. Section 2 discusses the theatdtamework whilst section 3 presents the



methodology. Section 4 includes discussion of th&a dources and sample construction
whilst section 5 presents the empirical results #ralr interpretation. Finally, section 6

concludes.

2. Theoretical Framework

Several channels transmit changes in global commadices to child mortality rates, and
these are schematically represented in Figure @,dsstussed below. We distinguish here
between channels that rely on the level of comnyqggliices (e.g. food price inflation), and
those triggered by their volatility (representihg uncertainty of future price movements).

[Insert Figure 2 about here]

2.1 Level view
There are major reasons to expect that a rangermmodity prices are critical for child
survival. Firstly and despite a lack of empiricainw (Leeet al., 2016), booms in food prices
are often theorised to be related to increased utrétion and consequently considered a
major cause of child mortality (e.g., Christian 120 Darnton-Hill and Cogill, 2010). This is
included within thecost channel of Figure 2, which represents the effect of a eaafjglobal
and domestic commodity prices, including food amergy, on the costs of running the
household, and thus decisions with regard to foodsemption and healthcare. This
argument is consonant with the micro-model by $&r{@004) who explains the expenditure-
mortality nexus at a household level by separataomtrollable” factors of infant mortality
(e.g, household expenditure on nutrition and heat#) from those beyond a family’s control
(e.g. state-funded healthcare support).

Secondly, given many developing countries spe@&alin trading primary

commodities, their economies are vulnerable to mmrds in the global commodity price



level (Céspedes and Velasco, 2014). This woulcctffee country’s GDP, and subsequently
government income, and the general quality of pufbdialth-related services provided in the
country, which would, in turn, affect child mortglirates. This is depicted tlg®vernment
channel in Figure 2 and corresponds to the “uncontrollatidy the household) mortality rate
in Strulik’s (2004) model.

Thirdly, one can argue that in commodity-dependemtintries much household
income would depend on global commodity prices, igaeffect on employment in the
relevant sectors (e.g., see Miller and Urdinolal®0A change in the level of commodity
prices can thus be transmitted to child mortakites through thexcome channel in Figure 2.
For example, a steep fall in the price of coffeeynsee declining employment in the
agricultural sector, loss of household income, ceducalorie intake by a household’s
children and increased child mortality. Again, thiew supports the hypothesis that a range
of commodity prices, and not solely food, affectiidchmortality rates in commodity-
dependent countries, entering the household deesioblem either as a disposable income

component, or as expenditures.

2.2. Volatility view

The above discussion reflects the plausildes effects of commodity prices on child
survival. However, thevolatility of such prices may also have significant effeafter all
commodity prices are acknowledged to be particpladlatile, increasing the risks around
prospective revenues and costs (see Haetegl., in press). Additional macroeconomic
uncertainty can delay or limit capital investment dommodity producers and healthcare
investment by their related governments, ultimatelgucing future growth and increasing

poverty (seeinter alia, Blattmanet al., 2007 and Poelhekke and van der Ploeg, 2009). We



refer to the effect on private investment as iteestment channel in Figure 2 and allow
effect of uncertainty on government investmentaarediated via thgovernment channel.

Of course, the uncertainty resulting from commodtice volatility is also likely to
change the behaviour of households. For exampdg, riiay attempt to partially offset future
changes in household income or expenditures byicgegeserves (i.e., savings), or by cross-
subsidizing between households (e.g., arrangenfeniaformal group childcare to free up
mothers’ time for work; see, Blau and Robins, 1888 Doiron and Kalb, 2005). However,
these precautionary arrangements (illustrated leyptiecautionary channel in Figure 2)
divert funds from being spent on health and gooaityufood. Besides, frequent, persistent
and/or large commodity prices shocks may overwhbbmsehold reserves and prevent

efficient cross-subsidization, which cannot alwbgsquickly arranged.

2.3 Net exportersversusnet importers
It is important to see how the five channels ab@est, government, income, investment and
precautionary) operate for net commodity exportansl importers. For net exporting
countries, a significant portion of GDP is directtpmmodity-derived (Sinnott, 2009,
Medina, 2010, and Murphst al., 2010), implying falls in prices may raise chilartality via
the government channel and the income channel (@ for price increases). On the other
hand, for large net importers of commodities likeergy and food, falls in such prices may
lessen child mortality via the same channels, dsagethe cost channel. Therefore, from the
perspective of the level of commodity prices, theiovements would have different
directional effects on the child mortality in nejoerters and importers.

By contrast, an increase in volatility will haversiarly detrimental effects on child
mortality for both net importers and exporters. Egample, with higher volatility of energy,

exporters will be less sure of their future revenyund this would reduce investments, while



importers would be less sure of future costs, \thih same effect on investment. Although
the directional effect on child mortality via thevestment and the precautionary channels

will be the same, the magnitude will depend onvittlial country circumstances.

2.4. Roleof institutions

An important country consideration are its instdos. Given the “uncontrollable” mortality
rate is a function of country healthcare provisiostitutional quality (e.g., the quality of
those government institutions with responsibility fdecisions regarding healthcare) will
determine the system’s effectiveness in mitigaang negative effects of commodity price
movements. Indeed, studies such as Atkinson andltsani2003) and Van der Ploeg (2011)
already suggest that good institutions play anrgsgerole in economies deriving positive
benefits from resource income. Measures of ingtitad quality include direct measures of
corruption or type of political regime, such as tiee a specific regime is considered a
democracy or autocracy. This is because first,upbrinstitutions foster rent-seeking and
unproductive ‘white elephant’ investments (Chowdh@004, Dietzt al., 2007 and Van der
Ploeg, 2011) and are often associated with autesiaand second, autocracies tend to resist
modernisation policies such as industrialisatiomdiogluet al., 2001, Dietzet al., 2007,
and Cuberes and Jerzmanowski, 2009), which redocemodity dependence and lessen its

adverse consequences for economic performancehgddsarvival.

