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Re-examination of Supply Response to Changes in kb&ommodity Prices
in Asian Countries"

1. Introduction
A number of hypotheses have been put forward tdaexpghe global rise in agricultural
commodity prices. Some have identified demand-&d#rs as the culprit while others have

emphasised supply-side effects- especially risihgra other input prices.

Against this background, Imat al. (2011) examined the extent to which commoditydgel
responded to price changes using country-panel fdatd0 Asian countries covering the
period 1966-2005. The present study revisits tmeesessue and explores how rising food
commodity and input prices have influenced supdlynajor agricultural commodities in
Asia. More specifically, we will econometricallyste(i) whether an output price (or its own
price) positively affects supply of a major foochamodity (that is, rice, maize, wheat, fruits
or vegetables); and (ii) whether an input price atiwgly affects their supply in Asian
countries. While Imaget al. (2011) used oil price as a proxy for an input @riwe will use
alternatively a fertiliser price. While these may seem elementary propositionsir the
implications for dampening of food price surge tigb a timely and adequate supply

response are of considerable importance.

The structure of the rest of the paper is as fdtofection 2 reviews recent evidence on
supply response to higher food prices in 2007-083esin food prices since mid-2010; close
correlation between food and oil prices; and growmtpacts of food price inflation. As the

poverty impacts have been investigated in condiderdetail, a distillation of the evidence is
given in Section 3. This sets the stage for ownemetric analysis of supply response to
output and input prices. Section 4 describes dalieatures of the data used and the
econometric specification. Section 5 contains ¢henometric results. Section 6 reviews
evidence on the effects of the food price surg2d@7-08 on poverty. Concluding remarks

are given in Section 6.

! We are grateful to Thomas Elhaut, Director, Asid ¢he Pacific Division, IFAD, for his encouragerhand
advice at all stages of this study. C. Peter. TimmRe Jha , Anil Deolalikar and Nidhi Kaicker eféd
constructive suggestions that helped in refinirgahalysis. Any remaining deficiencies are our sesjbility.

2 See Imakt al. (2011) for a broader and in-depth discussion efgtonometric issues here.
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2. (a) Review of Supply Response
Recent evidence suggests that most major cereduigeos-including both consumer nations
and exporter nations-responded positively to dpigalfood prices in 2007-08. USDA

production estimates (2009) are summarised beldlabie 1.

The exporters are distinguished on the basis tet €xport more than 10 per cent of their
production. The major consuming nations increasei production of maize by 16.8 per
cent during 2007/08 and 2008/09, of rice by 12 Ageat, and of wheat by 8.5 per cent. The
response in China and India was particularly straagthey increased public agricultural
spending by 25-30 per cent in 2008. The resporma fnajor exporting nations was even
stronger-especially for maize and wheat productiamch increased by 25-30 per cent. Rice

production grew less as it is dominated by smadlars.

There were other constraining factors for ricestiyr rice prices rose with a lag. Secondly, in
most rice producing countries, protectionist goweent policies limited incentives to

produce more. Thirdly, Asian rice producers are Imowre dependent on fertilisers than
smallholders from other regions. In countries wherélisers were highly subsidised and/or
their export were restricted, fertiliser price aidt rise much (as in China and India) and the

supply response was quite high.

Supply response is impeded by transport and otimrticosts. Transport costs have risen
because of rising fuel prices, cutting into prodatprofits. Also, given lack of data on farm
gate prices, it is not straightforward to assesatviiactions of retail prices are transmitted to

the former.



Table 1
Supply Response to Rising World Food Prices in 20

Maize Rice Wheat
Country/Region Output | Country/Region|  Output| Country/Region Output
(% (% (%
Change) Change) Change)

MAJOR CONSUMERS

South East Asia 18.5 East Asia 9.2 East Asia 17.4

East Asia 22.9 South Asia 10.4 South Asia 9.7

South Asia 12.7 Indonesia 3.5 Bangladesh -7.1

China 23.3 China 10.0 China 17.6
Brazil 2.2 Pakistan 54
India 10.9 India 14.2
Philippines 10.9 Uzbekistan 7.6
MAJOR EXPORTERS

Thailand 4.3 South East 5.4 Ukraine 92.6
Asia

Ukraine 56.2 Vietnam 5.1 Kazakhstan 10.0
Pakistan 20.7

Source: Adapted from Headey and Fan (2010).

