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Abstract

When food price spikes in countries with large nerstof poor people public
intervention is essential to alleviate hunger analnoirition. For govern-
ments, it is a matter also of political survivah€Be actions often take the
form of direct intervention in the market to sta®l food prices, such as stor-
age or trade policies, which goes against mostriatenal advice to rely on
safety nets and world trade. Despite their limiiasi food price stabilization
policies are widespread in developing countrieds aper attempts to ex-
plain the elements of this policy conundrum. Theskcies arise as a result of
international and domestic coordination problemsth® individual country
level, it is in the interests of many countriesatjust trade policies to take ad-
vantage of the world market in order to achieve dsii price stability. When
countercyclical trade policies become widespreadrésult is a thinner and
less reliable world market, which decreases theealppf laissez-faire even
further. A similar vicious circle operates in thengestic market: without ef-
fective policies to protect the poor, such as ygafets, food markets liberali-
zation lacks credibility and makes private act@isictant to intervene, which
in turn forces government to step in. The curreslicg challenge lies in de-
signing policies that will build trust in world mat and increase trust be-
tween public and private agents.
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1 Introduction

In early 2009, Manmohan Singh was reelected asd&’Ntmister of India following a
successful election campaign in which he emphadizedbility to protect his country from
the outcomes of the 2007/08 world food crisis. WHhilorld rice prices increased by 160%
between June 2007 and June 2008, in India thigaser was only 7.9% (World Bank 2010).
In 2007, when the world rice price increase waslkeating, the Indian government was al-
ready aware of and concerned about the high worte @f wheat, which would have made
large wheat imports very costly. To secure domegtin availability, in October 2007, India
banned non-Basmati rice exports. The ban was selexad and a minimum export price
above Indian export parity price was imposed, whield to be regularly increased as world
prices were rising.

The Haitian government was less successful inttiésrgpts to weather the crisis. Haiti im-
ports 82% of its rice consumption, and in April 80@fter an annual increase of 81% of the
import price of rice, the Haitian president, ackhexging his helplessness, was reported to
have said to protesters: "come get me at the paladel will demonstrate with yod."The
prime minister was soon voted out and decisionewaken to subsidize the price of rice.
Many other countries experienced food riots thegatened the stability of their governments.
But the situations in Haiti and India illustrateattpublic intervention in period of high food
prices is a matter of political survival in couesiwith large poor populations. Governments
have to be "seen to be doing something" (Poultaad.e2006). Inaction is not an option. But
without appropriate preparation for such situatiand pressed by emergencies, many coun-
tries rely on costly policies, such as universaldfcubsidies, or beggar-thy-neighbor policies,
such as trade policy adjustments. The food crias increased the consciousness of many
governments of the unreliability of world markétand that the stable food prices experi-
enced in the previous decades must not be takegrdmted. Anecdotal evidence and experi-
ence of what happened following the 1973/74 cmsisild suggest that the recent crisis could
trigger a wave of new stabilization policies relyion storage and self-sufficiency.

However, these developments would go against themimendations made since the
1980s by academics and policy analysts that direnket intervention should be avoided,
people should be assisted to cope with risks by gwsernments through the use of safety
nets or the development of market-based risk manageinstruments, agriculture should be
supported through investment in long-run produtgtigrowth, and trade and private storage

' For more on Indian rice policies see Slayton (30@orld Bank (2010) and Timmer (2010b).

2 New York TimesApril 18, 2008, "Across Globe, Empty Bellies ByiRRising Anger".

% The recent global “land rush”, which is stronglyven net food importing countries (Arezki, Deinergy
and Selod 2011), is a good illustration of this rdistrust in world markets.
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should be relied on to compensate for supply saistfWorld Bank 2006§.The food crisis
has led many researchers and experts to call mstmpn the dominant approach (Timmer
2010a; Galtier 2009; Abbott 2012a; HLPE 2011). @beninant approach has drawn criticism
because safety nets have proved complex to usmés of crisis, market-based risk manage-
ment instruments have not yet been successfullgldped, and the countries that were rely-
ing on the world market for their imports were thees that suffered the most during the cri-
sis. Indeed the countries that weathered the fosts dest have been the rice exporting Asian
countries, such as China and India, which have u@grventionist policies related to both
trade and storage. However, despite internaticm@mmendations, stabilization policies are
widespread in most developing and emerging comti®r example, Demeke, Pangrazio,
and Maetz (2009), based on information obtainecthfBiL countries, show that 68 of them
used trade policy measures during the 2007/08 twzis, and 35 released public stocks at
subsidized prices.

The present paper attempts to make sense of thdedoetween policy advice and prac-
tice. Drawing on the theoretical literature andamtounts of policy responses to the recent
crisis, this paper tries to answer the followingesfions: What are the justifications for do-
mestic stabilization policies? Following the foodsts, is the policy framework put forward
by international organizations still relevant, dnosld countries rely instead on price-
stabilization policies?

The liberal paradigm is facing reasonable critici$éhy should food importing countries
trust a world market that is susceptible to sudsjgikes and can even disappear if major ex-
porters close their borders to trade? To our vibe,weakness of the dominant approach has
to do to a large extent with the fact that it regsicountries to trust each other and to adopt
the same cooperative policies. Indeed, domesticipslimpact world prices stability, nega-
tively in the case of countercyclical trade measwed potentially positively in the case of
storage policies. Those policies are also intendéget in the sense that the domestic policy
choice of each country might affect the policy desi of its trade partners. Because domestic
stabilization policies can be rationalized as th&come of a non-cooperative equilibrium in
which countries coordinate through a vicious cieegative feedbacks, their reform is fac-
ing considerable challenges.

The coordination on a non-cooperative equilibriuna @ahe distrust between agents are
not just an international problem; they apply te tomestic sphere too where in many coun-
tries public intervention crowds out private agdmsause of political uncertainty and regula-
tions limiting profit from arbitrage (Wright and Wams 1982a; Tschirley and Jayne 2010).
The cautiousness of private agents confirms govemtitihat it has to step in if it wants basic

* A framework labeled "best practice" by Timmer (2B) and Abbott (2012), and "optimum strategy" by
Galtier (2009).



storage and trade to be done, deterring even mooenaal market behavior. This mechanism
implies that any reform of domestic policies tow#&esver market interventions has also to
deal with building domestic trust.

This paper explains the various aspects of thiccypaonundrum. Section 2 provides a
summary of the motivations for stabilizing foodgas. It focuses on the potential efficiency
costs of price instability and shows that theresditesignificant uncertainties regarding these
costs. The standard assessments that rely on tHeetmacompleteness assumption and the
expected utility framework lead to small welfarestsoand hence they challenge the useful-
ness of public intervention. Recent research hihiti, on the contrary, the potential cost of
food price spikes for poor households. Section&vdron the theoretical and applied litera-
ture on price stabilization policies to discussdiesign and the effects of stabilization policies
concentrating on storage and trade policies, aadilternative of safety nets. In Section 4, we
see what can be learned from historical stabibrapolicies and their effects. Section 5 pre-
sents some policy implications of this discussind eoncludes the paper.

2 Motivations for stabilizing food prices

This section analyzes the cost of food price inBtgbthe reasons why public interven-
tion might be defensible, and the reasons whyjitssfiable in practice. It mostly focuses on
justifications for intervention that are independehthe underlying causes of price volatility.
Sections 3 and 4 will discuss justifications fotemvention that arise endogenously from the
existence of other interventions and that haveedldack effect on price volatility. This is, for
example, the case of trade policies abroad andosf df commitment not to intervene, but in
these two cases the reasons to intervene in tsteplce are those discussed in the present
section. There is a third category of justificatiothe situations where the market failure justi-
fying intervention is also one of the causes ofdf@oice volatility. It can occur if the price
volatility were resulting from expectations erransif private storage were different from its
competitive level. Those last causes have attrdoteted attention in the literature and thus
will not be reviewed in this paper.

2.1 Incomplete markets and standard assessments of theosts of price
instability

Public intervention in volatile commodity markessfrequently justified by the assump-
tion that risk markets are incomplete (Newbery 8tiglitz 1981; Innes 1990). Although such
an assumption is reasonable, the extent to whigketsgmare incomplete is a difficult empiri-
cal issue, and for convenience, assessments afdlare cost of price instability generally
assume that the markets for risk management argngisThus, the costs presented below
should be considered upper bounds. They are ouwaedstl also because they are calculated
by comparing welfare under price instability witlelfare when prices are stabilized at their
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mean. This ideal stabilization is not feasible (fisend 1977), and feasible stabilization poli-
cies are costly.

What is referred to here as the standard assessihtrd welfare effect of price instabil-
ity is the method that emerged in the 1980s to oreathe cost of instability using the ex-
pected utility framework. This approach supersetiedearlier Marshallian surplus analysis,
which is described in Wright (2001).

2.1.1 Consumers

Under the expected utility hypothesis, the welf@range for consumer from price stabili-
zation at its arithmetic mean can be representednbgquivalent variation measure and ap-
proximated to the second order by (Turnovsky, $hadid Schmitz 1980):

Y
[y(m —p) —alD(P, NpP—=, (1)

wherea < 0 andn stand for the price and income elasticities of aledyD (P,Y) is demand
at the mean price?; Ac? < 0 is the reduction in the square of the coefficighvariation of
price; andy andp are the commodity budget share and the relatsleaversion parameter.
This measure implicitly assumes that consumersiaable to insure against price volatility,
to store grains or to save.

If we ignore variations in the marginal utility mfcome (the termy(n — p)), this welfare
measure is necessarily negative. In this casesditiges to a surplus measure and, with a
downward-sloping demand curve, surplus gains from prices more than compensate for
losses at high prices. Consumer welfare would s@iféen stabilization. In Table 1, this situa-
tion corresponds t¢ = 0.01 or n = p = 0 and is characterized by small welfare changes
from stabilization. It implies that stabilizatioh the mean price would be detrimental to con-
sumers from developed countries, since a low sbiateeir budgets goes to food staples.

[Table 1 about here.]

Risk aversion can compensate for this risk-loviggnponent, and make stabilization
beneficial only if budget share and risk aversiom safficiently high. With high risk aversion
(4) and high budget share (30%), gains do not ek€e&% and 1.5% of income for coeffi-
cients of variation of price of 20% and 30%. Whaléood budget share of 50—60% is com-
mon in low-income country (Seale, Regmi, and B&ins2003), the expenditures on one sta-
ple reach 30% only for the poor population subgspuand is less likely to be reached in
countries where staples consumption is diversifsetth as in Eastern Africa where staples
consumption is divided between maize, wheat, neaassava (Tschirley and Jayne 2010).

There are many variants of the welfare measureesepted by equation (1). Newbery
and Stiglitz (1981, p. 123) propose a measure axtowufor price and income risk, and their



correlation. Wright and Williams (1988a) note thatreality commodity policies achieve
price stabilization by stabilizing quantities naices, hence welfare change should be as-
sessed with respect to stabilization at mean giyanthis measure demonstrates the im-
portance of demand curvature in welfare gains. Wleenand function is non-linear, stabiliz-
ing quantities consumed at their mean affect thammice, which in turns affects welfare
change. Although it may lead to welfare changey déferent from equation (1), the differ-
ence concerns the incidence of the policy, i.erdépartition of gains between consumers and
producers, rather than efficiency (we return te tlssue in Section 3.4). Nocetti and Smith
(2011) extend the analysis to a situation wheresgorers can save. None of these works is
able to challenge the initial finding of small waeé change from price stabilization.