2.5. Hypotheses

From our theoretical framework we can formulaterfawain hypotheses. First, a range of
commodity prices, and not solely food, affect chidrtality rates in commodity-dependent
countries. Second, level changes in commodity praan have different directional effects

on net exporters and importers. Third, commoditiggorolatility raises the rate of infant



mortality unambiguously across net exporters angomers, although the magnitude of the
effect will depend on country circumstances. Fqubtter institutions reduce the adverse

effect of commodity price volatility on child molitsy.

3. Methodology
To assess the relationship between economic conditand the child mortality rate, the
literature (seeinter alia, Pritchett and Summers, 1996; Ruhm, 2000; GerdthachRuhm,
2006; and Gonzalez and Quast, 2011) has estintaddltowing equation:

MRy =a + B, Eit+,82Xit+ni+5t+€it (1)
where MR;; is the logarithm of mortality rate on theh cross-sectional undt timet, E;;
represents the macroeconomy, proxied by eitheuttenployment rate or GDP per capita,
X;: is a set of control variable§; is a time-specific effect which represents childrtality
determinants that vary uniformly across countriegerotime (for example, medical

technologies) and, is a country-specific effect which captures thetdes that differ across

countries but are time-invariant (such as climateutture). Finallyg;; is the error term.

There are some key econometric issues raised lyepgsrical studies regarding the
estimation of child mortality determinants in (The first issue is the incidental association
caused by excluded variables that affect both tletatity rate and economic activity.
Dealing with the effect of excluded variables tlaaé& constant over time is possible by
estimating either fixed-effects (with country-sgiceffects) or first-differenced models (see
Pritchett and Summers, 1996 and Ross, 2006).

The second issue relates to the downward trengeothild mortality rate over time due
to global factors such as health improvements. Mpexifically, recent medical discoveries
and the spread of low-cost health interventionsresid health problems and lessen child

mortality. The empirical neglect of these improvesecan generate misleading results since



any reduction of child mortality could wrongly b#rédouted to other variables such as GDP
growth or democracy (Ross, 2006). Including theetspecific effect in estimated models
captures any universal trend.

A third issue notes that equation (1) requires i@mable independent variation of
explanatory variables over time. Other panel studi@at have considered this requirement
include Ruhm (2000) and Gonzalez and Quast (20dibpuwata from states from within one
country or Gerdtham and Ruhm (2006), examining ttrata OECD countries that might be
considered integrated. Our data appears to satisfgondition as CTOT fluctuations suggest
enough independent variation across countries irsample (e.g., the estimated correlation
coefficients between our measures of CTOT were rgélgdow - see section 4.2). Notably,
trade structures differ significantly across cowgstrand these structures determine CTOT
responses to global commodity price changes. Aadtly, although we also decompose the
sample into exporters and importers, these subpgroare still heterogeneous as the
export/import composition varies across countries.

The final econometric issue refers to the inabildy annual observations to
appropriately capture the medium and long-term ciffeof explanatory variables on a
dependent variable (Blattmast al., 2007 and Cavalcangt al., 2014). Thus, and as is
common in the economic growth literature, we transf the annual series into non-
overlapping five-year averages with a maximum ghebbservations per country. The five-
year averages (i) allow us to define volatility the standard deviation of CTOT growth
within each five-year window (ii) are typically ceidered reasonable to smooth out business
cycle fluctuations and (iii) are also useful givee persistence of commodity price shocks is
rather high (see Harvest al., 2010; indeed, Modified Dickey-Fuller unit roasts on our
annual log level CTOT data show that the overwhegymajority of countries cannot reject

the null of a unit root — see section 4.2).
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Taking into account the above issues and any ratiesary behaviour (see section 4.1
and 4.2 for unit root tests), we estimate the follg first-difference model instead of (1):
AMR;; = a + 1 ACTOT;s + B, CTOTv;s + 3 AXis + 65 + € (2)
where the subscript’ represents one of the five-year averages,1, 2,...S with S=T/5,
and T denoting the years between 1970 and 2@MR, is therefore the first-difference of
the logarithm of under-five mortality rate in thth country in thesth observation and
ACTOT;; andCTOTv;, refer to CTOT growth and CTOT volatility respeely. AX;, is a set
of control variables (all in first-differences dfie logarithm) including: the gross primary
school enrolment ratio to control for the tenden€gducation to reduce mortality, the share
of the population aged 0—4 and share of the populaged 65 and older to control for the
age of the population, democracy dummies and daenesdit to private sector relative to
GDP to control for institutional quality and finaakdevelopment respectively, and GDP per
capita growth to control for economic conditionsg<ritchett and Summers, 1996, Ruhm,
2000 and Gonzalez and Quast, 2011). Finallysthierm is a time-specific effect arag, is
the error term.

Work examining infant mortality like Pritchett ai@limmers (1996) also employ first-
differences; this is typically part of a strategynitigate artificiality in child mortality data.
The use of a growth-type model also allows moredyeaomparisons with the recent
economic growth literature (see, for example, &&gst 1999, and Younger, 2001). We also
adopt the approach of Pritchett and Summers (1896gstimating the model with and
without GDP per capita growth. GDP per capita gloistone of the possible factors through
which commaodity price volatility can affect childamality. Both models lead to qualitatively
the same results and thus only results that incid® per capita growth are shown. Finally

note that following others (see Arezki and Bruckr2&12, Cuberes and Jerzmanowski, 2009
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and lyigun and Owen, 2004), we estimate (2) withgbdeast squares and cluster-robust
standard errors at the country level to controlafietocorrelation and/or heteroskedasticity.