(b) Energy and Food Price Links
Oil affects food prices through supply and demamahaels. Let us first consider the supply

channels.

Oil and oil-related costs are a substantial compboé production costs of food and non-
food crops. Agriculture is second only to transgtioh in its oil-intensity, implying high
sensitivity of marginal costs to oil prices. Théeet of rising oil prices is reinforced by surge
in fertiliser prices, most of which are based oergg products, such as natural gas. In fact,
energy costs could account for up to 90 per cetttefertiliser cost (e.g. nitrogen fertiliser).
Moreover, the bulky nature of food-grains implibatttheir prices are heavily influenced by
transport costs. As rise in energy prices predd&sin food prices, the causality is likely to

run from energy prices to food prices and not tifreioway around.

Demand factors further contributed to food priceapOf particular importance is biofuel
demand (Headey and Fan, 2010, and Timmer, 2010).

® This draws upon Headey and Fan (2010), severantenfluential writings of Timmer-especially Timme
(2010)-and IFAD (2011).



When oil prices exceed $60 a barrel, biofuels bexarre competitive, especially if high oil
prices are expected to persist. Recent studiesd(ait Headey and Fan, 2010) show that the
diversion of the US maize crop from food to biofusks is the largest source of international

biofuel demand and the largest source of demanaicidi price presstite

Biofuels are a major new source of demand in maige vegetable oil markets, and so they
are a potentially important factor in explainingcprrises in these markets. But the knock-on
effects on other food commodities are significasmtaell. In the United States, for example,
expansion of maize area by 23 per cent in 2007tegbin a 16 per cent decline in soya-bean
area and a price rise of 75 per cent between A®@7 and April 2008. In Europe other

oilseeds displaced wheat for the same reason (eadkFan, 2010).

Another side-effect is depletion of grain stocksaridus estimates point to substantial
depletion of stocks. European wheat stocks wouttbat have been as large in 2007 as in

2001, as opposed to being lower by half.

Although simulations vary in methodology and cogerathey reveal useful insights. In the
short-run, biofuel demand accounted for a 70 pat terease in maize prices and a 40 per
cent increase in soyabean prices (Lipsky, 2008keB@ntet al. (2008) report long-term

effects on cereal prices of the acceleration ofugloproduction from 2000-2007 to be 30 per
cent in real terms. Maize, wheat and rice pricageiased by 47, 26 and 25 per cent,

respectively.

(c ) Recent Surge in Food and Oil Pricés
Food prices have been rising substantially the dvover since July 2010, as shown bélow
After the peak in prices in 2008, good harvestgpdutithe prices to fall back. However,

adverse weather conditions in several food exppritountries affected supplies. The rise in

* In an emphatic comment, Timmer (2010) adds anatimeension. He observes, “The emergence of biofagls
a commercially viable use of food-grains and velgletails not only raises the level of demand thgtcaltural
resources and productivity must meet, but it allskslthe prices of energy to foodstuffs. There loag been a
partial link between energy prices and food priteeugh production costs, but this demand side ia& more
troubling implications. In particular, energy prichkave been more volatile for decades. A price tiakween
energy and food implies that this volatility wiktend to food prices in the future” (p. 6).

® This section draws upon IFAD (2011).

® The current situation differs in some respectsnfthat in 2008. (i) Recent international price &ases are
more widespread across agricultural commodities th&2008. (ii) Weather is a more important fadtus time
than in 2008, reducing production and stocks. @Ailthough trade policy responses are associateld price
spikes, the former had a more important role ingdier crisis. For details, see World Bank (2@}.1
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prices is not the same for all food commodities alhdegions. For instance, the price of rice
has not risen by much, and those countries whichadaely heavily on food imports are not
severely hit. The volatility in prices is also thesult of localized weather problems, for
instance, onion prices soared in India in the f@stmonths following the unseasonal heavy
rains. Evidence also points towards the role otslagors in exaggerating the rally in food
prices. Commodity derivatives are seen as an importartfglio hedging instrument since
the returns in commodity sector are uncorrelateth whe returns on other assets. This
financialisation of commodities may not be a sowtéod inflation; however, it does play
an important role in the short- term volatility fimod prices (World Bank, 201%)High oil
prices, strong demand for crops from the biofuetae depleting stockpiles of food-grains
and lower production are also responsible for thadfprice surge. No less important are
protectionist policies adopted by many exportingiams, and expansionary monetary
policies. Moreover, as markets are increasinglggrdated, economic shocks in international
markets get transmitted to domestic markets quitkly pass-through effects vary greatly
(Timmer, 2010).