2.1.2 Peasants and rural households

In poor countries, it is common for rural houselsaid engage in agricultural production
for their own consumption. And, in the context afal poor markets where market failures
prevails, these production and consumption decssiend to be non-separable (de Janvry and
Sadoulet 2006). This has decisive implication for effect of price uncertainty on welfare.
Barrett (1996) and Myers (2006) propose expressgamslar to equation (1) to assess the
welfare cost of food price volatility in this cageor peasant households what determines the
effect of price fluctuations is the size of theiamketed surplus. For households that are net
food buyers, it does not change much from the effdescribed above for consumers. Afflu-
ent consumers are unlikely to suffer from pricectllations, and may even prefer them. Poor
consumers, who spend a large share of their bumgatcommodity and are quite risk averse,
are more likely to suffer from price fluctuatiori®jt not overly much. Net sellers, however,
are likely to prefer price stability since it helgsstabilize a large share of their income. Poor
producers with a limited marketed surplus are @hjiko experience large welfare gains, con-
trary to affluent producers. The larger the prodwed the marketed surplus, the greater the
preference for stability. So stabilization gaindl wccrue mostly to affluent producers, and be
potentially regressive.

For producers, the consequences of price instabilat are most discussed are not the
welfare but the behavioral consequences; the amgubeeng that instability leads to produc-
tion level lower than if price was stabilized at @xpected value (Sandmo 1971). Because
producers have to commit resources before uncegytamresolved, they decrease their pro-
duction level to decrease their risk exposure.dargountries, however, there are arguments
and evidence against this behavior (Fafchamps 2083,6). If we account for the lack of
formal markets for some of the inputs, such asrlanal land, and if we account also for the
survival risk created by underproduction underrisk, households may not systematically
underproduce. For example, households that are ifs®ture and risk averse are likely to



overproduce to ensure their food intake, and tlverse farm size-productivity relationship
could be seen as an illustration of this behauar(ett 1996).

Among the many strategies of the poor to cope visth the choice between commercial
and subsistence farming is noteworthy. Due to échinarket integration, food prices in rural
regions can be very volatile. When faced with theice of allocating land and labor between
a food crop and a non-consumed cash crop, in @&xbat price instability poor farmers may
allocate a larger share of resources to the food thran if food prices were stable, as insur-
ance against consumption price uncertainty (Fafgsah®92). Consequently, food price in-
stability may hinder the transition towards morerke&oriented specialization, and some
risk-coping strategies could actually hinder depeient.

2.2 Price volatility or downward and upward price risks?

The standard assessment of the welfare cost of jaad volatility, which relies on the
expected utility framework and the assumption @omplete markets, leads to provocative
results. It suggests that, in most cases, thetecasinsumers is small, if not negative. The only
people who can expect significant gains from psi@bilization are the producers — and espe-
cially affluent producers, which would make pri¢alslization where most benefits accrue to
the most well off, highly regressive. This welfagsessment implies that governments should
avoid price stabilization policies and focus resesron policies that promote increased food
productivity (a conclusion similar to Lucas, 2003,macroeconomics, for whom the small
cost of business-cycle fluctuations seems to gmapactive stabilization policies). This con-
clusion conflicts with the attention food price &blity has received since 2007 and the major
public interventions it has promoted. On this, Brand Bellemare (2011) propose a provoc-
ative argument: food price volatility does not regtthigh food prices do matter. They show
that civil unrest is correlated not to food pricgatility but to food price spikes. Bellemare
(2011) follows on this idea and instruments thedfguice index with natural disasters to
demonstrate that high food prices are the causpobfical unrest (see also Arezki and
Bruckner 2011).

These food riots are an indication that high foodgs create severe hardship for people
and it is unlikely that periods of low food pricesuld compensate for these events as postu-
lated by the standard framework in which thereyiammetry between high and low food pric-
es. A symmetric welfare effect of high and low paas understandable for affluent consum-
ers or for consumption goods that are not a nagedsit food is different for poor house-
holds. When the price of a staple food increasesy;, pouseholds search to protect their calor-
ic intake. They reduce their dietary diversity, eve the extent of consuming more of a more
expensive staple (Giffen good behavior), becauisesiill the cheapest way to obtain calories
(D’Souza and Jolliffe 2012). This reduction in fodigersity implies a shift from nutrient-rich
food to cheaper and more caloric food, which caveHhasting consequences for vulnerable
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populations with high nutrient requirements, sushyaung children or pregnant mothers
(Brinkman et al. 2010).

These costs are clearly asymmetric, they cannatobgpensated for by periods of low
prices, but they are also dynamic. Nutrition inldhood affects education outcomes, cogni-
tive skills and adult economic achievement (Glewdwagoby, and King 2001; Hoddinott et al.
2008). In addition, as households struggle to jptateeir food intake, they are forced to re-
duce other expenses such as child schooling orthheelated expenditure (Jacoby and
Skoufias 1997). If periods of high prices preveuamlan capital accumulation, it means that,
in addition to static welfare losses, they genedgtgamic welfare losses that compound over
time and may matter much more in the assessmentlfdre cost than static losses (Myers
2006).

For most people it will be no surprise that, fonsomers, the main problem associated
with food prices is the risk of upward price spile®l not price volatilityper se However,
economists have devoted much more attention tdatker than to the former. Although we
have evidence of the cost of upward price spikesy tire more difficult to express with the
rigor that characterizes the expected utility fraroek described above.

This is not to imply that we should worry only abayward price spikes — and policy
makers do not. Anderson and Nelgen (2012a, Tabkh6)v that policymakers adjust trade
policies by the same magnitude in response to upmadownward price spikes. The preven-
tion of downward price spikes is likely to ariserfr a concern for producer welfare. Regard-
ing the cost of price volatility for producers, tise concern more about price volatility or
about downward price spikes? Volatility is defityta concern for producers. Price volatility
can induce large swings in realized profit and éfee in the marginal utility of income. It
also can affect production decisions, since regsuhave to be committed before prices and
yields are known. However, it is true that under standard framework there is symmetry
between low and high prices, whereas low priceogeriare clearly different for producers
because they increase the threat of default (Lesatired Chavas 1986). In a creative destruc-
tion approach the default of some firms allows ¢limination of the least productive firms,
but in a context of price volatility it may just lieat firms default due to the absence of a per-
fectly contingent market. Although price volatility a concern for producers, it could be ar-
gued that for them downward price spikes are &t laa equivalent concern.

This distinction between price volatility and dowemd and upward price spikes could be
considered merely rhetorical, because these spilkethe two components of volatility — you
cannot have one without the other. But this disoumsgaises the point that standard welfare
measures may not be able to capture what is thewostof volatility. This discussion is in-
formative also for policy design by focusing on thest important justifications for public



intervention® Although development economics research demogstthat food security and
related coping strategies to preserve it are likelge more important for welfare assessments
than standards measures of welfare change undectexputility, they do not provide any
monetary assessments. To allocate resources tontlosit profitable use, we would like to
deal with the marginal cost of stabilization paiand their marginal benefits. At the present
time this is not possible and even in the futurkkisly to be difficult. Contrary to infrastruc-
ture spending which has tangible outcomes, thefliefiem price stabilization are intangible
and depend heavily on households' coping stratedibey depend on improvements to
health, nutrition, schooling, child labor, and seasd. As Grosh et al. (2008, Ch. 3) note in
relation to measuring the benefits of spending afietg nets, many economists believe that
such a measure is not feasible. And even if it wérgould remain an academic exercise and
a function of many behavioral assumptions and hygses about the future state of the econ-
omy.

In the absence of more precise conclusions abeutvdifare cost of price instability, in
what follows we assume that, at least in poor awemtthe difficulty of coping with high food
prices creates large and potentially irreversibddfave losses.

2.3 Political economy and redistribution

Previous discussions have focused on market failasgustifications for food price stabi-
lization policies, but market failures are not resagy for socially unacceptable outcomes to
emerge. Even with complete and well functioning kets, price booms can result in dire
poverty and starvation for the poorest. These atesacially desirable outcomes, and a free
market will not prevent them. So given the larg&trtbutive effects at stake, public interven-
tion would be likely to emerge without even the kedifailures mentioned above.

Anderson et al. (2010) remind us that public supfaragriculture increases with nation-
al per capita income and its importance is greateen a country’s agricultural comparative
advantage is weaker. It is unlikely to emerge frany market failure, but it represents the
increasing role of farm lobbies as countries dgwelthis political economy motivation for
stabilization policies is especially strong in deyed countries where it is difficult to find
compelling market failures to justify such intertien scale. It is probably also present in
some developing countries — and increasing witeeoc growth. For example, the way the
minimum support price can be increased in Indideut any consideration for plentiful pub-
lic stocks and further utilization of these stodksa good indication of the influence of farm-
ers in the policy process.

®> One example of this framework applied to policgida is Giordani, Rocha, and Ruta (2012). They as-
sume agents are loss averse: they value lossestnaargains. Consumers experience losses whers poeed
some reference price, and vice versa for produteis.consistent also with the contradictory irgtions from
non-governmental and international organizatioosvhich food prices are always either too low @v high
(Swinnen and Squicciarini 2012).



Other justifications for such public interventiohave been discussed (see, e.g., Rashid,
Cummings, and Gulati 2007, for the Asian case)hsiclack of transport and communication
infrastructures, and limited foreign currency ressrthat reduce the ability of a country to
import food. Although valid 40 years ago, thesdifiegtions have lost some traction. In Sec-
tion 4 we discuss two common and still relevantifigations for stabilization: lack of private
storage and limited reliability of world marketshd problem is that these justifications are
self-fulfilling. They arise from a vicious circle@und public intervention and agents' behav-
ior.

2.4 Stabilization policies as second-best interventions

The reasons for intervention outlined above doingily that the price distribution is
suboptimal. They state that agents have difficsilltie cope with price shocks, but not that
price shocks are evidence of market failure. It msethat price stabilization policies, at best,
are second-best policies. The first-best policy dae to provide insurance/futures markets,
but their behavior could be mimicked through safetys that would provide countercyclical
transfers.

This is true if we believe that price instabilisydriven by supply and demand shocks, and
mediated by the optimal reactions of rational agefhere is an alternative vision: price dy-
namics is not optimal because it is driven by etqiems errors like in a cobweb. This is not
a new idea, and has not gained ground in discussibstabilization policies (see Gouel 2012,
for a survey of the debate). This approach assuhasagents — or at least some agents in a
model with heterogeneous expectations (Brock anirdes 1997) — will base their decisions
on rules-of-thumb expectations, implying that theil make systematic forecasting errors
and not allocate resources according to their @rgdescarcity. In this case, price volatility
arises endogenously from market behavior. It ingppetentially large welfare cost of insta-
bility and this argument has been used to suppa¢ [stabilization policies (Boussard et al.
2006). However, this approach presents many thear@iconsistencies and is not supported
by empirical evidence (Gouel 2012).

A related issue is the ongoing debate over the abtbe recent financialization of com-
modity markets in the food crisis. This debate menempirical than theoretical, but proof of
a positive link between increased speculation amdngodity price volatility could be inter-
preted as evidence that the introduction of newagmay have influenced prices so that they
do not represent adequately the supply and demguitlbeium. Today there is no clear theo-
retical justification behind the potential impadtfmancialization. Irwin and Sanders (2012)
propose 3 plausible justifications: (i) lack ofdidity that would have prevented the absorp-
tion of the large order flow of index funds; (iNdex investors are noise traders; and (iii) their
development makes more difficult for other tradeistinguishing signals from noise. In any
case, it could be seen as supporting a cobwehcbkelusion that prices do not reflect the
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equilibrium in which all agents take informed demis. However, with a few exceptions
(e.g., von Braun and Torero 2009), the belief #p@culation played an important role in the
price spike has not led people to conclude thaegowents should intervene to stabilize mar-
kets but on the contrary to introduce rules thatilanake speculation less destabilizing.

