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Trade Insulation as
Social Protection

Quy-Toan Do, Andrei A. Levchenko,
and Martin Ravallion

9.1 Introduction

Over the last two centuries, there has been much debate about the role
of trade policy in food crises. Governments of food-exporting but famine-
affected areas have often been called upon by their citizens, and have often
implemented, food export bans in the hope of protecting vulnerable people.
Classical economists were influential in arguing against such policies in favor
of free trade. For example, Aykroyd (1974) describes how the governor of
Bombay in the early nineteenth century quoted Adam Smith’s The Wealth
of Nations in defending his policy stance against any form of trade interven-
tion during the famines that afflicted the region. Various “Famine Commis-
sions” set up by the British Raj argued against the trade interventions that
were being called upon to help protect vulnerable populations. Similarly,
Woodham-Smith (1962) describes the influence that Smith and other clas-
sical economists had on British policy responses to the severe famines in
Ireland in the mid-nineteenth century. In modern time, free trade has been
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advocated as a means of stabilizing domestic food consumption in the pres-
ence of output shocks (World Bank 1986). Others have been less supportive.
Sen (1981) and Ravallion (1987) pointed to the possibility that real income
declines in the famine-affected areas can generate food export while people
starved.! Regulated trade through taxes or even export bans may then be a
defensible policy response in helping vulnerable groups relative to feasible
alternatives (Ravallion 1997).

This debate resurfaced during the latest food price crises. Between 2007
and 2011 an estimated thirty-three countries resorted to restrictions on
exports of grains and other food commodities (Sharma 2011). The inter-
national policy community mobilized itself against these practices. Then
World Bank president Robert Zoellick, at the 2008 “High-Level Conference
on World Food Security,” advocated for “an international call to remove
export bans and restrictions. These controls encourage hoarding, drive up
prices, and hurt the poorest people around the world who are struggling to
feed themselves.”? Then US secretary of state Hillary Clinton echoes the
same concerns in a 2011 speech on global food security: “We also saw how
unwise policy also had an impact. Some policies that countries enacted with
the hope of mitigating the crisis, such as export bans on rice, only made
matters worse. . . . And that sounder approach includes . . . abstaining from
export bans no matter how attractive they may appear to be, using export
quotas and taxes sparingly if at all.”?

This chapter revisits these claims and argues that trade policies are not
necessarily the fundamental source of the macroeconomic amplification
decried above. Rather, we show that an optimal domestic default social pro-
tection scheme would also take the shape of a “beggar-thy-neighbor” policy
when beneficiaries of social transfers have a higher propensity to spend
on food. Trade insulation policies are then mere second-best instruments
available to policymakers that ought to be evaluated against policy alterna-
tives. We therefore encourage a reassessment of food price policy responses
that would not single out trade-based instruments but rather consider these
together with the wide range of “second-best” options available to policy-
makers and evaluate the distortions specific to each of them (as suggested
earlier by Meade [1955]).

To develop our argument, we analyze a two-country, two-sector endow-
ment economy in which food price volatility is generated by endowment
shocks. The endowment profile is such that some agents are net food sellers
while others are net food buyers. Thus, there is some scope for insurance
between the two types of agents: when food prices are high, net food sellers

1. Though in Ravallion (1987), the analysis of the time-series data for famines in British
India indicated that the aggregate income effects were not strong enough to undermine the
consumption-stabilizing effects of unrestricted trade in that specific period.

2. http://go.worldbank.org/BUEP7C3NCO.

3. http://www.state.gov/secretary/rm/2011/05/162795.htm.
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have a positive income shock, while it is negative for net food buyers, and
vice and versa. In an optimal social protection policy, the former would
therefore transfer resources to the latter in times of food crisis, while the
opposite would hold otherwise. Such domestic policy does not necessarily
have any international implication unless agents also have heterogeneous
preferences over items in their consumption baskets. In particular, when
social protection payments during a crisis are being made to agents with a
higher propensity to consume food, this will result in an increase in aggregate
domestic consumption of food, with the associated implications for world
food supply and, therefore, prices. Domestic social protection policies when
agents have heterogeneous preferences therefore result in an amplification
of supply shocks. Indeed, the insurance motive constitutes a countercycli-
cal demand shock that exacerbates the effect of the output shock, thereby
increasing overall food price volatility. When several countries engage in
similar practices, policies are strategic complements, increasing the demand
for insurance and resulting in even larger price increases.