There is a high degree of correlation between fudi oil prices, as may be seen from Figure
1°. The prices of food, cereals and dairy producestaghly correlated with the oil prices.
The relationships between meat and oil prices etaeen sugar and oil prices, are, however,
found to be weak. The increases in oil price in ldst few months are a result of both

shortages and rising demand, particularly fromitldestrial sector in China.

’ For confirmation of role of speculators in the dawisis of 2007-08, see Timmer (2010) and Ietal. (2008).

8 As the World Bank report (2011a) points out, mo€hhe recent increase in commodity financial teations
has occurred in the futures markets, includingtiaize and wheat. This is largely driven by demandhfindex
funds holding and continuously rolling over futyesitions in commodity markets, without taking piogs
delivery. The extent to which these inflows affepbt prices, however, remains debatable.

® As a recent World Bank report (2011a) observasslibetween crude oil and agricultural markets have
become stronger since 2005, with the pass-throlagii@ty rising from 0.22 for the pre-2005 perital 0.28
through 2009.



Figure 1: Food-Energy Price Nexus
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Source: IFAD (2011)

(d) Transmission to Domestic Prices

What is crucial for understanding the impacts afbgl food price surge is transmission to
domestic prices. As a recent ADB (2011) study ersjsies, several factors determine this
transmission. For food importing countries, the Kagtors are the exchange rate, trade
policies, and the speed of adjustment. For counthat are not so dependent on food imports,
market conditions-local crop conditions, supply tsoand policy measures-matter more.
Available evidence suggests that internationalrggaices and domestic prices moved in

tandem. In fact, in some cases, domestic pricesfaster.



Between June 2010 and February 2011, global rimespincreased by 16.8 per cent. But
domestic rice prices, since June 2010, rose by dr£ent in Bangladesh, 21.6 per cent in
Indonesia, and 36.7 per cent in Vietnam. By cohtthe increases were lower (between 13.5
per cent and 10.3 per cent) in Sri Lanka, Pakistdmna and Thailand; and decreased in the
Philippines (the price of well-milled rice fell b§.9 per cent) and Cambodia (by 10.5 per

cent).

Wheat prices are a different story. Internationatgs rose by 99.6 per cent in the 8 months
to February 2011 but domestic prices in Asia gdiyedid not exceed 70 per cent. In the
Kyrgyz Republic, for example, local wheat pricesedy about 67 per cent, in Bangladesh

by 50 per cent, and in India, China and Pakistah@20 per cent.

Since food is assigned a high weight in consuméepmndices (about 59 per cent in
Bangladesh, over 46 per cent in India and 40 peérnceWietham), food price inflation is
associated with general inflation. In Vietnam, tample, inflation was in double digits
(about 12 per cent in January, 2011) in part duegber food prices (about 15 per cent).

(e) Implications for Growth

Two scenarios are considered in the ADB study (2@driselected 10 Asian countries: in the
first scenario, worldwide food prices rise by 30gaat in 2011 and decline by 5 per cent in
2012; and in the second, in addition to the risiod prices, the oil price rises by 30 per cent
in 2011, and declines by 3.1 per cent in 2812

In the first scenario, GDP growth in some food-imjpg countries will decrease by up to 0.6
percentage points in 2011. By contrast, in foodogtipg countries, higher global food prices
are associated with growth acceleration. In Thdilafor example, the GDP growth
accelerates slightly. In several countries (Inthdpnesia and Malaysia), the growth impacts
are likely to be stronger in 2012, as the econoitaiks time to adjust to exogenous shocks in

food prices.

1 The simulations are done with the Oxford Econongjlmbal model. It assumes that the economies i Asi
will take a tight monetary stance to prevent domesflation getting worse. But higher interestemiwill curb
investment, and higher consumer prices will restimsumption. These two together will curb growth.

8



Under the second scenario, the GDP impacts are prormunced, with growth deceleration
of up to 1.5 percentage points in 2011 and 0.8gmage points in 2012. In the Philippines,
for example, the GDP growth slows down by 1.2 paia@ge points in 2011, and 0.9
percentage points in 2012, since it is a net inguart both food and oil.