3 Lessons from the theory of price stabilization poties

We need to make an artificial distinction betweles theoretical literature and the lessons
drawn from experience because empirical analysoonfmodity markets is at an early stage
— at least in terms of its ability to match struetumodels with the dafaThis section presents
theoretical and applied results for price stabiiaa policies. They are drawn from models
that represent commodity markets in which poli@es introduced. For applied models, they
are calibrated to represent the economies of isttenmed to simulate price dynamics similar to
those observed.

3.1 Theory of storage policy

In this section, we will focus on broad issuesteslao storage policy design. We will ne-
glect, for example, issues such as how to accamprice trends or how storage for inter-
annual stabilization interacts with intra-annualkrage. These are not simple issues, but as we
show in Section 4, the practical difficulties reldtto storage policies are related more to their
political economy than to any lack of theoreticatlarstanding, even if a theoretical design of
second-best policies presents significant unresotrallenges.

The importance of inter-annual storage in policpate and in applied policies stems
from its perceived ability to smooth quantitativeosks. Stocks accumulate when supply is
larger than needs, and are released in times afigcal his provides some price stabilization,
but only to the extent that stocks are availablenvprices rise. In competitive markets, stor-
age can be profitable since it exploits the diffiee between low and high prices. Recogniz-
ing the existence of profit-oriented storers isca@libecause any food price policy will affect
their incentives. A first consequence of their satise is that they provide some stability in
the market even without public intervention (Wrigtrtd Williams 1982b). However, based
on the discussion in Section 2, it is likely thatvpte storers do not take account of some of
the costs accruing to the population in times af/\regh or very low food prices. So, higher
price stability, provided by more storage, coulgiove welfare.

Increasing stock levels beyond competitive levelthe basis of any storage policy. There
are many ways to achieve it, but it should firstloéed that increasing stock levels is costly.
If private storers are already arbitraging theeat#ghce between current and expected prices,

® This is changing though, and some studies presecturaging estimates of storage models (see, e.g.,
Cafiero et al. 2011).
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any policy that increases storage beyond competlaévels will not cover its costs through

market operations, and may even reduce profitglalid thus amounts of private storage. As
long as private markets are functioning properlyhich may be assuming a lot in poor coun-
tries — any public policy aimed at increasing sgeraeyond competitive levels will be fiscally

costly. This does not reduce the potential forgoto increase welfare, but it should not be
assumed from the start that a public storage patitlyresult in break-even because storers
buy low and sell high. This may occur — and eveer®everal years — but by design public
storage policy must be costly in order to exceedtidibeing done by private arbitrageurs.

An important question, linked to the discussiorSection 2, is how policy makers want
to alter price distribution? As already emphasizediimost all cases price stabilization poli-
cies are second-best policies, so it is likely thate is nothing wrong initially with the price
distribution, except that agents may find it difficto cope with. If the problem is mostly one
of risk aversion, equation (1) tells us that thetoaf price volatility for consumers will de-
crease with a decrease in the price variance.isrcdse, Gouel (2011) shows that the optimal
storage rule is very similar to the competitiverate rule (on second-best storage policies,
see also Gardner 1979 and Newbery 1989). For low &vailability, no stock is accumulated
and all stocks are sold. When availability is clas@ormal consumption, part of the excess is
accumulated. The difference between the competane optimal storage rule is that under
the optimal rule stock accumulation starts at lofeed availability and the marginal propen-
sity to store is always higher. The occurrenceoof prices decreases because of the increased
stock accumulation, and the higher mean stock laN@lvs to prevent more price spikes than
under the competitive level. As a consequence,patyic agency implementing such a rule
would completely crowd out private storage sinaeréduced instability would not be enough
to sustain the profitability of arbitrageurs. Iflpic storage is not as efficient as private stor-
age, this crowding out will increase the costshef policy much beyond the additional storage
it requires. Another issue is that, because of dmgvout, such a policy may inhibit the de-
velopment of a private marketing system making tar&utransition to a freer trade regime
more difficult.

There are reasons to expect incomplete crowdingTdus will be the case if private stor-
age is not motivated only by speculation, or ifids some structural differences from public
storage. Wright and Williams (1982b) and WilliamedaNright (1991, Ch. 15) touch on this
by analyzing the management of strategic petrolezgarves. Two features explain the coex-
istence of both public and private stocks: in tingt Study, private storers are assumed to re-
ceive a convenience yield from the holding of sgdkplying that they hold stock even if the
apparent return is negative; in the second studhy suppose that public stock is not held at
the same location as private stock — for exampigate stocks may be located closer to the
market — so that private storers face a differeicepnstability, which may sustain their activ-
ity. For these reasons, and because private stooésstocks to smooth the natural seasonali-
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ty of agriculture production, it is reasonable hink that an optimal public storage policy in
practice would not completely crowd out privaterage. But there will be very little scope
for private storage to obey a speculative motivthenpresence of welfare-maximizing public
storage.

Since an optimal storage rule designed to addessses of risk aversion is similar to a
competitive storage rule, it could also be achievedjiving appropriate incentives to private
storers. Gouel (2011) shows that the gains fromildig storage rule can be reached simply
by giving storers a subsidy proportionally to thered quantities. This policy has the ad-
vantage of avoiding the involvement of governmengriain marketing and decentralizing the
policy to private agents. Subsidies have been tessetimulate private storage in Latin Ameri-
can countries and in the US, but often in the k$igient form of interest-rate subsidies
(Gardner and Lopez 1996).

In policy discussions a more frequent option thatomage rule that would be close to a
competitive rule is a price band. Price bands aajubtified on two grounds. One is that an
optimal storage policy can be complex to designtarekplain to private agents, and may not
be robust to uncertainties, so relying on a sirspdeage rule may be a good way to reap some
of the benefits from stability without too many colmations (Gardner 1979; Gouel 2011).
The other is the idea that price instability is tité# most important problem. What concerns
agents are very high or very low prices, and whdemal price instability can be smoothed by
private storers, government should intervene togreextreme prices. These justifications
may lead to opposite recommendations with respelcvwer and upper bounds. In the former
case, the optimal price band is a price peg, ayalihere the lower and upper bounds are
identical, with an intervention price close to #teady state (Gouel 2011). Although there is
no formal analysis of a price band designed fovgméng extremes, the intuition is that this
case would call for a wide price band, which wadluiat interventions to serious shortages or
surpluses and permit private sector interventidwéen bounds. However, until now, simula-
tion studies have found that the wider the bana, tbstlier the policy (Miranda and
Helmberger 1988; Williams and Wright 1991; Gouel 2))

Whatever are the bounds, price band policies skame common features. Contrary to
common expectations that prices will fluctuate wbounds, they spend a lot of time at the
bounds challenging them (Williams and Wright 19€h, 14). A price band is also very dif-
ferent from a competitive storage rule. Becausthefcommitment to defend a lower bound,
the marginal propensity to store at high food ality is equal to 1, while competitive
storers have a marginal propensity to store thateases with availability but stays below
unity. So when the floor price is reached, stockuaulation is much higher under a price
band than what would be achieved by competitiveesso Because of this high marginal pro-
pensity to store, price bands can easily lead &r-agzcumulation and even explosive behavior
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(Miranda and Helmberger 1988; Williams and Wrig91, Ch. 14) when the bounds are
inappropriate. This can be prevented by fixingnaitlito the stock level, which greatly im-
proves the behavior of a price band (Gouel 201I)h\uch a policy, nothing is accumulated
until the lower bound is reached, and since theriintervention between the bounds, there
may continue to be sufficient volatility to sustginvate activity. With respect to private stor-
age, a price band has ambiguous effects. Sindeng from the distribution prices above and
below the bounds, it removes some of the incentivegore. On the other hand, public stor-
age under a price band presents predictable pulbdio/zentions that can be exploited strategi-
cally by private storers to make profit, and evehjsct it to speculative attacks (Salant 1983).

That a price band means buying low and selling lligbs not imply that this policy is
fiscally profitable. It could do so, without thetémvention of private storers, but as long as
speculators are not prevented from seizing theitpppportunities — and they should not be
since they provide valuable stabilization — pullicrage under a price band results in a loss.
In particular, contrary to expectations and manjicgorecommendations, wide bands are
very costly to defend. Common expectations arevhd bands ensure rare interventions and
allow private storers to do their work, and that thrge spread between buying and selling
prices reduce the cost of the policy. The lattemas so: the high selling price will cover the
purchasing costs but the large spread impliestlfgatime between accumulation and release
of grain may be long, creating large opportunity atorage costs.

3.2 Countercyclical trade policies

Second-best trade policies received comparativelghnmore attention than second-best
storage policies. In particular around the issuthefnon-optimality of free trade under uncer-
tainty which inspired a large literature in the @97and 1980s. The first formalization of this
issue was achieved by Brainard and Cooper (19683e@® on a portfolio approach, they
showed that diversification in a primary producoauntry decreases fluctuations in national
income, which increases national welfare if thentouis risk averse. Based on a comparable
framework, including risk aversion in a context wd@roductive choices are made before
uncertainty is resolved, several other papers ehgdl the idea of the optimality of free trade
under uncertainty (Batra and Russell 1974; Turnp\u$k’4; Anderson and Riley 1976).

Helpman and Razin (1978) point out that this reluiges crucially on the assumption of
incomplete risk-sharing markets. They show that thain results of Ricardian and
Heckscher-Ohlin theories of international tradeluding the optimality of free trade, carry
over to uncertain environments if risk can be sthaggpropriately. In their model, this is the
case because the stock market allows householdiwecsify their capital, and cross-border
trade in financial assets opens the possibilityrfternational risk-sharing arrangements.
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Helpman and Razin's seminal contributions clariégidively the conditions underlying
potential deviations from standard results and pgheeway to numerous insightful elabora-
tions. Yet, as argued in Section 2, there is aetanf reasons why the conditions required for
their results might not hold. For instance, in thse that households need to invest their capi-
tal in a particular activity without any possibjlito diversify, to insure, or to trade the corre-
sponding risk. In this context, which is plausibkpecially for rural households in developing
countries, Eaton and Grossman (1985) show thamaptirade policy for a small open econ-
omy is not free trade. It is countercyclical andpkdo redistribute resources between groups
depending on the terms-of-trade shocks. In additieis optimal policy entails, on average,
an anti-trade bias. Similar conclusions emergeafk®t incompleteness is the result of lack of
international trade in financial assets (Feens8@7). In a specific-factor model with risk-
averse factor owners, Cassing, Hillman, and Lor88§) also show that a state-contingent
tariff policy can increase the expected utilityatifagents.