To extend the analysis to investigate whether tfexteof CTOT growth on the first-
difference of mortality rate is conditional on ttegree of commodity dependence, we also
estimate (2) over a sub-sample that includes th& smmmodity-dependent countries in our
dataset. Finally, to see whether institutional gygllays a role, we estimate the following
model:

AMR;; = a + By ACTOT;s + B, (CTOTv X 1Qy);s
+B3 (CTOTv X 1Qy) is + o AXis + 85 + &5 3)
where(CTOTv X IQy);s and(CTOTv X 1Q,);s; are the interactions between CTOT volatility
and proxies for highIQy) and low (IQ,) institutional quality. To briefly summarise the
overall empirical strategy, regression (2) is eated for the entire sample and the results
compared with those of the highly commodity-dependsample, whilst regression (3) is
estimated for highly commodity-dependent sample/.oAppropriate robustness checks are

also carried out in section 5.

4. Data

4.1 Child mortality

An annual series of the under-five mortality radger the 1970-2010 period, is obtained
from the UN Inter-Agency Group for Child Mortaligstimation (IGME, includes the United
Nations Children's Fund, the World Health Organargtthe World Bank and the United
Nations Population Division). This series measuihesprobability per 1,000 that a new-born
baby will die before reaching the age of five. Tdata is constructed from such sources as
vital registration (VR) systems, sample vital régison (SVR) systems, surveys and

censuses, and is available for almost all countwes a long period. It thus serves our goals
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better than the survey datasets employed by sonhé wmlortality studies such as Ruhm
(2000), Miller and Urdinola (2010) and KudamatsWl2), which have limited country
coverage, particularly for developing nations. Adbuhally, surveys often present
discrepancies (Pritchett and Summers, 1996) andnadt survey data, especially for
authoritarian nations, is subject to falsificatioyp the reporting of lower than actual child
mortality rates (Ross, 2006). Pritchett and Sumn(iE996) employ an earlier version of the
IGME dataset, although they recognise that therpotation and extrapolation techniques
used in construction can potentially make somehefvariation over time in reported series
artificial. Recently these techniques have beerrawgd to represent, with more flexibility,
the changes in child mortality over time (see Alikeamd New, 2014). In any case, the data is
constructed using a variety of sources which héipg the effect of any falsified reports.
During the later results section, we control foe tommon determinants of child mortality
and show their effects are consistent with the réxiterature, suggesting that our findings
are not biased by using the IGME dataset.

To examine the order of integration of the lodaritof our mortality rateMR;;) and
its first difference AMR;;), we carry out Fisher-type and IPS panel unit tests with and
without trend. Table Al in the online Appendix [IERT LINK TO ONLINE FILE A]
shows the logarithm of our mortality rate is I(1)}t@e 5% level of significance whilst its first
difference is 1(0). For other evidence of non-staéiry mortality rates see Caporale and Gil-

Alana (2015).

4.2 Commodity terms-of-trade

The commodity terms-of-trade (CTOT) index, outlined Spatafora and Tytell (2009),

comprises 32 commodities and has been recently hge@avalcantiet al. (2014). We
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employ an extended version, constructed by Nikgat&ora (n.d) and based on 46 annual

commodity prices from 1970. It is defined as folfow

crote =1, () /10 () @
whereP;, is the price of commodityin yeart, MUV, is the manufacturing unit value index in
yeart used as a deflator, andj (Mij) is the share of exports (imports) of commaodliip
country i's GDP. Spatafora’s weights are time-averaged dkier period 1988-2010 and
therefore changes in CTOT occur solely in respdnseommodity price fluctuations. For
clarification, taking the logarithm of (4) gives:

InCTOTy = ¥ ;(X;j — My;) In(P,e/MUV,) (5)
The above equation (5) shows that CTOT reflectscthentry-specific dimension of global
commodity prices since the composition of a coustngt expor(Xij — MU) determines the
response of national CTOT to changes in relativeep(P;./MUV;). CTOT growth is the
first difference of CTOT (in logs) and CTOT vold#tlis the five-year standard deviation of
CTOT growth (for similar approach, see, for ins@ndendoza, 1997; Blattmaahal., 2007;
and Cavalcantt al., 2014).

The export and import shares of individual commieditused to construct the CTOT
index are taken from the United Nations’ COMTRADIRtabase whilst the source of
commodity prices is the IMF Commaodity Price Systsabase. The MUV data are obtained
from UNCTAD’s Handbook of Statistics database amel iIMF’'s World Economic Outlook
database.

To examine both the persistence of commodity miwecks and the order of integration
issues, we apply the Modified Dickey—Fuller uniotrdest to annual data of the log level of
CTOT for all individual countries (using constanitiwtrend models and using AIC to

determine the appropriate lag length). The result§able A2 of the online Appendix
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[INSERT LINK TO ONLINE FILE A] show that the vast ajority of countries (i.e., 63
countries out of 69 at the 5% level of significancannot reject the null of a unit root. This is
strong evidence that commodity price shocks preb@ft persistence. Please note that the
results without trend provide analogous findingstie same table, the Modified Dickey—
Fuller unit root test without trend for the firsiffdrence of log CTOT (i.e., growth) shows
1(0) series for 66 out of 69 countries. Moreowhg test with trend suggests CTOT growth is
I(0) for all countries. Using pairwise correlatiaoefficients we also confirm that CTOT
growth exhibits considerable independence of accossitries (see Table A3 of the online

Appendix [INSERT LINK TO ONLINE FILE A]).

4.3 Ingtitutional quality, democracy and other variables

As proxies for institutional quality we use (a) aa&n whether a country is a democracy or
autocracy and (b) a distribution of resources indéne source of annual democracy data is
Cheibubet al. (2010). Democracy is a dummy variable coded lafatemocratic political
regime that matches all the following conditiortse effective executive and legislature are

elected (either directly or indirectly), the existe of parties outsidehe governing party,
the existence of multiple partiesithin the legislature, the alternatiamile is not violated,
and the incumbents (persoparty, military hierarchy) do not unconstitutionally closiee

lower house of thenational legislature and rewrite the rulas their favour (for more details

see Cheibulet al., 2010).