Should these simulation results be taken at fakee?a/Ne are inclined to the view that these
exaggerate the slowing down of growth if yield E®mses occur in response to TFP growth.
So, even if agricultural investment suffer undeigat monetary stance, TFP growth may be
sustained through more efficient use of waterjliset and other resources (Fuglie, 2010, and
IFAD, 2011).

3. Poverty Impacts™

Some useful insights into the effects of the foodgysurge in 2007-08, and the more recent

and continuing surge are given below.

An increase in food prices adversely affects ther mince they spend a large proportion of
their income on food items. In response, the peadtto take remedial actions: switching
over to less nutritious and cheaper diets, cuttioggn on their children’s (especially girls’)
food intake, and reducing expenditure on non-faeths such as health and education of
children. In extreme situations, the poor are &soed to sell their assets such as livestock.
Although food prices have been increasing sinceD2@tey increased at a more rapid pace
between 2006 and 2007-08 when prices of major Iseeeaged very rapidly. Asia and the
Pacific countries experienced varying spikes irs¢hgrices. These spikes have been due to a
combination of both short-term (such as droughisgle restrictions, and speculation and
hoarding) and long-term factors (such as declinjigdd growth, inadequate investments in
infrastructure, and linkages with other commoditgrkets such as energy markets).

Although there are alarming estimates of the impdidbod price inflation on poverty — a
World Bank estimate of the increase in the numbegoamr globally, for example, ranges
from 75 million to 105 million (World Bank, 2008) more plausible and insightful estimates
are reported in a recent study by the Asian Deveto Bank (ADB, 2008), taking supply

responses to higher food prices into account. Apoitant finding obtained from simulations

M This draws upon IFAD (2011), Thapaal. (2009), World Bank (2008), ADB (2008), and FAO (3).
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for China and Indonesia is that the negative edfait food price inflation (e.g. higher

incidence of poverty and increase in income indgty)are dampened by the positive supply
response in rural areas. The comparison is integeas China is a net food exporter while
Indonesia is a net food importer. China gains fraaimg global food prices. Specifically, the

largest gains accrue to households dependent acukigre. Not only does the head-count
index of poverty decline but also the Gini index micome inequality, more than

compensating for the unfavourable effects in uri@as. The results for Indonesia, however,
differ. Although higher global food prices result higher consumer prices, appreciation of
the exchange rate and a loss of competitivenebxdohesian exports, and a lowering of real
GDP, the food crops sub-sector expands. Not sumghs therefore, the overall head-count

of poverty rises but slightly.

Additional simulations focus on the impact of addr cent increase in the price of a staple
food in a small sample of countries (FAO, 2008)ubkholds are classified across different
characteristics (net market position, income glansources of income). The main findings
are: (i) urban consumers lose in Bangladesh, Rakiahd Vietnam; (ii) in both rural and

urban areas, the poorest quintiles are the wofsttafl; (iii) even in some countries where
rural households gain on average, such as VietnainPakistan, the poorest of the poor
suffer a welfare loss; (iv) disaggregating quirgtitef households by landownership, the poor
landless are likely to be worse-off. In Bangladefr, example, the welfare loss of the

landless is as high as 3.5 per cent in the bottoimtite; in Vietham, the average loss of the
landless is 1.8 per cent, as against 2.7 per cetiteobottom 40 per cent. Classifying

households into agricultural “specialisers” — hdw@ds that derived more than 75 per cent of
their income from farming — an interesting finding that their welfare improves. In

Bangladesh, for example, the average welfare a€agural specialisers — comprising 10 per
cent of the rural sample — increases by 1.7 per(ded per cent in the bottom quintile, 1.8 in
the top). In Vietnam too, the richer agriculturaksialisers gain around 2.2-2.3 per ¢ent

Finally, welfare effects vary between male- and devheaded households. Specifically, in
most urban, rural and national samples, femaledwatlouseholds record greater
proportional losses (or smaller proportional gaitt®dn male-headed households. A key

explanation is that female-headed households taibénefit from agricultural income

12 A negative correlation between rice prices anditional status was observed in Bangladesh andriesia
(Torlesseet al, 2003; Blocket al. 2004).
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generating activities due to their limited acces$and, credit and markets (e.g. Bangladesh,

Vietnam and Pakistan).