These works were not primarily concerned with fpooducts and food security, but they
make the point that when other arrangements arevaitable, a departure from free trade
may be motivated by risk-sharing. Food securityceons would probably strengthen even
further the rationales to redistribute resourcesnfiproducers to consumers in times of food
price spikes. With the exception of Newbery andylgsa (1984), a notable feature of the
works that display interventionist trade policisghat they consider small-open countries. If
this kind of policies can make perfect sense femgle country, extending this conclusion to
the whole world would lead to a fallacy of compmsit When globally used and to the extent
that countries have similar risk preferences, traalecies may not allow any risk sharing and
may even be pro-cyclical. Martin and Anderson (3904i2dy the collective action problem
that arises if countercyclical trade policies aemeyalized. Their generalization, first, results
in their ineffectiveness. Importers tax imports whke world price is low, and decrease tar-
iffs or use import subsidies when the world prisenhigh. Exporters do the opposite. They
subsidize exports when world prices are low anttiokshem in times of high world prices.
These trade policies offset each other, which eand domestic prices unchanged with re-
spect to free trade and make the world price motatie, giving an illusion of a successful
policy when domestic price is compared to worlc@riSecond, not all countries apply such
policies, and those that do may face budgetarytrngs which limit their policy adjust-
ments. These countries that refrain from usingerpdlicies or that are constraints in their
adjustments will suffer from the worldwide use &de policies.

In reality, adjustments to trade policies are c@msed by bilateral and multilateral trade
agreements, but the scope for adjustment is nealesth quite large. When instituting export
restrictions on foodstuffs World Trade Organizat{¥viTO) members have only to give con-
sideration to the effects on importing members, pravide notification. Import tariffs are
constrained by their bound levels, but bound lef@isagricultural products are high and al-
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low large tariff adjustments (Bouét and Laborde Q0Export subsidies are allowed for 25
WTO members and are subject to commitments. Varieblies which adjust the levy on im-
ports to defend domestic price targets, were batyethe Uruguay Round Agreement on
Agriculture. However, discretionary tariff adjustnte are allowed as long as tariff rates stay
below their bound levels, and have been used aftem the last 40 years (Anderson and
Nelgen 2012a).

3.3 Combining trade and storage policies

Most results for storage policies are derived wsetl economy settings or with the im-
plicit assumption that the model represents thelevivmrld. We know much less about how
to implement storage policies in an open econonay.dxample, we know very few things
about the interactions between price-band poliaies trade. This is a very important issue
because, despite the widespread pursuit of sdifsgufcy, most countries engage in cereal
trade and trade strongly affects storage decisions.

There are a few theoretical relations between teadbstorage under free trade that it is
important to understand in order to consider thectiof combined storage and trade policies.
For each country, shocks to yields can be deconthiose an aggregate component, deviation
of world yield from its mean allocated to each doyaccording to its land share, and an idi-
osyncratic component, which is the difference betweealized domestic yields and their ag-
gregate components. In a world without trade casts trade policies, trade would perfectly
alleviate the idiosyncratic components, since hystaction they sum to zero. All countries
would share the same price, determined by the ggt®eshock to world yield and existing
stocks, and stocks would help to reduce the vdiathused by the aggregate shocks. With
trade costs, as long as countries are not tradingruously, trade cannot completely smooth
away idiosyncratic shocks since spatial arbitrageostly. Hence storage plays a different role
with trade costs. It serves both to smooth theeggge shocks, and there is a part of the idio-
syncratic shocks that cannot be smoothed by tiadie.except when trade costs are so large
that they prevent trade, the respective ideal rolésade and storage in smoothing shocks in a
laissez-faire world are for trade to smooth idiasgtic shocks, and for stocks to smooth ag-
gregate shocks. Because of these respective fusctiloe use of trade and storage policies as
national policies to smooth domestic prices apppasblematic. Trade policies will reduce
the global smoothing of idiosyncratic shocks whiee trade allows, and an efficient storage
is more about world risk than national risk.

That the main role of stocks is to smooth aggregatdd shocks does not imply that the
location of stocks is indifferent. Because of tradsts, it is not. Storing grains entails many
costs, including the opportunity cost of the motiegt has to be spent immediately to reap
future benefits. Importing grains with the objeetiof speculating implies paying opportunity
costs over trade costs, since trade costs have paid immediately. The consequence is that
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in an importing country, storers should not imgmased on a speculative motive, but only for
a proximate consumption. Speculative storage shbeldconfined to exporting countries
(Williams and Wright 1991). This does not mean tihare are no reasons to store in import-
ing countries. Shipping takes time, which justifsesne stockholding by an importing country
(Coleman 2009), however this does not modify thevieus argument that, in general, arbi-
trageurs should prefer storing the commodity clégets production to reduce interest costs.

However, this is a worldwide perspective. With edpto a single country, trade is not
always a blessing. It can help reduce volatilitgdrese world price volatility can be expected
to be lower than the domestic price in an autackigntry because of the smoothing of idio-
syncratic shocks. Trade helps also to alleviatend bf storage, its hon-negativity. Storage,
whether public or private, cannot prevent all pispekes because stocks occasionally are ex-
hausted, but trade gives access to a supply sthateés less likely to be exhausted. On the
other hand, because of bad weather events or stiemgnd abroad, the world price can spike
despite adequate domestic supply, and a counttyage high prices that are unrelated to its
domestic conditions. This opens the way to the moggetrade interventions we observe. It
may be tempting to exploit the world market whegetves the interests of a country, and to
withdraw from it when scarcity prevails abroad.

To analyze the interaction between trade and stopadjicy, we consider first the situa-
tion of a country close to self-sufficiency, whishthe best suited to having a storage policy
with some independence from the world market. Ganel Jean (2012) analyze this situation
by considering the optimal design of a food pridsization policy in a small open economy
that is normally self-sufficient. Based on thistaagtion, the domestic price evolves between
export- and import-parity prices, and when it i$ connected to the world market any chang-
es in stock levels affect domestic price. The icadlons of increasing domestic price stability
through storage or through trade policy are diffier&torage policy on its own is not effective
at preventing high prices because periods of mgkes occur when a country is very likely
to be connected to the world market, through esporimports. Storage could prevent spikes
from domestic scarcity, but stock release woulddneebe sufficiently high to completely
crowd out imports. However, storage policy alleggalow prices by increasing stock accumu-
lation. So it leads to asymmetric price stabiliaatby reducing the occurrence of low more
than high prices, which increases the mean pribés fas consequences for trade. The in-
creased stock levels reduce imports and incregsartsx

In this setting, a countercyclical trade policymsich more efficient than a storage policy
to stabilize prices. In particular, it reduces teeurrence of high prices by using export re-
strictions and import subsidies. Because tradecpakduces price volatility and the occur-
rence of price spikes, it reduces the incentiveprofate storers, and storage decreases by
20% in the simulations. Stabilization is more eéfitly achieved by combining trade and
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storage policies since trade policy limits the Kage” of storage policy to the world market
and is efficient in preventing high prices, whiterage is better at preventing low prices. Ex-
port restrictions are an essential component &f plolicy: not using them reduces a lot the
potential gains and allows more of the effect ofrld/grice spikes to be transmitted to the
market.

A country need not be self-sufficient to have ativacand effective storage policy. For
example, Larson et al. (2012) analyze the possiloli defending a price ceiling on wheat
with public storage to alleviate very high pricee.( the last decile of the distribution), for
Middle East and North African (MENA) countries. TRNEENA countries are very dependent
on wheat imports (for 40% of their consumption)d avheat represents a very high share of
national caloric intake. A storage policy is showrbe effective for reducing the frequency of
price spikes for MENA but also for the rest of therld, since MENA countries are always
connected to the world market because of theielargort needs. It leads also to some inter-
national crowding out. Without public policy, spéative storage should be absent in MENA
countries because they are consistently impor#éngublic storage policy in MENA reduces
private storage in the rest of the world sinceeitréases price volatility by preventing high
prices and decreasing episodes of low prices tirabgck accumulation. This crowding out
tends to be costly, because as noted above it nibanstorage is undertaken in a less effi-
cient location so interest costs have to be paitbprof transport costs.

Although many of the results for storage policiasclosed economies hold for open
economies, in the latter case there is a fundarhéifterence which is the possibility of leak-
age of the policy to the world market. As long aantry is not well insulated by trade poli-
cies from world price variations, it has to disgdrade volumes to be able to stabilize domes-
tic prices through storage. This can be costlytadle is not crowded out, the additional stor-
age mostly helps to stabilize the world marketcésgtabilization policies, even if individually
rational for each country, create serious collectaction problems. Public storage policies
that could have positive international spillovers af limited interest if not flanked by trade
policies to countries that are not isolated from world market. On the other hand, trade pol-
icies have negative spillovers because they prostdeilization for a country at the expense
of its trade partners. This can be linked to a joev point that in an open economy storage
should be more about dealing with aggregate wdnlutlss and trade should be more con-
cerned with idiosyncratic shocks. A storage poiiathout an accompanying trade policy in-
creases world stability by providing more smoothaigaggregate shocks. However, a trade
policy will prevent the smoothing of idiosyncrashocks. It should be apparent from this that
it is not possible for an open economy to stabiligedomestic food prices without affecting
its partners. Whether they are affected negatieelpositively depends on the mix of trade
and storage policies applied.
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3.4 Large redistributive effects

Since the work by Newbery and Stiglitz (1981), eureent criticism of stabilization poli-
cies is that they generate redistribution betwemrsemers and producers more than efficien-
cy gains. Indeed, stabilizing prices through steragtrade policies can affect agents’ welfare
in convoluted and counterintuitive ways. This icdugse it is difficult if not impossible to
reduce price variance without changing the mead,adso other moments. If we assume that
agents are sufficiently risk averse, they may enyajfare gains from a reduced variance in
prices, and we may expect aggregate efficiencysgminthe economy. However, changes in
the mean price will lead to transfers between coresa and producers that potentially will
exceed for some groups the efficiency gains obtbirenm a reduced risk. The direction of the
transfers between agents will be determined maglghanges to the mean price and there
are good reasons to expect stabilization policidsaffect the mean price.

Stabilization may affect the mean price in bothedilons, and it is difficult to propose
general results on the incidence of stabilizatiolicpes because several parameters affect it.
For example, the incidence identified for long-mesults can be reversed when dynamics is
accounted for and long-run welfare changes areodiged. Welfare gains can be reversed
depending on the hypotheses made about the ndttine shocks: multiplicative or additive,
related to the demand curvature or the valueseoklasticities. Since incidence is so depend-
ent on the setting, we describe some general mesharthat affect the distribution of gains
among agents (for more details on the incidencprigke stabilization policies, see Wright
1979; Wright and Williams 1988).

3.4.1 Static incidence

Here we focus on static transfers, that is, thbaé drise from a static model or from the
stationary regime of a dynamic model. The meanepaiwund which a policy stabilizes do-
mestic prices depends on the details of the pobay,some general conclusions about this
mean price can be drawn by considering how pris&hility affects demand and supply be-
havior.

The curvature of demand function is a crucial elentiving how stabilization policies
affect the mean price. In many policies, the rdgéctive is to stabilize food consumption not
prices, and even when this is not the objectivahikzing quantities is practically more con-
venient since prices are the endogenous resultadtehequilibrium, whereas it is possible to
affect quantities through storage. If we focus emednd, and neglect the supply reaction, a
mean-quantity-preserving contraction will maintaéive mean price constant if the demand
function is linear. If demand is convex, a meannfiyapreserving contraction leads to a
lower mean price because the convexity implies phiaes react more to changes in high con-
sumption levels than to changes in low consumgguals.
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Supply reaction also matters for assessing incelebe welfare of producers changes
because of the new price distribution, but alsg tleact to this distribution by changing their
supply. Let us consider a situation a la Sandm@1Lth which producers are risk-averse and
produce less when faced with stochastic prices thancertain environment, and complete
the market by introducing futures which allow prodts to hedge their price risk with the
result that they will produce more. This is indiwadly profitable. Each producer, by securing
its selling price on the futures market, is abledaonmit more resources and enjoy more bene-
fits. However, this can be collectively self-defagt Increased production by all farmers re-
sults in a price distribution with a lower mean,igthmay decrease producers’ welfare for
inelastic demand and elastic supply (Myers 1988icke2009). In the absence of other market
failures, completing the market increases econaefficiency and generates aggregate wel-
fare gains but with no guarantee that risk-avegemes will benefit.