The distribution of resources index measures thenéxo which resources such as
healthcare, education, water and housing are loligéd in society and is constructed by the
Varieties of Democracy (V-Dem) Institute at the Wnsity of Gothenburg (see Sigman and
Lindberg, 2015, and Lindber al., 2014). The index itself exists in a range betweand 1

where values close to 1 represent an equal disisiband 0, an entirely unequal distribution
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of resources. Sigman and Lindberg (2015) suggestatimore equal distribution of resources
helps underpin “egalitarian” democracy by allowimgore individuals to participate
effectively in the political arena.

The source of our measures of financial developnliemt domestic credit to private
sector relative to GDP) and gross primary educa#iorolment ratio (a percentage of the
population of official primary education age) ietkVorld Bank’s Development Indicators
dataset. The GDP per capita source is Hesta@h. (2012) (see Penn World Table Version
7.1). Finally, the demographic characteristics daéa, percentage of population under 5 and
percentage of population over 65) are obtained fitwerlUN Population Division.

Overall, we collect data for 69 countries classifiey World Bank as low- and lower-
middle-income economies. In total, there are 8stwes allocated to these classifications by
the World Bank, however not all countries couldrm@uded in our dataset due to availability
limitations. We focus on low- to lower-middle-incentountries because many of their
children consume at or below the subsistence lewelking them more vulnerable to
commodity price fluctuations. Additionally, focuginon countries with reasonably
homogenous economic outcomes allows us to avoithioeselection bias issues. For
example, Ross (2006) attributes the positive eftéaiemocracy on the reduction of child
mortality, reported by studies such as Zweifel Aladia (2000), Lake and Baum (2001) and
Boix (2003) to the sample omission of autocracieish wgood economic and social
achievements whilst including democracies with &y records. The imposed homogeneity
of poor economic outcomes in our study mitigates plarticular selection bias.

We decompose the countries selected into commedipprters and importers, unlike
Cavalcantiet al. (2014) who decompose countries into exportersadiner countries, in order
to investigate commodity export dependence. lfcwelely classify exporters (importers) as

countries with positive (negative) net commoditypests to GDP, our full sample of 69
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countries can be separated into two samples ofxpbreers and 44 importers (see section
A.4. in the online Appendix [INSERT LINK TO ONLINEILE A] for a list of countries). Of
course, such a demarcation rule doesn’t tell usutalibe magnitude of commodity
dependence. The World Economic Outlook (2012) @sficommodity exporters as countries
with a share of net commodity exports to total goedports exceeding 10 percent. Taking
into account that the CTOT index does not inclutle@nmodities and that GDP is used as
the denominator, we surmise that in our case ar@epethreshold seems appropriate and
leads to a reasonable number of countries in thkeljhicommodity dependent sub-samples.
Specifically, commodity exporters (importers) aediged as countries with the ratio of net
commodity exports to GDP that exceeds 7 (-7) pércessulting in highly commodity-
dependent subsamples containing 16 exporter andnf®rter countries. In the following
results section, we compare the results of theter laub-samples with those of the full

sample demarcation to highlight the effects of cardity dependence.

5. Empirical results
5.1 Investigating the child mortality and CTOT relationship
Table 1 presents summary statistics of our varg&afdle commodity exporters and importers
in both the full and highly commodity-dependent péas.
[Insert Table 1 about here]

Given we have selected low- to lower-middle-incotoentries, it is unsurprising that
annual GDP per capita is low for both exporters angorters, across the full and highly
commodity-dependent samples. Moreover, there isasanable similarity in summary
statistics across the samples, confirming the apmate homogeneity of selected countries.

On the other hand, CTOT appears more volatile fguarters than exporters (the standard
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deviation of CTOT level for heavily commodity-deplemt exporters is 76.41, whereas for
importers it is 85.67. Carrying out &itest of their equality results in@mvalue of 0.001).
This suggests that commodity price movements withinsample present the potential to be
more harmful for importers than exporters. We stetlirn to this later.

[Insert Table 2 about here]

Table 2, columns 1 and 2, presents the resultstrhating (2) for our full sample.
Firstly, results indicate that the effect of CTOWowth on the first-difference of infant
mortality rates is statistically insignificant footh exporters and importers. This extends the
findings of Turnovsky and Chattopadhyay (2003) Btattmanet al. (2007) who show that
TOT growth is also insignificant for investment aB®P growth, respectively. Blattmaa
al. rationalise their result by suggesting that TOTibki weak trend. To investigate the trend
of CTOT for both exporters and importers, we psa-iesing panel unit-root tests and then
estimate the appropriate trend function (see seddd, tables A5 and A6, in the online
Appendix [INSERT LINK TO ONLINE FILE A], for methoology and results). The findings
provide evidence of no trend for commodity expatand a small, negative trend for
commodity importers. This suggests the argume®latmanet al. (2007) holds in a CTOT
context: the relatively small magnitude of CTOT owr sample period providing an
explanation of the insignificant effect of CTOT gt on child mortality.

Turning to the other moment of CTOT in Table 2 uoehs 1 and 2, the effect of CTOT
volatility is also statistically insignificant. ivould appear that at this level of stratification,
where we haven'’t separated out heavily commodipeddent countries, volatility cannot yet
be shown to affect mortality. However, the coeéfrdis of the control variables are typically
consistent with the empirical and theoretical atare, confirming the validity of IGME’s
child mortality data. For example, GDP per capitawgh significantly decreases child

mortality across all categories, supporting presistudies (Pritchett and Summers, 1996,
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Cutler et al., 2002, Bhalotra, 2010, and Baistl al., 2011) that demonstrate the role of
income in reducing child mortality in poor coungiéstrikingly, the significant and mortality-
reducing effect of democracy illustrates the rolat institutional quality may play in welfare,
particularly in low- to lower-middle-income courgs. As noted previously, democracies are
theorised to produce superior welfare outcomesutocaacies by producing more public
goods and progressive income distributions (Zweifel Navia, 2000, Lake and Baum 2001,
Boix, 2003, and Kudamatsu, 2012). This result istark contrast to influential work such as
Ross (2006) who suggests democracy does not nfattehild mortality. Similarly to Ross
(2006) our study employs country-level data, howgetlee finding that democracy reduces
child mortality also draws support from the micradence of Kudamatsu (2012). His paper
compares the survival of babies from the same mothee- and post- the arrival of
democracy in sub-Saharan Africa, suggesting thatodeatisation improves wellbeing via
changed public health policies. The difference um study is the explicit focus on low to
low-middle income countries where it would appehattpolitical regime becomes an
important determinant. Finally, other control vates such as education and development
characteristics also tend to present the expedtgs.sFor instance, education and financial
development are negatively signed even when theyairsignificant.