It is in this context that we analyze trade insulation policies. In a world
with limited commitment, the aforementioned social protection contract
may not be feasible if one party can renege on her commitment and either
sell to (resp. buy from) the international consumer (resp. producer). Trade
insulation is then a government intervention to enforce an implicit social
protection contract in times of high food prices. Agricultural subsidies, on
the other hand, could then be viewed as compensations when food prices are
low. While we have argued that trade-based instruments are not necessarily
at the root of the amplification phenomenon described above, they admit-
tedly distort consumption patterns across countries and result in additional
upward pressure on food prices. Such distortion nevertheless decreases with
the extent of preference heterogeneity among agents and eventually vanishes
in the degenerate case.

This chapter builds on the literature that analyzes the interactions of
international trade and domestic risk sharing. In a pioneering contribution,
Newbery and Stiglitz (1984) showed that trade opening can reduce the de
facto domestic risk sharing by making goods prices (and hence real incomes)
less sensitive to supply shocks. Our chapter is closest to Eaton and Gross-
man (1985), who argue that when domestic insurance markets are incom-
plete, trade restrictions may improve welfare.* Unlike these contributions,
we analyze the global implications of trade restrictions on the volatility of
food prices. Our main argument is not so much that some trade restrictions
are preferable to none. Rather, our point is that the optimal domestic policy
would result in similar international outcomes as would export restrictions.

4. Dixit (1987, 1989) challenges the view that trade may reduce welfare, or that trade restric-
tions may increase welfare when domestic asset markets are incomplete, by modeling explicitly
the sources of domestic market incompleteness through moral hazard and adverse selection.
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Our chapter therefore relates to the literature on (ex post) food price stabi-
lization policies (von Braun et al. 2008; Wright 2009; Gouel and Jean 2012)
and departs from Martin and Anderson (2012) and Anderson (2012) in that
we view trade restrictions as second-best implementation tools of a domes-
tic social protection scheme. We therefore argue that international efforts
to restrict trade-based instruments would make vulnerable populations
at risk without necessarily mitigating food price volatility. More broadly,
our chapter relates to the literature on the interplay between domestic and
international risk sharing in the presence of domestic asset market frictions
(Levchenko 2005; Leblebicioglu 2009; Broner and Ventura 2011). A repeated
finding in this literature is that an increase in international risk sharing can
lead domestic risk sharing to break down. In our model, it is greater domes-
tic risk sharing that leads to increased volatility internationally.

The rest of the chapter is organized as follows. Section 9.2 lays out the
foundation of the model and section 9.3 studies the optimal social protection
policy. In section 9.4, we analyze trade insulation policies as government
interventions to enforce an implicit social protection contract. Section 9.5
concludes. All the proofs are gathered in the appendix.

9.2 Setting the Stage

Let us consider a two-country, two-sector endowment economy. The two
countries are labeled D and Ffor Domestic and Foreign, respectively. Agents
have endowments of food and gold. There are two types of domestic agents:
a representative net food sellers with an endowment (®,,0) of food and gold,
respectively, and a representative net food buyers » with endowment vector
(0,T},). On the other hand, the foreign country F'is populated with one rep-
resentative agent i with stochastic endowment (®,, I}) = (®,,T}), such that
€ = €' with probability m and & = ¢ with probability 1 — m, where
we" + (1 — w)e! = 1. For the purpose of the illustration, one can assume
that 1 is large and €” is not much greater than 1, while €' is small and implies
a large negative aggregate shock on food availability, hence triggering a food
price crisis.

Timing and uncertainty. The economy consists of one single time period.
At the beginning of the period, consumers and producers have the ability
to sign contracts. Uncertainty about Foreign endowments is realized, and
at the end of the period, payments—if any—are made, consumption takes
place and agents die.