That incidence results might be dominated by mea® ghanges is a consequence of the
low valuation of risk in expected utility modelsurlus measures dominate welfare assess-
ments and efficiency gains are dwarfed by transtdosvever, we have argued that price in-
stability creates costs that are not well accoubedand the low values obtained from the
expected utility framework are difficult to recolecwith the social unrest and endless public
intervention in these markets. We cannot ignore pbssibility that, with these potentially
larger efficiency costs incidence results coulddbeninated less by mean price changes and
more by a decrease in extreme events. The domirarcansfers over efficiency gains is a
reason for Newbery and Stiglitz's (1981) skepticedpout stabilization policies. This reason-
ing, which has become very influential and is tlsi® of many subsequent works, depends
crucially on the way welfare gains are assesseénkhfvthere are good reasons to expect
higher efficiency gains than previously assumedsé¢hgains will not be evenly spread in so-
ciety and these policies probably have large redigive effects. In a world where agents are
heterogeneous, some will gain a little from prita&bdization or from reductions in extreme
price events; some, because they are poorer ougethey are highly specialized producers,
will benefit a lot; and some may be indifferentiigtability but will be affected by any mean
price change. Since stabilization policies are ngeied policies, they affect all agents indif-
ferently and it is very likely that to achieve tinederlying efficiency gains, they will generate
transfers. The existing literature on incidenceyéeer, may be an incomplete guide on this
issue, as it relies on extremely low efficiencyngai

3.4.2 Dynamic incidence

Stabilization policies are inherently dynamic, whimeans that their incidence should not
be assessed only on the long-run equilibrium. iinigortant also to account for the way wel-
fare gains are affected in the transition to tlgsildrium. A public storage policy usually
aims at stabilizing prices by accumulating stockgdnd competitive levels. So a storage pol-
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icy begins with a transitory phase of stock accwatioih before reaching its long-run behav-
ior. Since stock purchases are higher than theyldvaithout intervention, prices will be
temporary higher. We have explained above thatlilstation policy, in the long-run may
lead to a price distribution with a lower mean, ghotentially hurting producers' welfare.
Because these long-run lower prices are discoumiddrespect to short-run high prices, pro-
ducers may actually enjoy a storage policy. Thithéimportant conclusion in Miranda and
Helmberger (1988) and Wright and Williams (1988atthhe actual incidence of market-
stabilizing policies is often dominated by what wscin the transitory phase. The importance
of transitional dynamics implies also that init@nditions matter a lot. It is not the same to
start a policy when availability is high or low.

The other crucial point that affects the dynammdence of policies is capitalization. Ag-
ricultural production requires the use of a fixadtbr, land. To the extent that other inputs are
supplied elastically, the value of land is likety include the effect of agricultural policies,
potentially depriving farmers of welfare gains. &rthe market value of farmland reflects the
expected benefits tied to its operation and howhpeople are willing to pay to benefit from
the insurance provided by farm programs, this valileincrease with the introduction of
policies that increase revenue or decrease reveskierhus, the main beneficiaries of such
policy will be the owners of the farmland at thaei the policy is implemented. In reality, the
pass-through from policy benefits to land markdues is not complete, but capitalization
still allocates much of the gain to the currentdiawner (Kirwan 2009; Goodwin, Mishra,
and Ortalo-Magné 2011).

3.5 The alternative of safety nets

This paper is not concerned directly with safetisnbut a presentation of stabilization
policies would not be complete without some dismus®f what often is considered to be
their alternatives. In the context of the failuretlbe international commodity agreements
(Gilbert 1996) and the high cost and mixed recdrdamestic stabilization policies, the main
policy recommendation in the 1980s and 1990s waisdbuntries should rely more on mar-
ket-based risk management instruments and safdaty (Marangis, Larson, and Anderson
2002; World Bank 2006; or Timmer 1989 for a critic)

Market-based risk management instruments are segdptss provide farmers, traders,
food agencies, and even individuals with accegadtwuments that allow to share price and
weather risks and smooth income fluctuations. Ruply, these instruments should help to
complete markets. On the other hand, safety netsupposed to help the poor and vulnerable
cope with shocks. Safety nets are non-contributargeted transfers, whose function is to
provide assistance to the poor and to preventtdesti following shocks (Grosh et al. 2008).
They exist in various forms such as cash transfeos] stamps, in-kind transfers, food-for-
work, or cash-for-work programs. With respect todgrice risk, they complement market-
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based risk management instruments by providing soswance to the poor who have a lim-
ited access to formal coping mechanisms.

This is theoretically appealing since the casepidbvlic intervention is based not on ex-
cessive volatility, but on a lack of people capattt deal with this risk. So countercyclical
safety nets should bring us closer to the first besn price stabilization policies could. And
even should this not be the case, as long as sa#¢syprovide cash or infra-marginal in-kind
transfers, they are unlikely to generate largecigfficy losses. Also safety nets can be com-
plementary even to stabilization policies. The seuof food price fluctuations, weather
events or demand shocks, can destabilize incomescd; the release of food from public
stocks may not be enough to protect the purchgsomeer of the poor (Sen 1981; Alderman
and Haque 2006) and safety nets would be a negessarmplement to stabilization policies.
In-kind safety nets can also be considered compi&srie storage policies because they pro-
vide a natural way to dispose of grains when stodesd to be rotated, although open-market
sales would permit stock rotation without the Itiged hurdle of a system of ration-shops.

The use of countercyclical safety nets is not withdifficulties. Most of the time, safety
nets are not designed to fulfill an insurance fiamgtbut rather to reduce poverty and help
raise people above the poverty level. This incoraesfer function is easier and better known
than the insurance function. For example, the adhtn&tion of countercyclical safety nets is
challenging, because resources tend to be proeeyclhey are more available in good than in
bad times. This is especially true for safety rnetsviding in-kind transfers since grain pro-
curement is cheaper when harvests are good ares@ie low. So using safety nets as insur-
ance presents some hurdles (Alderman and Haque.2006 of these is the ability to scale
safety nets up or down, depending on needs. Intiaddio administrative capabilities, this
requires flexible financing. Targeting should als® dynamic. Food price shocks deteriorate
the situation of the already-poor net food buybrg,also may push into poverty people who
initially were not poor enough to be covered bygshéety net.

3.5.1 Market effects of safety nets

Safety nets are often presented as a good poliesnative to price stabilization policies,
because they are targeted, they do not attempatopulate food prices, and they do not de-
stabilize world markets. However, to the extent thay concern a large population with re-
spect to a market, they affect price setting. Tiheepeffects can go in both directions depend-
ing on the type of transfer: cash or in-kind (s&g,, Cunha, Giorgi, and Jayachandran 2011).
The size of the pecuniary externality depends om imuch supply is elastic, and so on how
much the market under consideration is integratéal a larger market. It means that, despite
safety nets being direct and targeted transfeey, #iffect people not involved in the transfer.
For example, local producers will be adversely @éd by in-kind transfers but will benefit
from cash transfers. We have short-run evidencéhisf price effect (Cunha, Giorgi, and
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Jayachandran 2011). However, we would expect nimieed long-run impacts as the market
and expectations adjust to the presence of saétty n

These transfers could also create pecuniary eXiesaat world level. Through cash or
through in-kind transfers, safety nets protectghechasing power of the poor from increased
food prices and help them maintain their food comstion. If applied, they will reduce the
exportable surplus of an exporting country andease the excess demand of an importing
country. So, safety nets create pecuniary exteresfor other countries by increasing domes-
tic demand for food and, in this respect do ndedimuch from countercyclical trade policies
(Do and Ravallion 2012), which try to secure lofmadd supply and have been heavily criti-
cized for fueling food crises. Safety nets, howeaee advocated as good policy practice. In
the next section, we show that the practical usthede policies creates crucial differences:
trade policies tend to over-react to upward prioecks, for example with countries banning
exports and accumulating stocks in the midst offdloel crisis, while safety nets under-react
(Grosh et al. 2011) — probably because of the afergioned difficulties to adjust them in
times of crisis.

4 Lessons from historical experience

This section looks at the effectiveness and linutet of some examples of past food pol-
icies. Unfortunately, since statistical evidencetbair effects is still limited, it focuses on
narratives of stabilization policies’ successes faildres. As a consequence, even though we
can highlight cases where trade and storage pslicere been extremely costly or cases
where interventions have not led to poverty redunctior reduced hunger and malnutrition,
these interventions cannot be compared to a benkrsitaation; there is no counterfactual.

4.1 Safety nets during the recent food crises

Have safety nets protected the poor during thentefo®d crisis? Although most coun-
tries already had some kind of safety nets in pldoey were not always appropriate to an-
swer the stake of rising food prices. And sincetsahets are very difficult to develop in the
timeframe of a food crisis, countries without prieérg and adequate programs have been
forced to rely on untargeted and distortive poficisuch as universal food subsidies or trade
policies, decrease in import tariffs, import sulissdand export restrictions. The situation is
by nature highly heterogeneous between countri@sekample, in North African countries,
the coverage provided by targeted safety netsrig liraited with often inadequate targeting
(World Bank 2009). These countries rely much margeneral subsidies on flour, sugar, and
cooking oil. As a result, in 2007/08, the overaillipy response was to increase subsidies and
reduce tariffs. The existing staple food subsigies/ed difficult to reform because they are
an essential part of the social order.
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Grosh et al. (2011) provide a picture of safety neediness for food price volatility and
its recent evolution. They analyze in detail theecaf 13 low-income countries that faced
high food price increases. They show that everountries relatively well prepared coverage
was only partially adequate. To be able to readinme, countries relied on existing safety
nets most of which were based on static targetewaise their original purpose was income
transfer. However, the crisis increased interesafety nets, and Grosh et al. (2011) found
that the countries they studied were more prepar@®l11 than in 2008 with many projects
launched and extended since that time.

Despite these difficulties, where safety nets wargelace they played a crucial role in
protecting the poor from food price increases (Diem®angrazio, and Maetz 2009; Grosh et
al. 2011). In the Latin American countries, the dféa of conditional cash transfer (CCT)
programs were increased (Brazil, Mexico). Many ¢oas scaled up school feeding programs
to deter parents from removing their children freaohool (e.g., Haiti, Madagascar, Philip-
pines). Other interventions included increasingsglibs in public distribution systems (e.qg.,
Bangladesh and India), raising wage rates in pwiik programs (Ethiopia).

An important lesson from the use of safety netthenfood crisis is that even countries
with large safety nets systems used complementary ptabilization policies. In Jamaica and
Mexico, despite existing and well-considered CCogpams, the first reaction was not to
scale up these programs but to rely on untargeted pubsidies. Their CCT programs were
used as a second step (Grosh et al. 2011). Pabgization in India, pursued through an ex-
port ban on non-Basmati rice and wheat, was satefée (price of foodgrains increased by
4.7% in 2007/08 compared to 2006/07) that it maailypredundant the adjustment of exist-
ing safety nets, although food subsidies incre@ge®l% in the period (World Bank 2010).