To explore the relationship between child mortadihd CTOT in more depth, Table 2,
columns 3 and 4, presents the results of estim@Bpépr our heavily commodity-dependent
samples where only exporters (importers) countrigls the ratio of net commodity exports
to GDP that exceeds 7 (-7) percent are includedsuggested in the second hypothesis,
columns 3 and 4 in Table 2 show that the signs@fcbefficients attached to CTOT growth
are different for commodity-dependent net importarsl exporters; however, given the
statistical insignificance, within our estimatiomiework these are not important effects. A

striking difference is that CTOT volatility is nostrongly significant at the 1 percent level
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for importers, lending support to our third hypdtiseoutlined in Section 2. Specifically, the
positive coefficient here suggests increases innsodity terms-of-trade volatility lead to
increases in country child mortality. Why might thignificance of this result not carry over
to exporter countries in our sample?

[Insert Figure 3 about here]
Figure 3 provides a possible explanation, graplyigilistrating that CTOT level and CTOT
growth are more volatile for commodity importeranhexporters as also earlier reported in
the summary statistics of Table 1. Additionally, itest for the equality of the standard
deviations of CTOT growth for heavy exporters angporters gives g-value of 0.002,
rejecting equivalence. It is this higher instapilaf importers’ CTOT in our sample that
makes their children more vulnerable to the ideditharmful effect of commodity price
volatility. These findings extend our understandafighe adverse outcomes of volatility and
reinforce work by Blattmast al. (2007) and Van der Ploeg and Poelhekke (2009)esing
that any adverse effect is stronger in commodityetelent, highly volatile countries.

We found in earlier results that as a control \@deademocracy plays an important role
in reducing child mortality in low to lower-middlencome countries. Might a deeper,
tripartite relationship exist between child motglivolatility and a proxy for institutional
quality, political regime? To investigate, we estm (3) for our highly commodity-
dependent subsamples, explicitly modelling theratigons between democracy (i.6Qy)
and CTOT volatility, and autocracy (i.¢Q;) and CTOT volatility. Another approach would
be to analyze separate samples of autocratic améatatic countries. Results produced are
qualitatively similar to those using the interantimethodology.

[Insert Table 3 about here]
Table 3, columns 1 and 2, shows that the intenactasiable (i.e., CTOT volatility x political

regime) is only significant for autocracies. Thigymindicate that the higher institutional
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quality as proxied by democratic governance, lowmfant mortality in commodity-
dependent countries by mitigating the adverse eféécvolatility. Notably though, the
magnitudes of the coefficients for autocracy andnagacy interaction variables (i.e.,
5.887** and 6.901 respectively) are not dissimdad a test for equality cannot be rejected
(i.e., p-value of 0.482). This suggests further invest@ais required to ascertain the role of
institutional quality.

Other measures of institutional quality may be enappropriate. In particular, the
estimations above employ the democracy data fromilDb et al. (2010), where we have
transformed the annual frequency into five-yeaiqueaverages by selecting the modal value
for each of those five-year periods. A more sugagbproach might be to employ the modal
value for whole sample period. This helps us addths issue raised in the literature (see
inter alia, Roland, 2004) that institutions may change dbaexr rate than political regimes.

Table 3, columns 3 and 4, re-estimates (3) for lmghly commodity-dependent
subsamples but now the political regime for eaamty is indicated by a single modal value
for the whole sample period. Again, the interactaniable (i.e., CTOT volatility x political
regime) is only significant for autocracies. Howevéhis time the magnitudes of the
coefficients for autocracy and democracy interacti@riables (i.e., 7.145** and -2.386
respectively) are of different sign and a testdquality can be clearly rejected (i.p-yalue
of 0.011). This offers evidence that high instidagl quality inhibits the negative effects of
commodity price fluctuations on infant mortalitys posited in our fourth hypothesis from

Section 2.

5.2 Decomposing volatility
To shed light on possible channels by which vatgtiimpacts infant mortality, we

decompose countries’ CTOT into energy and non-en&BOT. Note that the non-energy
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basket for heavily commodity-dependent importersmigaconsists of food commodities (see
Figure 4) whilst heavily commodity-dependent expratare relatively better diversified. We
examine this dichotomy because (i) previous worggests a linkage between food prices
and child mortality, (ii) data availability (see Gien 4.2) dictates the split between energy
and non-energy commodities, and (iii) although wexlelored, a prima facie case could be
made that energy price movements are likely torbeial to welfare measures such as child
mortality (in particular, one might consider th@ging influence of the energy-food nexus.)