A more recent study of countries in the Greater &gk Sub-Region offers a rich and
insightful analysis of how food producers, conswsrend wage labourers were affected by
the food price crisis (Sombilla, 2010). While highiee prices were welfare reducing, the
favourable supply responses were weakened by higpat prices. Wage labourers lost. In
Cambodia, for example, in terms of the rice wagea\adent, the average wages during the
crisis were lower. In rural coastal region, thelydace wage equivalent fell from 4.67 kg in
June, 2007, to 3.84 kg in June, 2008; and in tha plains, it fell from 5.75 kg to 4.77 kg;
and in rural Cambodia as a whole, from 5.09 kg #B84g. For those surviving at bare
subsistence, such reductions imply substantialarelpss.

Two recent studies (ADB, 2011, and World Bank, 28)1dffer assessments of the impact of
the recent and continuing food price surge. Bothaarmingly high. The main findings of
the ADB (2011) study are given below. Changes inepty are a pure price effect in the
sense nominal incomes are held constant. Theréwaramplicit assumptions: one is that
wages adjust with a lag; and the second is delaygiply response. While both seem
consistent with empirical evidence, it must be eagited that the short-term results may be
larger than longer-term effects

Using the poverty cut-off of $1.25 per day (PPP 308nd assuming that domestic food
prices rise by 10 per cent, the simulations shoat the number of poor in selected Asian
countries rises by 64.4 million or the percentafypanr rises by 1.9 points With higher
food price increases of 20 and 30 per cent, theepéage of poor rises by 3.9 points and 5.8
points, respectively. As the poverty gap ratio captures both increasése number of poor,

and deterioration in their standards of livingstis the more comprehensive measure. With

13 For details, see Gaiha (1989).

1% Global food prices rose by more than 30 per aettie first two months of 2011, relative to thevioes year,
and domestic food inflation in Asia averaged 10qet (ADB, 2011).

!> The World Bank (2011b) study computes the expedtetestic price changes and the associated insrérase
the cost of living for net consumers and profitsnef producers. Using the poverty cut-off of $1.@%jle in
half the sample, the increase was 0.5 percentaigpgspm a few countries the increases were mudeta(in
Tajikistan the increase was 3.6 percentage poimiisia Pakistan it was 1.9 percentage points). Bytrast,
poverty fell in Vietham, as a large fraction of pdmuseholds is net producers of rice and bentefita higher
prices.
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domestic food prices rising by 10 per cent, 20qest and 30 per cent, the poverty gap ratio
rises by 1.4, 2.7 and 4.1 percentage points, réspbc

A policy concern is quick transmission of risingpébprices to farm gate prices-especially for
smallholders-and easy access to markets. If impaasnto market access are removed, the
sales of smallholders increase more than propati#dy to those of wealthy farmers (Shilpi
and Umali-Deininger, 2007). So, given a timely amdadequate supply response, the rise in
poverty may be considerably lower than predicteithouit such a responSe

4. Data and Methodology

The analysis undertaken covers the period 1966-200810 selected Asian countries
(Bangladesh, Cambodia, China, India, IndonesiaaN&akistan, Philippines, Sri Lanka, and
Thailand). These countries have been chosen obhasis of availability of food commodity

data. Unless otherwise stated, all the variableszatracted from the FAO-STAT database.

For empirical purposes, we use a specificatiorhoftsrun supply response to price changes
premised on a partial equilibrium approach. Thispplied to the following cross-country

panel model:
log ¥}, = fo + f1log P + Brlog(Pingur): + fa log( Arable) + Bylog Ry 1 +&e (1)
wherelog }’;: is the logarithm of production (in tonnes) fomumodityj (j = rice, maize,

wheat, fruits and vegetables), in countryn periodt. Log F;*; Is commodity producer prices
in current US$, obtained by using annual averagehaxge rate (fromWDI 201Q.

Log(Pinput): refers to two different input prices; oil pricesised on a simple average of three

spot prices: Dated Brent, West Texas Intermedaatd, the Dubai Fateh (from IMFWEO
2011, expressed in US$ per barrel; and fertilizer ggicmeasured by an index which
includes natural phosphate rock, phosphate, potasand nitrogenous products (extracted
from the World Bank Commodity Price database, 2004} (Arable),, measures per capita

arable land (in hectares, froiDI 201Q. Finally,log R,, is the logarithm of annual rainfall

for each country (from Mitchell et al, 2003, the underlying data are from Jefferson and

% There is an important caveat, however. If fooct@nolatility rises, as it has in the recent suigeould
dampen investment in augmenting supply (World B&0d,1a).
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O'Connell, 2004) whiley, is time invariant country-specific fixed effect,dbs, is the error

term.