This use of price stabilization policies in a comtef existing safety nets may be related
to the difficulties involved in scaling up and tatigg this protection (Alderman and Haque
2006; Grosh et al. 2011), but may be due also todihier considerations. For countries close
to self-sufficiency, such as India, it may be fibctess costly to ban exports than to increase
transfers. In addition, well targeted safety neiltleave a large share of the middle class un-
protected. Since international trade agreementaadaseriously constrain the use of export
restrictions on food, the political cost of thegeuis low compared to the gains obtained from
protecting the middle class not covered by socratgetion policies. Governments are re-
warded for such actions. As noted by Timmer (20®,Indian Prime Minister and the Indo-
nesian President were reelected in 2009 after cgmp#hat emphasized their ability to limit
the impact of the food crisis on their countries.

In sum, in countries with already well establisisedety nets, they have proved useful for
protecting the poor from high food prices. Follogithe 2007/08 crisis many new projects are
in development and are benefiting from technoldgiogrovements. For example, the World
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Food Programme is moving to a logic of food aseistaagencies and is helping countries
develop safety nets using cash and voucher transtdying on smart-cards and cell phones
(Omamo, Gentilini, and Sandstrom 2010). But theeesmme real difficulties: a dynamic tar-
geting is proving difficult; good administrative acities are important to achieve policy ad-
justments at short notice; and the political ecopasnnot always favorable to such reforms
(e.g., in the Middle East and North Africa wheravensal food subsidies have proved diffi-
cult to reform). Nevertheless, these problems argreater than those faced by governments
when they try stabilize prices as we see below.

4.2 The problems faced by storage policies

4.2.1 Weak selling provisions of national buffer stock pbicies

As explained above, the incidence of storage pdics inherently dynamic. Producers
may enjoy a market-stabilizing policy not becaus#solong-run properties — potentially det-
rimental to them when demand function is convexut-liecause of the initial accumulation
phase that pushes prices to high levels. It alsansi¢hat, once the first accumulation is
achieved, farmers may lobby to delay stock selbngor further stock accumulation. This
occurred in many situations where the rule goveymuablic stock accumulation was defined
much more precisely than the rule governing stetdase.

India offers a snapshot of this behavior. In theoiduction we described how well India
weathered the 2007/08 food crisis. This was duestoountercyclical trade policies, and par-
ticularly its exports ban. However, Indian storgg#icy has probably little to do with this
success. Since the end of the 1960s Indian foddyplohs achieved some of its objectives: no
famine, domestic price stability, and self-suffiatg in major cereals. Public intervention
dominates Indian foodgrain markets. Farmers befrefih a minimum support price through
which 58% of rice and wheat marketed surplus iswobbed to public stocks. Public stocks
are used to supply in-kind safety nets and to ktabmarkets. Finally, various laws restrict
private involvement in grain markets, such as ktniins to inter-state and international trade,
and anti-hoarding laws.

The recent management of Indian public stocks weulghest that these interventions are
very costly and that better outcomes could be exrpeeith the same public funding. Because
of political pressures, government rapidly raisadimum support prices in the 1990s and in
the second half of the 2000s, which led to incrédggecurement. Although stock accumula-
tion increased, stock releases did not keep upHsgee 1). An important share of stocks is
used to supply ration shops and other in-kind gaiets. But to limit fiscal costs, the public
distribution of subsidized food was not adjustecéd¢cord with stock levels. There is no rule
to dispose of remaining stocks, which are supptsdttlp stabilize the market through dis-
cretionary releases. The large stocks accumulatré weduced in the early 2000s through
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subsidized exports; a policy difficult to ratiormdiin a country with more than 200 million
undernourished people. It is difficult also to oatlize the stock accumulation during the
2007/08 crisis. While cereal prices were reachiagy wigh levels on the world market, Indian
rice stocks were increasing (as Dorosh, 2009, nbieshad a large opportunity cost: 2 to 3
million tons of rice exported at $300/ton — a coxatve estimate — would have represented
$600 to $900 million in export revenues). Similaity 2009/10 India suffered from a severe
dry monsoon and rice production decreased from @fbmtons to 89 million tons. This was
accompanied by a reduction in consumption of 5.ianitons, but a stock increase of 1.5
million tons. From these anecdotes, it is uncleaw Imuch Indian storage policy is counter-
cyclical and is helping market stabilization, giviliat stock release does not seem to follow
high prices.

[Figure 1 about here]

The story of the Australian Wool Corporation iscaksxemplary because its failure was
the result of its direct management by wool prodsi¢see Bardsley 1994 for the whole sto-
ry). Australia stabilized the price of wool sucdelg, through the 1970s and 1980s. The
Wool Reserve Price Scheme, funded by a tax on ptmay defended a floor price set annu-
ally by government after consultation with the iatty. However, there was no selling provi-
sion. Beyond stock purchase, stock management isasetionary. In 1987 management was
handed over to the wool industry, which immediaialyreased the floor price by 70%. Sup-
ply increased accordingly, but the high prices detedemand, which turned to cotton and
synthetic fibers. At the end of the 1980s the WGolporation bought half of all the wool
offered for sale, for storage. The high stock aadation soon exhausted the funding coming
from the tax on production and further accumulaiamre financed by borrowing against the
wool stockpile. However, this did not lead the istty to decrease the floor price. The indus-
try was facing skewed incentives: large gains femiting high current production versus lim-
ited future losses from the Corporation becauserttiestry was liable for the equity but not
for the outstanding debts. In 1991 the Australiaav&nment suspended the scheme. The
remaining stockpile was close to a year’s productamnd the debt represented 60% to 90% of
one year's sales.

4.2.2 Storage in International Commodity Agreements (ICA3

We can get more insights about the practice ohg®policies by considering the history
of ICAs. Because these agreements involve manyucoing and producing countries, inter-
ventions were required to be more transparent @sgldiscretionary than what is possible for
a sovereign country. In addition, beyond anecdatés difficult to assess the effectiveness of
a storage policy in stabilizing prices in a singbeintry since storage policies are often associ-
ated with trade policies, whose effects are likelype very important.
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ICAs with provisions for market control emergedlie postwar period under United Na-
tions auspices and concerned cocoa, coffee, rubbgar and tin. They are treaties between
producing and consuming countries. They definedleg¢mpns of international trade and stor-
age to achieve remunerative and stabilized priateough there are still active ICAs, they
no longer include “economic clauses” and their islé facilitate intergovernmental consul-
tations and market transparency (for a detaileccrge#gn of market interventions under
ICAs, see Gilbert 1996; 2011). For some ICAs, th@mobjective was to prevent very low
prices, not to stabilize them. In this respect, ititernational coffee and sugar agreements
relied on export controls, not buffer stock. Steragas nonetheless playing a crucial role as
exports are easier to control through domesticagmithan through supply restriction when
supply is very inelastic in the short run. The éhother agreements relied explicitly on buffer
stock. They were all based on bandwidth rules. Auféer stock manager had to defend a ceil-
ing and floor price by stock sales and purchases.

From the history of ICAs with stockholding provie® we can draw the following les-
sons. It was possible to sustain intervention ftorey time (28 years for the tin agreements)
because the price targets were regularly adjustéten based on a bandwidth rule, storage
policies require regular adjustments to accountstanctural changes (e.g., production costs
and consumer tastes). This raises several issuss. iFmay be conceptually complex. Be-
cause of the intervention, a representative fragetiprice on which to base adjustment may
be lacking. Second, these adjustments bring eawh tthe inherent conflict between produc-
ing and consuming countries about the right preseell. For example, the cocoa agreements
were unsuccessful in the 1970s because its cqling was always below market price. In
the early 1980s, the third cocoa agreement didfaret better. It exhausted its financial re-
sources in its first three months by trying to defe@n unrealistically high floor price, which
remained above market price for most of the timehef agreement. Third, when the price
targets are set in line with the economic fundawsnthe policy may have limited effects if it
accommodates too well the price changes. This hasituation of the international natural
rubber agreements. These agreements allowed largisbwith a ceiling price 28.6% above
the reference price and a floor price 25.2% belBecause of the large bands, the interven-
tions have been limited. The agreements were ssittes preventing the price from falling
below the floor, but not in preventing prices abtive ceiling. Gilbert (1996) argues that nat-
ural rubber agreements lasted two decades predigddging relatively innocuous.

The commodities concerned by ICAs were traded garozed futures markets as is the
case for most grains. This raises issues aboututien with speculators as in Salant (1983)
who argues theoretically that the coexistence dilipwstock and private arbitrageurs create
the possibility of speculative attacks on the siadition schemes. In practice, it was scarcely
a concern, except at the end of the internationadreements (ITAs) in 1985 (Anderson and
Gilbert 1988). Speculators did not lead directlythe collapse of the ITA, however. During
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more than 20 years, the ITAs successfully manageigfend the floor price using both buffer
stock and export control. Following the importantce increase of the late 1970s, the bands
were adjusted to represent the prevailing pricesite market was turning in the early 1980s
to a situation of excess supply. In this contex, international tin council (ITC) accumulated
large stocks to defend the floor. When it facedatgl storage constraint, the ITC engage in
futures trades to support prices. But then, wha@méathe threat of short sales that would
have led to huge losses, the buffer stock managgaged in a massive market corner which
ended with a market collapse when the ITC ran dligoidity.

4.2.3 Lessons from public storage experiences

Before drawing lessons from these experiences loligpstorage, a word of caution has to
be repeated. The absence of adequate counterfagitelents definitive conclusions to be
drawn from these experiences and opens the wagrgopal interpretations. It is less so for
safety nets, which can be evaluated through ranassignments. For trade policies, a lot of
data is available and counterfactual models, ahamperfect, can be built to simulate the
counterfactual. For storage, however, data reltesiock levels are of poor quality and mod-
els are not rich enough to represent the complefigctual food markets. For example, we
described above several issues related to puldiagd management in India. Despite its
many flaws, Indian food policy has managed to pnéemajor food crisis over the last 40
years and has weathered large production shocksitjraficantly reduced domestic supply
(with five supply shortfalls exceeding 10%). Bueavhigh Indian government officials (Basu
2010) recognize that welfare could be improved Inetter foodgrain policy. From our previ-
ous description, Indian storage policy could beronpd by adopting clearer release rules and
a less pro-cyclical behavior. However, making agmént about the alternative to laissez-
faire is more difficult. Would private storers hagdene the job? Would they be willing to un-
dertake sufficient inter-annual storage for Indiadeal with a 10% production decrease?
Would India have been able to procure cereals enwttrld market in case of supply short-
fall?

The history of storage in Australia and India sumpeal above — but also in Europe
where butter mountains and wine lake were accurdilatshow that storage policies because
of their ability to temporarily raise prices argyhly susceptible to be captured by farm lob-
bies. A related issues is that these domesticgagpalicies lacked clear rules and may even
have pursued multiple and contradictory objectivid®e confusion was between prevention of
low prices and decrease of price volatility. Tharier objective was always seriously defend-
ed, but the lack of precise selling price madel#ter less achievable. The failures of the
wool and tin stabilization programs demonstrat® #fet one of the most important market
effects of such programs can be their collapsegesine stocks accumulated under explosive
intervention rules may depress the market for g lone. These limitations could suggest that
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better outcomes could be achieved with more ruéseth policies, perhaps delegated to inde-
pendent organizations.