[Insert Figure 4 about here]

[Insert Table 4 about here]
Table 4 presents the results of estimating (2)oforheavily commodity-dependent samples,
where we employ the growth and volatility of bothesgy and non-energy CTOT as
explanatory variables. Energy volatility is sigodnt and positively signed for importers
only, whereas CTOT non-energy volatility is insiggant, supporting our first hypothesis
from Section 2. Note that the sign and significant®ur control variables remains similar
when comparing Table 4 with columns 3 and 4 in &ghl Overall, this is suggestive that
energy commodities dominate the volatility effeatised by CTOT. In other words, it would
therefore appear as if movements in global foodroodity prices are subordinate to those of

energy when considering the impact on child madstali

5.3. Robustness

5.3.1. Top quartile of countries ranked by magnitude of CTOT volatility

In the above analysis we have distinguished betveegrorters, importers and commodity
dependence when examining the effect of CTOT WJajatHowever, it follows that if the
volatility channel is important, it will show cldgrin samples that contain countries that

present the largest volatility. Therefore, in ausimess check for the mortality-volatility
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relationship, we estimate (2) for a sample thataios the top quartile of countries when they
are ranked by the magnitude of CTOT volatility.
[Insert Table 5 about here]

Table 5 shows the relevant results and again demades the significance of CTOT
volatility. Overall then, our analysis suggestst tfhactuations in commodity terms-of-trade
are an important determinant for child mortalitylow- to lower-middle-income countries.
Specifically, greater volatilitgeteris paribus leads to an increase in the infant mortality rate
and this occurs particularly where volatility isesdy relatively large. Policy advice would
include improving the quality of institutions antversifying the trade portfolio to smooth the

time series of net exports.

5.3.2. Using different thresholds
Until now we have defined heavily commodity-depertdexporters (importers) as countries
with the ratio of net commodity exports to GDP tlexteeds 7 (-7) percent, resulting in
subsamples containing 16 exporter and 19 impodentties. The threshold is chosen so we
can examine heavily commodity-dependent countrigsshll have a sufficient number of
countries to allow for appropriate econometricitgstlf we choose a much lower threshold
(e.q., 3% and -3%) one might expect a priori that-statistic of importer CTOT volatility in
regression (2) to indicate insignificance. Thibégause we are now including more countries
that are less commodity-dependent and therefore liksly to be sensitive to commodity
price movements.

[Insert Table 6 about here]
We re-estimate (2) for 3% and -3% and indeed,ihwghat is found (see Table 6). However,

when we estimate regression (2) for other highsthots (i.e., 6% and -6%, 8% and -8%) the
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t-statistics of importer CTOT volatility become sifigant at conventional levels (also see

Table 6).

5.3.3. Using another measure of institutional quality

Estimating regression (3) for our heavily commodigpendent subsamples and using the
democracy data from Cheibudb al. (2010) as a proxy for institutional quality, Tab3,
columns 3 and 4, revealed previously that the &uteyn variable (i.e., CTOT volatility x
political regime) is only significant for autocrasi In this section, we now use the
distribution of resources index constructed byWagieties of Democracy (V-Dem) Institute
at the University of Gothenburg (see section 4s3paother proxy for institutional quality.
Table 3, columns 5 and 6, shows the estimatioB)ofv(th this proxy. Here we operationalize
the index by calculating its average value for efek-year period and then generating a
dummy equal to 1 if the average is in top Qualftie, a fair distribution of resources) and 0
otherwise (i.e., a poor distribution of resourcdgjerestingly, in Table 3, the results in
columns 5 and 6, are analogous to those in colunasd 4. The interaction variable (i.e.,
CTOT volatility x distribution of resources) is gnsignificant for the poor distribution of
resources. Indeed, the magnitude of the coeffisiént poor and fair distribution interaction
variables (i.e., 8.134*** and -4.653 respectivedy® of different sign and a test for equality
can be clearly rejected (i.ep;value of 0.006). This provides further evidencatthgood
institutional quality mitigates the adverse effestscommodity price movements on infant

mortality rates.

6. Conclusion
This study sheds a new light on the relationshifwben child mortality and commodity

prices by investigating theoretically and empiticahe political and economic aspects that

24



may influence any association. Our theoretical #ark posits four hypotheses: (1) food
prices are not the only commodity price that aechild mortality rates in commodity-
dependent countries; (2) level changes in commaglitges can have different directional
effects on net exporters and importers, (3) comtyaatice volatility adversely affects the
rate of infant mortality; (4) better institutionit this effect.

Employing a sample of 69 low and lower-middle ineooountries over the period of
1970-2010, we find that the volatility of the conyaspecific commodity terms-of-trade index
(CTOT) links global commodity prices with child ntality in commodity-dependent
countries, in line with our third hypothesis. Thesdatility effects dominate the level effects
posited in our second hypothesis. The resourceeclitesrature traditionally focuses on
commodity-dependent exporters, but the curse irpaper affects mainly highly commodity-
dependent importers, thus giving a resource-sgaespect to the curse. The differential
effects on exporters and importers appear to lgeladue to the higher CTOT volatility of
importers and their sensitivity to energy priceatiity, consistent with our first hypothesis.
In turn, this is related to the better diversifioatof exporters and consequently, a relative
lack of sensitivity to volatile energy prices.

From a policy perspective, our findings highlightet importance of reducing
commodity terms-of-trade volatility, especially farommodity-importing nations. To
circumvent the harmful effect of commodity pricelatdity on child mortality, financial
hedging of energy imports can clearly play an ingoatrrole. For example, the Reserve Bank
of India recently suggested the country hedgesiltsmports (Reuters, 2014). Although
requiring longer-term planning, reducing commodigpendence by shifting toward import
substitution and/or increasing domestic energy gecbdn, and developing manufacturing

and services sectors should also help avoid treeaue discuss in this paper.
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Improving the quality of institutions is anothertiom for domestic policymakers. Our
model proxies institutional quality by using data democracy and fair distribution of
resources; results reveal better institutions logteid mortality by explicitly moderating the
adverse effect of CTOT volatility, as posited by tfourth hypothesis. Strikingly, there
appears to be a tripartite relationship betweeld e¢hortality, volatility and good institutions
in commodity-dependent countries. A strategic coration of hedging, diversification and
improvement of institutional quality appears likaly be the most effective approach to
improving child wellbeing in low- to lower-middlecome countries.