In the first instance, we apply the pooled ordini@ast squares estimator (OLS) with robust
standard errors. However, this does not take iotount unobserved country-specific effects.

Hence, we use random and fixed effects models wdmclness these issues.

5. Results

Tables 2 - 4 show how global food and input pricdisience the supply of cereals (e.qg. rice,
maize and wheat) in our sample of countries. Inmegtessions, we reject the null hypothesis
that there are no significant differences acrossctiuntries (tested by the Breusch-Pagan LM
test) and, therefore, conclude that panel data edstlare needed. To discriminate between
fixed and random effects models, the Hausman segséd. The results of this test suggest
that the random effects model is preferred for,riv@ize and vegetables while the fixed

effects model is more suitable for wheat and fruit.

As may be seen from Table 2, the supply of riceasitively and significantly related to its

own price. Similarly, both rainfall and the sizeafble land are significant determinants of
rice production. While arable land is positive anghificant irrespective of the specification,

rainfall is only significant in the OLS case. Aspexted, input prices (both oil and fertilizers)
adversely affect the supply of rice in Asian coig®r This is consistent with the hypothesis
that supply-side factors such as input prices naaAghput pressure on global grain production
and hence may have contributed to the high priéesen the fact that rice is a staple good in
these countries, global input prices may have apresgces for, not only supply, but also

consumption by poor consumers in these countries.
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Table 2: Supply response to price changes for rice

Pooled Fixed effects Random Pooled Fixed Random
OLS effects OLS effects effects
Log (price)., 0.596 0.444 0.440 0.525 0.411 0.407
[0.221]*** [0.036]*** [0.037]*** [0.208]**  [0.033]*** [0.034]***
Log (Poir)e -0.176 -0.124 -0.123
[0.175] [0.023]*** [0.023]***
Log (arable _land); 1.176 0.626 0.663 1.173 0.466 0.512
[0.051]*** [0.123]*** [0.106]*** [0.050]***  [0.114]*** [0.108]***
Log (rainfall);, 0.816 0.003 0.007 0.813 0.051 0.052
[0.076]*** [0.101] [0.101] [0.074]*** [0.092] [0.091]
Log (Prertitizer)t -0.268 -0.297 -0.294
[0.214] [0.036]*** [0.034]***
Constant -11.486 3.988 3.376 -10.398 7.365 6.622
[1.648] [1.957] [2.006] [1.819] [1.901] [1.981]
Observations 350 350 350 350 350 350
R 0.59 0.44 0.56 0.59 0.52 0.56
B-P LM test ¥2(1)= 5577 (1) = 5613
(P-values) (P> x* = 0.000) (P> x® = 0.000)
Hausman test yi(4)=171 ¥2(4) = 3.17
(P-values) (F> y* = 0.728) (Frob > ¥ = 0.530)

Notes: Dependent variable is rice production in IBgbust standard errors in brackets, * p<0.10p<9.05,

** n<0.01. 'The null hypothesis of the Breusch-Pagan LM teshas there is no significant difference across

the countries (i.e. that the pooled OLS is appaip}i’ The null hypothesis of the Hausman test is thatteths

no correlation between the unobserved effects lamexplanatory variables.

Table 3 gives the results for maize. The overaltyse is similar to that of rice - maize price

and arable land are significantly linked to maiapy. Most importantly, global input prices

have a depressing effect on maize supply — a redudh is significant at the 1 percent level.

In the case of maize, the coefficient estimateaaifall is negative and significant in pooled

OLS, while it is non-significant in other cases.
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Table 3: Supply response to price changes for maize