The story of ICAs, which were relying on clearelesiand was delegated, proves this in-
tuition wrong. From his study of ICAs, Gilbert (18%2011) does not conclude that price sta-
bilization policies are infeasible and bound tod&eown, but that they involve problems like-
ly to threaten their long-run stability. It revobraround the issue of the updating of the refer-
ence price and bandwidth, which is both conceptuadimplex and politically challenging
since it reveals the inherent conflict between poinlg and consuming countries over
schemes that have obvious large costs, but unotefits. In addition, if these schemes have
been effective, it was much more at preventing fowes than at stabilizing prices. It was
part of their purpose to support some cartel pgicivut the failure to prevent high prices is
also a normal feature of storage policy: thereasnstrument at the world level to deal with
price increase when buffer stock is exhausted.

4.3 The apparent effectiveness of trade policies

Buffer stock policies were quite widespread. Thd ehICAs, the successive reductions
in Europe of direct market support and the stradtadjustments in many developing coun-
tries have meant that these policies have been mseth less since the early 1990s. Many
countries continue to maintain stocks for emergenor food-based safety nets, but fewer are
aimed at stabilization. This does not apply to d¢erayclical trade policies which are wide-
spread. In the countries surveyed by Demeke, Paiogrand Maetz (2009) trade policy ad-
justments, whether tariff reduction or export resisn, were the most commonly adopted
policy measures during the 2007/08 food crisisé@ncountries over 81). Their use is not re-
stricted to crisis situations. Anderson and Nelg2d12), for a panel of 75 countries that
account for 90% of global agriculture, show thasih adjustements occur equally at low and
high prices, in importing and exporting countriasd developing and high-income countries.

Unlike storage policies, which occasionally haverbprocyclical, trade policies are more
consistently countercyclical. Tariffs increase whie@ world price is low and decrease when
it is high. Exporting countries tend to restricpexts during price spikes and to promote them
during price downturns. The data show that measafresde policies are negatively correlat-
ed with a deviation in the international price frote trend (Anderson and Nelgen 2012a,
Table 1). Among developed countries, an archetymgample of such an adjustment has
been the European Common Agricultural Policy (CAR). promote domestic agricultural
production, the CAP stabilized the prices of selepanmodities, and guaranteed a minimum
price to farmers enabled by public storage withitekp of trade policies. In the case of wheat,
trade policies were crucial since Europe was amporter of wheat until the end of the 1970s
and an exporter thereafter. Figure 2 illustratespfotection granted to French wheat produc-
ers based on border adjustments and how counteralyttiese adjustments are with respect to
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border price. As an importer, domestic prices wemented from going below the interven-
tion price through the use of variable levies otietuthat adjusted automatically to the world
market price in order to protect the interventioitgg When world prices spiked in 1973/74,
Europe used export taxes to limit domestic pricgdase (negative rate of assistance). When
Europe became a net wheat exporter, variable levéee no longer sufficient to prevent low
prices and Europe had to rely on export subsidResent CAP reforms, by decreasing wheat
intervention prices, reduced the need for bordetgation. During this period, price stability
in the European market was not complete becauspdi®y was mostly aimed at protecting
producers from downward price spikes, but onlyvatéd share of the world price movements
was transmitted.

[Figure 2 about here]

By using similar trade policies to those appliedEmrope, many countries were able to
achieve some isolation from the global market. \ierage, in their sample Anderson and
Nelgen (2012a) find a short-run price transmisstasticity from world to domestic price
close to 0.5. This imperfect transmission likelynas from trade policies. The elasticity is
0.72 for soybean, which is known to be heavily éikhdmore than 30% of production is traded
according to USDA, PSD (2012), against less thana®% 20% for rice and wheat) and for
which the rate of protection is not significantlgrelated to world price contrary to other
commodities (Anderson and Nelgen 2012a, Table 19. @A comparison, the short-run
elasticities are 0.52 and 0.47 for rice and wh&hese trade policies adjustments did not al-
ways translate into a more stable domestic maHatexample, African countries ended up
with more unstable domestic than border prices ésoh and Nelgen 2012a, Table 9).
Anderson and Nelgen (2012a) suggest that it magalsed by poor policy timing, and we
cannot exclude either that it is linked to the utaiaty created by discretionary interventions
(see below for examples). However, in developingaAsountries, agricultural prices have
been 30% more stable than border prices. For sbaed 2001; Timmer 2010b), this Asian
success at price stabilization frequently servafiustrate what can be achieved by stabiliza-
tion policies: securing good incentives for farméwag-run investment and providing stable
and affordable supply for poor consumers.

However, the Asian success in stabilizing pricespparent only. Although Asian policy
makers may have congratulated themselves on anogielomestic stability in an unstable
world market, the world price does not represeabal scarcity but only the extent to which
these countries are willing to trade. It is widelgknowledged that the major cause of the
2007/08 rice price spike was the generalized useesifictive trade policies by exporting
countries (Timmer 2010b). For each country takelividually, a countercyclical trade policy
appears to work because its domestic price istlems the world price. However, for the
countries collectively this policy is self-defeajias world market becomes thinner and more
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unstable (Martin and Anderson 2012). Martin and émsdn (2012) compare this to the
collective-action problem arising when a crowd danp in a stadium to get a better view.
Remaining sitted is not an option because the gevbliterated, and standing up collectively
is ineffective.

The extent to which these trade policy adjustmeatdribute to world price volatility can
be assessed by building models to represent thiel famd market and analyzing the counter-
factual situation of a world without trade policgjastments. This is obviously subject to
many criticisms given the difficulties in estimagimodels that explain commodity price vola-
tility (Cafiero et al. 2011). Anderson and Nelg@012b) provide such a back-of-the-envelope
assessment using observed policy changes. Forthmeeontribution is significant; they esti-
mate that trade policy changes explain 40% of D@62-08 rice price spike compared to
27% in 1972—74. It mattered also for wheat and mahere changes to trade barriers con-
tributed respectively to 19% and 10% of the spike.

We have a few statistical illustrations of the @msence of a smaller market on instabil-
ity. Jacks et al. (2011) use years of war as naexeriments to show that since 1700 com-
modity prices were more volatile when the world kearwas smaller. Persson (1999) reaches
a similar conclusion for the case of early modeunoge. He shows that price volatility de-
clined with falling trade costs and the reduced iaistrative barriers to trade. These results
make sense given the limited volatility of worlcell compared to domestic yield. Table 2
presents the coefficients of variation of yieldloé three main cereals, for ten large producing
countries and for the world. There is no countryevehthe volatility in yield is less than at
world level. It is not uncommon for yield volatiliin major producers to be twice as high as
at world level. Given the smoothness of cerealdgelt world level, it is hardly surprising that
any measure that disturbs this smoothing of shatgk#crease the volatility of global prices,
since the residual market will have to burden miacher shocks.

[Table 2 about here]

4.4 Mixed outcomes from experiences of liberalization

From the foregoing, it would seem that the cositabilization or at least storage policies
would make greater liberalization profitable. Howg\the issue is not so straightforward. It is
true that real policies crowd out private actibigcause stabilization policies reduce the bene-
fits from private arbitrage, but potential policiesn have the same effect, since the expecta-
tion of public involvement in the market in timekanisis reduces the benefits from arbitrage
as well as creates a lot of uncertainty. This sibnais analyzed theoretically in Wright and
Williams (1982b). They show that if government isable to commit to not intervening in
times of shortage — in their case by imposing eepceiling — private storers stock much less
than under commitment. The insufficiency of privateck levels implies that welfare can be
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improved through public stockpiling. This is nosjwa theoretical consideration; the configu-
ration emerged in several countries as we showbelo

The case of Eastern and Southern Africa are the frexmpuently analyzed. The countries
in this region inherited from the colonial pericabtl policies that relied on state marketing
aimed at promoting settlers production through simgbsidies using taxes on African farmers
production (Jayne and Jones 1997). They involvedymmagulations including pan-seasonal
and pan-territorial pricing, and restrictions ofvate grain movements. The new policies that
were introduced at independence promoted smallh@deculture but did not reduce state
involvement. In the mid-1980s, the combination adumting fiscal costs and structural ad-
justment programs in Africa pushed these countoesrd liberalization of their food poli-
cies.

However, in most cases, liberalization has not bmmmplete and several countries have
maintained some state-owned grain trading entapnghich, although coexisting alongside
private traders, still play an important role irodbpolicies. This is the case in Zambia where
the Food Reserve Agency manages food security stackl purchases substantial quantities,
mostly maize (Tschirley and Jayne 2010). In addjtibe government maintains comprehen-
sive regulation of trade through the issue of ekpad import licenses. Since 2000, Zambia
has experienced three periods of prices exceednpgri parity prices, which at first sight
might seem to be severe market failure, but is Hoése situations arose as a result of distrust
between government and traders. In 2001/02, ireftpectation of a supply shortfall, gov-
ernment announced large public, subsidized imp&#owing this announcement, private
traders abstained from importing. However, the pubhports were delayed, and prices
soared. In 2002/03, faced with another potentigissrgovernment tried to involve the private
sector in the import decision, but limited the dission to large commercial millers who pro-
duce expensive maize meals, excluding from disonssinall-scale millers. Price again rose,
above the import parity price, because of insugfitimports. In 2005/06, following forecasts
of a poor maize harvest, government announced theatl5% tariff on maize would be
waived. Private traders delayed their imports uhié decision was implemented. The delay
pushed prices above the import parity price. Tlaeeesimilar stories that could be told about
the case of Malawi (Tschirley and Jayne 2010)

This lack of trust between private agents and guwent is problematic in Eastern and
Southern African countries because their food poleforms are in midstream: they do not
have real public stabilization policies, but theyrbt trust private traders, which are reluctant
to step in fearing erratic government interventibhnis distrust is not reserved to Africa; it can
be observed in India where regulation prevents dingy regional and international trade.
This would make reform in India problematic. Theesion is what is the better option for a
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food security objective between large-scale, ieogdfit intervention and incomplete reform,
which results in poor consumers experiencing prikasare far above the import parity price.

Bangladesh, like India and Pakistan, has inheriteth its colonial era food policies
based on foodgrain procurement at minimum suppicep to support farmers, public man-
agement of international trade, and stock poligigsed at stabilizing domestic prices and
providing supply for public distribution systemsamjladesh reformed its food policies in the
early 1990s. The reforms involved trade liberala@at limitation of the role of public stocks
to emergencies and targeted safety nets, and alilmimof ration shops. Notably, the reforms
were accompanied by measures meant to build prsetéor confidence in future limited
public interventions: the absence of anti-hoardiegulation, dialogue between traders and
government, low tariffs on grains (Dorosh 2009)isTiolicy has been a success. When rice
production was reduced in 1998 by severe flooding,domestic price increase was limited
by the import parity price and traders compens&edhe production shortfall by imports.
During the 2007/08 campaign, Bangladesh simultasigauffered serious flooding, the ef-
fects of Cyclone Sidr, and the global food cri3ise same strategy was applied: private sector
imports compensated for shortfalls despite redstggply in a tightening world market; safe-
ty nets were scaled up (46% budget increase); griduétural production was supported to
ensure a good harvest from winter-season rice. elThemasures limited food price inflation
and the threat of a large-scale food crisis. Howethe severity of the shocks and the need to
import from the world market during the crisis keda doubling of the rice price (World Bank
2010) and a worsening of food insecurity for mampmppeople. Bangladesh's food policy
reforms have been praised as an important steprdoawamodern food market (Ahmed,
Haggblade, and Chowdhury 2000), but the recenischas highlighted the difficulty to
weather a perfect storm affecting both domestidpction and world market, when the other
countries are less committed to liberal policies.