There are several avenues for future work. For @anthe CTOT measure used in this
paper relies on time-averaged export and imporgkieiand therefore reflects movements in
commodity prices only. However, the child mortaléifects of variations in CTOT due to
changes in the share of exports and imports migbtlze significant; analysing those would
require the construction of a new variable. Morepgata quality and availability meant a
maximum sample of 69 low and middle-income coustdeuld be used in this paper. Recent

improvements in data quality are likely to leadaxger samples in the future.
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Tables

Tablel
Summary statistics
Obs. Mean S.D. Obs. Mean S.D.
Full sample
Commodity exporters Commodity importers
Mortality under 5 992 129.496 68.519 1703  123.7074.5%15
CTOT level 1000 129.074 70.144 1760  154.020 80.610
GDP per capita 960 1710.26 977.023 1601  1819.40 4.5%4
Financial development 831 18.876  14.438 1384 19.2412.088
Primary education 858 85.064 27.931 1435 82.444 30.123
enrolment
Population over age 65 1000 3.420 0.784 1760 4.0142.277
Population under age 5 1000 16.629 2.549 1760 15.803.598
Heavily-dependent
Commodity exporters Commodity importers
Mortality under 5 632 133.564 72.165 708 110.106 .935
CTOT level 640 123.556 76.411 760 148.597 85.671
GDP per capita 600 1977.31 889.986 623 1899.60 .8867
Financial development 537 18.642 12.012 503 19.3713.994
Primary education 550 85.286  27.492 552 80.678 31.318
enrolment
Population over age 65 640 3.386 0.649 760 4.669 1703.
Population under age 5 640 16.643 2.295 760 14.849.298

Notes: Heavily commodity-dependent countries have aorafi net commodity exports to
GDP that exceeds 7 (-7) percent.
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Table?2

Child mortality, CTOT growth and volatility, 197020.

(1) (2) ®3) (4)

Full sample Commodity-dependent

Commodity Commodity Commodity Commodity

exporters importers exporters importers
Cluster SE  Cluster SE Cluster SE Cluster SE
CTOT growth -0.151 -0.517 -0.955 0.956
(2.021) (2.026) (2.557) (3.382)
CTOT volatility -0.0323 0.411 0.487 6.006***
(1.949) (1.567) (1.884) (1.966)
Democracy dummy -0.870* -1.046** -0.750 -0.988
(0.463) (0.417) (0.566) (0.726)
GDP per capita growth -24.84*** -20.23*** -20.72* -13.43**
(4.095) (5.002) (4.939) (5.985)
A(Primary education -9.906*** -0.984 -14.62** 6.905
enrolment ratio) (3.513) (3.407) (5.365) (4.493)
A(Financial development) -2.075* -0.865 -3.624**  -3.830**
(1.180) (1.170) (1.144) (1.685)
A(Population over age 65) 14.11 -24.31* 16.78 3409.
(16.25) (12.11) (17.87) (17.83)
A(Population under age 5) 43.76*** -21.70* 52.24*** -1.392
(10.40) (12.05) (16.09) (11.24)
Constant -1.324** -1.365** -1.583** -3.413***
(0.550) (0.614) (0.604) (0.551)
Year dummy Y Y Y Y
Observations /Country 164/25 269/44 104/16 97/19
AdjustedR? 0.332 0.238 0.329 0.247

Notes. Standard errors in parenthesegq ¥ 0.10, **p < 0.05, *** p < 0.01.The dependent
variable is the first-difference of the logarithnf ander-five mortality rate. Heavily
commodity-dependent countries have a ratio of aetroodity exports to GDP that exceeds 7
(-7) percent.
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Table3

Child mortality, CTOT growth and volatility/regimeteraction effect for heavily commodity-dependeotntries, 1970-2010

1) 2) 3) (4) (5) (6)
5-year democracy Modal democracy Distribution of resources
Commodity Commodity Commodity Commodity Commodity Commodity
exporters importers exporters importers exporters importers
Cluster SE Cluster SE Cluster SE  Cluster SE Cluster SE  Cluster SE
CTOT volatility x autocracy 0.906 5.887** 1.601 7.145%**
(1.835) (2.143) (2.332) (1.679)
CTOT volatility x democracy -2.449 6.901 0.882 -2.386
(6.224) (6.432) (3.844) (3.112)
CTOT volatility x poor distribution 1.247 8.134***
of resources (1.607) (1.885)
CTOT volatility x fair distribution 2.659 -4.653
of resources (10.29) (3.967)
CTOT growth -1.234 0.902 -0.541 -0.0115 -1.093 2.291*
(2.746) (3.398) (2.488) (3.702) (1.275) (1.115)
Democracy dummy -0.351 -1.120 -0.786 1.202 0.586 1.816
(0.973) (1.520) (1.160) (0.702) (1.809) (2.421)
GDP per capita growth -20.33*** -13.37** -14.28** -8.191 -20.54*** -9.093**
(4.860) (6.170) (5.955) (7.314) (5.011) (4.252)
A(Primary education enrolment ratio) -13.94** 6.800 -11.02** -3.606 -12.16** 0.139

(5.433) (4.776) (4.882) (4.541) (4.848) (5.761)



A(Financial development) -3.600*** -3.860** -7.387*** -4.810** -4.902*** -4.843***
(1.182) (1.723) (2.317) (2.091) (0.917) (1.404)
A(Population over age 65) 17.21 -18.92 6.014 -32.44 0.570 -20.47
(18.67) (18.50) (17.41) (27.72) (13.05) (17.08)
A(Population under age 5) 53.20*** -1.162 17.27 3.815 40.74*** 0.673
(16.85) (11.81) (25.99) (15.62) (12.97) (11.04)
Constant -1.737* -3.389*** -1.706 -4.184*** -1.732* -4.146%**
(0.632) (0.563) (0.986) (0.542) (0.601) (0.722)
Year dummy Y Y Y Y Y Y
F-test 0.592 0.482 0.878 0.011 0.891 0.006
Observations /Country 104/16 97/19 90/15 84/19 16/104 18/94
AdjustedR? 0.323 0.238 0.304 0.171 0.341 0.320