Pooled Fixed effects Random Pooled Fixed effects Random
OLS effects OLS effects
Log (price)., -0.322 0.286 0.280 -0.306 0.262 0.255
[0.214] [0.039]*** [0.037]*** [0.208] [0.042]*** [0.038]***
Log (Poir)e 0.042 -0.146 -0.143
[0.250] [0.037]*** [0.038]***
Log (arable _land); 1.123 0.555 0.618 1.123 0.412 0.490
[0.048]*** [0.227]** [0.205]*** [0.048]*** [0.227]* [0.205]**
Log (rainfall);, -0.468 -0.104 -0.111 -0.469 -0.063 -0.072
[0.218]** [0.153] [0.153] [0.218]** [0.146] [0.146]
Log (Prertitizer)t -0.167 -0.272 -0.266
[0.325] [0.046]*** [0.045]***
Constant 0.195 4.506 3.565 1.054 7.432 6.234
[2.518] [3.877] [3.572] [2.930] [3.893] [3.566]
Observations 350 350 350 350 350 350
R 0.44 0.19 0.42 0.44 0.22 0.41
B-P LM test xi(1)=5473 ¥2(1)= 5490
(P-values) (P> y® = 0.000] (F= x* = 0.000)
Hausman test ¥i(4)= 148 ¥i(4)= 2.65
(P-values) (B> y® = 0.830) (F>y® = 0615

Notes: Dependent variable is maize production ¢n Robust standard errors in brackets, * p<0.10p<6.05,
** n<0.01. *The null hypothesis of the Breusch-Pagan LM teshas there is no significant difference across

the countries (i.e. that the pooled OLS is appaip}i’ The null hypothesis of the Hausman test is thatteths

no correlation between the unobserved effects lamexplanatory variables.

It is also observed from Table 4 that wheat supgbponds positively to higher wheat prices.
However, unlike the other cereals, the effect @uinprice changes on wheat supply varies

depending on the specification or the model choeve take the case of fixed effects model,

selected by the Hausman test, we can concludddtidizer price has a significant negative

effect on wheat production.
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Table 4: Supply response to price changes for wheat

Pooled Fixed effects Random Pooled Fixed effects Random
OLS effects OLS effects
Log (price),, 0.925 1.143 0.925 1.288 1.307 1.288
[0.380]** [0.285]*** [0.380]** [0.318]*** [0.233]*** [0.318]***
Log (Pyi1): 0.560 -0.076 0.560
[0.261]** [0.086] [0.261]**
Log (arable_land); 1.115 4.231 1.115 1.115 3.641 1.115
[0.046]*** [0.562]*** [0.046]***  [0.044]*** [0.567]*** [0.044]***
Log (rainfall);, -1.717 -0.357 -1.717 -1.748 -0.214 -1.748
[0.159]*** [0.387] [0.159]***  [0.162]*** [0.379] [0.162]***
Log (Prarsitizer )t -0.100 -0.801 -0.100
[0.312] [0.186]*** [0.312]
Constant 1.844 -59.493 1.844 2.685 -47.774 2.685
[1.916] [10.188] [1.916] [2.117] [10.086] [2.117]
Observations 185 185 185 185 185 185
R 0.56 0.29 0.56 0.55 0.43 0.55
B-P LM test ¥I(1)= 268 ¥ (1) =274
(P-values) (P> x* = 0.000) (P> x® = 0.000)
Hausman test ¥*(4)=53.58 ¥i(4)=193.43

(P-values) (B> y® = 0.000) (P> y® = 0.000]

Notes: Dependent variable is wheat production ¢n Robust standard errors in brackets, * p<0.10p<6.05,

** n<0.01. *The null hypothesis of the Breusch-Pagan LM teshas there is no significant difference across

the countries (i.e. that the pooled OLS is appaip)i? The null hypothesis of the Hausman test is thertetlis

no correlation between the unobserved effects laméxplanatory variables

Tables 5 — 6 show that fruits and vegetables ase edsponsive to own price changes.

Similarly, in line with cereals, it is found thathggh input price - irrespective of whether it is

proxied by oil price or fertiliser price - had andpening effect on fruit and vegetable supplies.

Rainfall is not significant.
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Table 5: Supply response to price changes for fruit

Pooled Fixed effects Random Pooled Fixed effects Random
OLS effects OLS effects
Log (price),, 0.902 0.611 0.682 0.817 0.515 0.596
[0.098]*** [0.070]*** [0.075]*** [0.092]*** [0.067]*** [0.076]***
Log (Pyi): -0.425 -0.335 -0.362
[0.122]*** [0.063]*** [0.064]***
Log (arable_land ); 0.370 1.758 0.871 0.365 1.558 0.533
[0.046]*** [0.350]*** [0.217]*** [0.045]*** [0.339]*** [0.138]***
Log (rainfall);, -0.092 -0.178 -0.110 -0.084 -0.106 -0.036
[0.071] [0.217] [0.222] [0.071] [0.205] [0.188]
Log (Prersilizer )t -0.646 -0.487 -0.572
[0.172]*** [0.086]*** [0.093]***
Constant 3.726 -16.979 -3.359 5.775 -12.648 3.469
[1.241] [6.046] [4.029] [1.424] [5.808] [2.758]
Observations 343 343 343 343 343 343
R 0.35 0.33 0.28 0.35 0.33 0.23
B-P LM test xi(1)= 2590 ¥2(1)= 2615
(P-values) (P> y® = 0.000] (P> x® = 0.000)
Hausman test ¥ (4)=17.11 ¥i(4)= 1581