5 Conclusions and policy implications

From this literature review, we have shown thatrtegative conclusions drawn by econ-
omists in relation to price stabilization policigisould not be viewed as a consequence of ne-
glect of the welfare cost of food price instabiliBithough economists may find it tricky to
assess these costs, the suspicion surroundinggtalbgization policies has mainly to do with
the difficulty to design a stabilization policy thaould not adversely affect trade partners or
hinder market development, and the fact that, hisitly, storage policies have been costly,
and successful stabilization policies have reliedvily on trade policies exploiting the world
market to achieve domestic objectives. These galithus lead to a typical prisoner’s dilem-
ma where the world market is being trapped in acmperative equilibrium. As long as this
equilibrium prevails, it makes sense for countt@pursue individually domestic price stabil-
ity, even though collectively this is self-defeatin
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In the introduction we raised the question of wikethe academically dominant approach
of reliance on safety nets and world trade is sgilevant or whether developing countries
should rely on food price stabilization policiesaggd on our review of past experiences and
the literature, our view is that the food crisis mot changed the general perspective. Indeed,
for most economists, a world where all countridg om direct transfers to assist consumers
and producers, where government refrains from dhgnthe price distribution, and where
trade smoothes production shocks globally wouldlbse to the first best. It is true that coun-
tercyclical safety nets have proved challenging, foom existing experiences it appear that
good management of price stabilization policieaadess challenging. What is probably the
most important problem of this liberal approacthiat it may not be attainable, because mar-
kets are interdependent, and reliance on a worl#tehgequires its existence.

To us, the alternative is not appealing. Our revadveome buffer stock policies shows
they have a bad track record. They have often natbthe development of a private market-
ing system by crowding out private arbitrageurseyhave been captured by farmers' lobbies
resulting in weak selling provision and over-acclatian in order to artificially maintain
high prices. Independently of these problems, debwdtock policy requires some isolation
from world market to stabilize domestic price, soeeds to be backed by an adequate trade
policy. Adjusting trade policy has been shown todfiective both for isolating from the
world market and shifting abroad the burden of sients (e.g., the European policy of var-
iable levy and export subsidy). Hence trade polimgye than buffer stocks, is the instrument
that effectively stabilized domestic prices in maoyntries, but it is also the one that impos-
es the greatest cost on the focal country’s pastner

The apparent effectiveness of trade policies mékeificult to break the vicious circle
of non-cooperative policies. This problem of mu#igquilibria could explain the different
stances of economists on the issue of food pratalstation policies. On the one hand, inter-
national organizations should not be expected Wsadountries about policies in which most
of the benefits will come at the expense of thantqers. Their policy advice should be con-
sistent — domestically and internationally. Thestigy recommendations will focus naturally
on the most cooperative outcome. On the other hsorde (e.g., Timmer 2011, p 14; Abbott
2012b, p 6), although acknowledging the benefita ofarket with limited trade interventions,
do not believe it is achievable in the presentqyosituation. Hence, our judgment is that the
two crucial policy and research questions are (yhwe pass from the current non-
cooperative equilibria in which countries, distfuktof the world market and of a private
marketing system, apply insulating and stabilizowicies to a cooperative equilibrium that
would allow a better sharing of risk; and (ii) anoting for the present situation, what poli-
cies that would not worsen the situation econonuatsadvise to countries wanting to protect
their population from food price instability. Reddtto both questions, we present below some
policy perspectives on the respective issues detmolicies, safety nets and storage policies.
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The current difficulties related to the rice market in part a legacy of the 1972/73 crisis
(Timmer 2010b). Following the collapse of the rinarket in 1972/73 and their scramble for
affordable rice imports, countries such as Indid Ardonesia have focused on greater self-
sufficiency and developed policies to achieve alldwing the 2007/08 food crisis, were more
countries to emulate these examples, this wouldoedhe rice market even further. Is it pos-
sible to curb the tendency to restrict trade fur?h€he theoretical answer from the literature
on self-enforcing trade agreements (e.g., Bagwadl &taiger 1990, for trade policies in a
volatile environment) would be that as long asdiseount rate is not too low a cooperative
equilibrium can be sustained by the threat of ®ifpmnishment. However, even if the payoff
from cooperation is collectively high, being sovugne countries will accept to cooperate only
if this is in their own self-interest. A consequene€ and a standard feature of self-enforcing
trade agreements — is that the first-best policired trade may not satisfy the interest of eve-
ry country for all large shocks. Thus, the coumstrileat are the most in a position to extract
gains from non-cooperative policies may retainrtgbt to some deviations from the first-best
in a cooperative equilibrium in order to satisfgithparticipation constraints. So, even under
cooperation, to satisfy each country’s nationatiiest some deviations from free trade should
be expected and countries relying on the world etafr their food supply should account
for it.

In practice, this type of coordination, even ifangplete, occurs mostly with the help of
trade agreements or within the WTO, and the outloolsuch agreements is not good. What
is encouraging is that the Uruguay round negotiatiorought discipline to a similar situation:
the export subsidy escalation between the EU aadJ®A. Export restrictions could be sub-
ject to the same discipline as tariffs and expobsglies: taxes, which must be consolidated,
are allowable, but not quantitative restrictionseeently acceded WTO members have ac-
cepted similar disciplines during the accessiormotations (Crosby 2008). The consolidated
levels can be decreased gradually, at each ndgatiaund. This allows importing countries
to predict more accurately extents of policy adpestts. These trade policies for food securi-
ty are more difficult regulate than export subssdieowever. Export restrictions have usually
a short life, and dispute settlements in the WTK2 @& long time, and are supposed to address
existing policies. In addition, proposals to regellexport restrictions were rejected by many
member countries at the beginning of the Doha Ramegbtiations (WTO 2004) and are un-
likely to be accepted now. A positive point witlspect to trade policies is that the policy
changes of high-income countries contributed meds o the 2007/08 price spike than in
1973/74 (Anderson and Nelgen 2012b). They reduced tariffs to limit domestic price in-
creases but refrained from their previous actiomshg export taxes. Nevertheless, the role
of developed countries’ policies in the recent faodis should be acknowledged. It is true
that these countries rely less on storage polamestime-varying trade policies, but recently
the agricultural policies with the largest termstaide effects are probably the biofuels poli-
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cies in the US and in the EU. In 2009 maize useetimanol production in the US represented
12% of maize world production. Vegetable oil useldmdiesel in the EU represented 5% of
world vegetable oil production. The ability of déyg@ng countries’ trade policies to affect
the quantities supplied to the world market is dedby the effects of these biofuels policies.
To ask developing countries to commit to liberalde policies while calories are sucked to-
wards developed countries fuel tank is asking &éwh them.

On safety nets, the outlook is encouraging. Theynaushrooming and countries will be
able to rely on them in the future in preferencestabilization policies. Adjusting them in
times of food crisis will continue to be a challenigut lessons have been learned from the
2007/08 experience. This will not ensure that coestwith more safety nets will avoid price
stabilization policies altogether. As we observedhe 2007/08 food crisis, even countries
with large safety nets systems (e.g., India) usabilization policies and are planning to in-
crease storage facilities. However, safety netsaamecessary first step toward reforms; they
are needed in order to build trust with privaterdgeAs governments politically cannot af-
ford to be perceived to be inactive during foodsesi private storers should be rightly con-
cerned by governments pretending to abandon aflilpibBes to address hunger in times of
high prices. If appropriate and scalable safetg hate not been developed, governments will
be forced to rely on costly policies such as ursgksubsidies, or self-defeating policies such
as erratic trade policy adjustments, that disineesst private traders. A government commit-
ment not to intervene directly on food prices iedible so long as government retains some
options to protect the poor and vulnerable. So tgafeets are essential to break non-
cooperative interactions between private tradedsgmvernments.

As countercyclical trade policy interventions ardikely to decrease soon, it should not
be excluded that storage policies may have th&rtwplay in a transition towards a less in-
terventionist policy environment. Likely not as fasfstocks, which proved difficult to man-
age, but as emergency stocks (see, e.g., WrightCafiero 2011 for a discussion of their
relevance for MENA countries). If the topic of beiffstock policies has been researched a lot,
it is less so of emergency stocks (i.e., stoclk®snatlg to meet situations when there are short-
run physical constraints on production and impagvpnting them from supplying needs).
However, their implementation raises many issueb si3 the interaction between private and
public storage, the cost of long-run grain storagd how it would compare to alternative
policies, and the design of appropriate storagesruDn the first point, for example, it is
worth noting that the accumulation of public stqgo&gen without a price stabilization objec-
tive, may affect private storage because the autditidemand for public stocks will push
prices up, deterring private storage. Studieseadl&b the management of strategic petroleum
reserves and their disposal in case of supply piin or embargo emerged in the 1980s and
could inspire research on emergency grain stocks. ifistitutions that manage these stocks
could also be a source of inspiration. For examible, International Energy Agency, com-
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posed mostly of net oil importers, coordinates tekeases of emergency stocks between
member countries in order to address to potenga-fider problems related to stock releases
in an open market.
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Tables

Table 1. Welfare change for a consumer from perfecstabilization at mean price(as percentage
of income)

n a p: 0 2 4
y: 001 015 03 001 015 03 001 0.15 0.3
Medium fluctuationsep, = 0.2)

0 -0.1 -0.002-0.030 -0.060 -0.002 0.060 0.300 -0.0010.150 0.660
025 -0.1 -0.002-0.041 -0.105 -0.002 0.049 0.255 -0.0010.139 0.615
025 -04 -0.008-0.131 -0.285 -0.008 -0.041 0.075 -0.007 0.049 0.435
0.5 -0.4 -0.008-0.143 -0.330 -0.008 -0.053 0.030 -0.007 0.038 0.390
0.5 -0.7 -0.014-0.233 -0.510 -0.014 -0.143 -0.150 -0.013 -0.053 0.210
Large fluctuationsop = 0.3)

0 -0.1 -0.005-0.068 -0.135 -0.004 0.135 0.675 -0.0030.338 1.485
025 -0.1 -0.005-0.093 -0.236 -0.004 0.110 0.574 -0.0030.312 1.384
025 -04 -0.018-0.295 -0.641 -0.017 -0.093 0.169 -0.016 0.110 0.979
0.5 -0.4 -0.018-0.321 -0.743 -0.017 -0.118 0.067 -0.016 0.084 0.878
0.5 -0.7 -0.032-0.523 -1.148 -0.031 -0.321 -0.338 -0.030 -0.118 0.473
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Table 2. Coefficient of variation of yield in the €n largest cereal producers and in the world,
1960—2012 (%)

Maize Rice Wheat
Argentina 6.02 5.52 7.81
Bangladesh -- 2.32 8.56
Brazil 3.63 2.32 10.89
Canada 5.40 -- 8.41
China 3.70 2.62 3.14
European Union (27) 7.35 5.74 4.27
Indonesia 3.97 2.93 -
India 4.95 3.64 2.97
Russia 21.04 6.31 12.33
United States 5.84 3.43 4.97
World 2.82 1.29 2.32

Source: Obtained after HP-filtering (smoothing paeter of 400) of original yield data from USDA,
PSD (2012), available on the Internet at http://wiae,usda.gov/psdonline/.
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Figure 1. Wheat and rice stocks in India.Source: USDA, PSD (2012), available on the Inteate
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Figure 2. Nominal rate of assistance and border pte on French wheat marketSource: Anderson
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