Notes. Standard errors in parenthesesp ¥ 0.10, ** p < 0.05, *** p < 0.01.Heavily commodity-dependent countries have a rafimet
commodity exports to GDP that exceeds 7 (-7) péréetest is thg-value of a test of equality between the coeffitsean the interaction terms
(i.e., Hy: B, = B3) in (3). The dependent variable is the first-diéfiece of the logarithm of under-five mortality raté-year democracy” —
democracy/autocracy variable computed as the mudkie of the corresponding index in each 5-yeaioder‘Modal democracy” —
democracy/autocracy variable computed as the mealak of the corresponding index over the wholagoed970-2010. “Distribution of
resources” — the model with institutional qualitpypied by the distribution of resources index.
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Table4

Child mortality, growth and volatility of energy ©IT and non-energy CTOT in heavily
commodity-dependent countries, 1970-2010

1) (2)
Commodity Commodity
exporters importers
Cluster SE Cluster SE
Non-Energy TOT volatility -2.145 0.0438
(4.694) (4.686)
Energy TOT volatility 1.418 11.01%**
(2.602) (2.197)
Non-Energy TOT growth -1.070 6.618
(2.943) (4.967)
Energy TOT growth -1.550 2.656
(2.848) (2.803)
Democracy dummy -0.783 -1.338*
(0.598) (0.723)
GDP per capita growth -21.09%** -18.61***
(5.052) (6.067)
A(Primary education enrolment ratio) -14.24** 0.448
(5.382) (7.215)
A(Financial development) -3.651*** -5.255
(1.162) (3.510)
A(Population over age 65) 18.09 -17.44
(16.86) (19.64)
A(Population under age 5) 53.48*** 2.846
(16.20) (14.05)
Constant -1.548* -2.991 ***
(0.802) (0.786)
Year dummy Y Y
Observations 104 76
AdjustedR? 0.318 0.243

Notes. Standard errors in parenthesesp* 0.10, ** p < 0.05, *** p < 0.01. Heavily
commodity-dependent countries have a ratio of aetroodity exports to GDP that exceeds 7
(-7) percent. The dependent variable is the fifseince of the logarithm of under-five

mortality rate.



Table5

Child mortality, CTOT growth and volatility for catries with top quartile CTOT volatility

1970-2010
1) (2)
Rest of sample Top Quartile
Cluster SE Cluster SE
CTOT growth -0.740 3.353
(1.590) (2.386)
CTOT Volatility -0.960 5.104*
(1.567) (2.700)
GDP per capita growth -0.812** -1.922**
(0.322) (0.818)
Democracy dummy -24.26%** -14.35*
(3.452) (8.201)
A(Financial development) -8.175%** 6.943
(2.739) (5.217)
A(Primary education enrolment ratio) -1.205 -1.588
(1.139) (1.683)
A(Population over age 65) -14.20 26.44
(10.03) (29.57)
A(Population under age 5) 9.172 -49,39***
(7.832) (16.54)
Constant -1.091** -2.210*
(0.517) (1.251)
Year dummy Y Y
Observations /Country 331/52 102/17
AdjustedR? 0.278 0.285

Notes. Standard errors in parentheseg, < 0.10, **p < 0.05, *** p < 0.01.The dependent
variable is the first-difference of the logarithiumder-five mortality rate.
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Table 6
Child mortality, CTOT growth and volatility with flerent thresholds, 1970-2010

Threshold 3% 6% 8%
1) (2) (3) (4) (5) (6)
Exporters Importers Exporters Importers Exporters Importers
Cluster SE  Cluster SE  Cluster SE Cluster SE Cluster SE Cluster SE
CTOT growth -0.559 0.400 -1.092 0.681 -1.682 0.490
(2.160) (1.823) (2.443) (1.900) (2.568) (4.124)
CTOT volatility 0.971 1.548 0.660 3.589* 1.222 4.205**
(1.551) (1.531) (1.693) (2.059) (2.618) (1.807)
Democracy dummy -0.574 -0.668 -0.756 -0.627 -0.773 -1.151
(0.448) (0.492) (0.528) (0.707) (0.599) (1.175)
GDP per capita growth -20.67*** -12.00** -19.68*** -12.21* -22.27*** -9516
(3.463) (5.594) (3.885) (5.948) (5.176) (7.867)
A(Primary education enrolment ratio) -11.03*** 1.827 -13.98** 4.196 -11.70* 5.219
(3.142) (3.350) (5.275) (4.104) (5.489) (7.353)
A(Financial development) -1.758 -3.486*** -2.745* -4.005** -3.608** -2.938
(1.035) (1.209) (1.318) (1.605) (1.416) (1.756)
A(Population over age 65) 6.671 -20.29 6.643 -18.03 14.51 -25.47
(14.06) (15.33) (17.83) (16.45) (16.72) (19.38)
A(Population under age 5) 42.67*** -3.131 45.62*** -1.703 53.62*** -14.08
(11.27) (11.13) (12.61) (10.55) (15.66) (12.01)
Constant -1.682*** -1.960*** -1.667*** -2.806*** -1.850* -3.199%**
(0.524) (0.694) (0.570) (0.602) (0.886) (0.695)
Year dummy Y Y Y Y Y Y
Obs./country 143/22 146/27 114/18 103/20 92/14 71/14
AdjustedR2 0.319 0.200 0.314 0.210 0.300 0.166

Notes. Standard errors in parentheseg, < 0.10, **p < 0.05, *** p < 0.01.

under-five mortality rate.

The dependent variable is the first-ddfere of the logarithm of



FIGURES
Figurel
Commodity dependence of low and lower-middle incamentries (average net commaodity

export to GDP, 2005-10)
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Note. For sources of data, see Section 4.
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Figure2

Transmission channels of the effects of movement®mmaodity prices on child mortality.
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Figure3
CTOT level and growth over time for heavily commgeiependenéxporters and importers

(net exports to GDP above 7% and below -7% respedygji
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ACCEPTED MANUSCRIPT

Figure4
Structure of net commaodity export of heavily comrntypdependentountries

(net exports to GDP above 7% and below -7% respsygji
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