(P-values)

(P> x* = 0.002)

(P> x® = 0.003]

Notes: Dependent variable is fruit production ig.l&®obust standard errors in brackets, * p<0.10p<.05,

** n<0.01. *The null hypothesis of the Breusch-Pagan LM teshas there is no significant difference across

the countries (i.e. that the pooled OLS is appaip)i? The null hypothesis of the Hausman test is thertetlis

no correlation between the unobserved effects lamexplanatory variables.
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Table 6: Supply response to price changes for vegdities

Pooled Fixed effects Random Pooled Fixed effects Random
OLS effects OLS effects
Log (price),, -0.287 0.191 0.179 -0.294 0.137 0.126
[0.125]** [0.039]*** [0.039]*** [0.115]** [0.039]*** [0.037]***
Log (Poir): 0.036 -0.154 -0.149
[0.186] [0.052]*** [0.053]***
Log (arable_land); 1.294 0.853 0.986 1.292 0.748 0.910
[0.046]***  [0.325]*** [0.263]*** [0.045]*** [0.327]** [0.266]***
Log (rainfall);, 0.033 -0.210 -0.212 0.035 -0.157 -0.164
[0.103] [0.223] [0.215] [0.104] [0.219] [0.212]
Log (Prereilizer )t -0.315 -0.289 -0.278
[0.230] [0.081]*** [0.077]***
Constant -6.518 0.777 -1.325 -4.852 3.187 0.610
[1.325] [5.796] [4.853] [1.733] [5.793] [4.803]
Observations 350 350 350 350 350 350
R 0.63 0.12 0.61 0.63 0.13 0.62
B-P LM test ¥2(1)= 4686 ¥2(1)= 4722
(P-values) (F=y® = 0.000) (P> x® = 0.000)
Hausman test ¥ (4)=131 ¥i4)=191

(P-values)

(P> x® = 0752)

(P>=x* =0.752)

Notes: Dependent variable is vegetable productiotog. Robust standard errors in brackets, * p<0*t0
p<0.05, *** p<0.01.'The null hypothesis of the Breusch-Pagan LM tethas there is no significant difference
across the countries (i.e. that the pooled OL$jsa@priate)? The null hypothesis of the Hausman test is that

there is no correlation between the unobservedtsfend the explanatory variables.

6. Concluding remarks

Primary commodity prices have been increasing ealhesince the early 2000s and at an
accelerated pace during 2007-08, with implicatifmngood security in the developing world.
Against this backdrop, much of recent researchfb@ssed on understanding the causes and
consequences of food price increases. The objectitlee preceding analysis was to examine
how food commodity and input prices have affecteel supply of the former in 10 Asian
economies. This analysis assumes greater signigcemthe context of the recent surge in oil
and food prices, and its persistence. If, for examail prices continue to rise-as feared on

present evidence-the food price surge may alsaspers
Our analysis suggests that own prices positivefluémce supply of rice, maize, wheat, fruits
and vegetables. We also find that key input preigsh as oil and fertilizers have a negative

impact on their supply.
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The effects of the food price surge of 2007-08 isidAare revealing. Rejecting alarmist
predictions, our review points to highly variedesffs conditional on whether a country is a
net exporter or importer of food, and whether adetwld is an agricultural “specialiser’-

derives the bulk of its income from farming. Labens; however, lose. Timely and adequate

supply response makes a difference.

More recent estimates of the effects on povertthefrecent and continuing food price surge

are alarming too, primarily because of their negtésupply response.

A policy challenge is to ensure that higher fooctgs are transmitted to food producers-
especially smallholders- and impediments to maakeess are removed through larger public
investment in rural infrastructure. Besides, ascafjural price uncertainty and volatility are

likely to continue, largely as a result of the p&ent uncertainty over supply against rising
demand, open trade policies and greater investmeagricultural research and extension are

imperative too.
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