Preferences. For a given consumption bundle ( f;,g,) of food and gold,
respectively, agent k € {s,b,i} derives utility

Vil &) = apdn fi + (1 — a)Ing,
1-ay.

that is, agent k has log-linear preferences over composite good f**g,”“*;
preferences for food relative to gold are therefore allowed to vary from one
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individual to the other. Composite good f*g'-* will henceforth be the
numeraire. In the rest of the chapter, we will assume that o, > o, to capture
the idea that net food buyers are also putting a higher weight on food in their
consumption basket. Thus, the two building assumptions of this chapter
correspond to the case where (a) the poor spend a larger fraction of their
income on food, and (b) they are net food buyers on average. The former
assumption is Engel’s law and has ample empirical support (see e.g.,
Houthakker 1957) while there is mounting evidence supporting the latter;
Ivanic, Martin, and Zaman (2011) for example, find that the 2010 to 2011
surge in food prices has induced an increase in extreme poverty across the
world. Thus, the difference «, — «, that measures preference heterogeneity
between net food buyers and net food sellers could be interpreted as the
extent of inequality in the country; Engel’s law implies that a larger wealth
gap between the rich and the poor will translate into a larger gap in the share
of food in their respective consumption baskets. We will henceforth refer to
food consumers (resp. food producers) and the poor (resp. the rich) inter-
changeably.

Individual consumption, market clearing, and prices. As a benchmark case,
agents are not allowed to contract at the beginning of the period; procure-
ment of gold and food takes place on the international spot market at the
end of the period. Prices for food and gold are denoted (p°, §°) when € = €°
with o € {/,h}. Agent k dedicates a fraction «, of her income to food con-
sumption and the remaining to gold consumption. Since food consumption
and food production equalize in equilibrium, the relative price of food to
gold is therefore

g7 _ (1= a)® + (- a)ber

1
M p° o, + oI

Trade and welfare. Net food producing households therefore have wel-
fare

7o = (1-a)in? + nd,
qO’

while consumers’ is equal to

Ve = a,inL + InT,

b b — b

pG'

Turning to the foreign representative agent, his utility is simply V;° =
In(p°®d,e” + g°T).

Subtracting total domestic consumption from total domestic food endow-
ment (i.e., ®,) gives a net export level equal to:

(2) X° = OLbl—‘bOLil—‘i (1 - asg _ 1- aigsa).

o, + oI\« T, o, [

i
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9.3 Social Protection

Focusing on domestic agents, we note that net food sellers and buyers face
income uncertainty, and since a positive shock for one is a negative shock for
the other, there is scope for mutual insurance. We will refer to the domestic
insurance scheme as social protection. Although social protection programs
often have a redistribution component built in so that payments are not
necessarily state dependent, we restrict to the insurance part of these poli-
cies. Food voucher programs that are being implemented in times of crisis
or the equivalent cash transfer programs, workfare programs in that they
are being taken up when market wages drop below the program’s proposed
wage, would therefore fall into the category of schemes being considered in
this analysis.

9.3.1 Arrow-Debreu Securities

We view a social protection program as the implementation of the alloca-
tion of resources that domestic agents would achieve if they were given the
opportunity to purchase Arrow-Debreu securities at the beginning of the
period. The price of an Arrow-Debreu security that pays out one unit of
food in state of the world / (resp. /) is denoted wp’ (resp. (1 — )p’). Similarly,
the price of an Arrow-Debreu security that pays out one unit of gold is
denoted wg, and (1 — )¢’ in states / and /, respectively.

Domestic agents. Domestic agent k = s,b chooses her consumption
bundle ( /i, g7),-s, to maximize her expected welfare

We(fisgis fisg) = mV(fitgh) + (= mV(fisgh)
subject to budget constraint
B (P +q"e) + A= m(Pf] + q'g) < [mp" + (1 - m)p'JD,
for net food sellers, and similarly
@ w(p" S+ q"g) + A= ('S + q'gy) < [wg" + (1 - mq'TT,

for net food buyers.

Finally, at the heart of this chapter is the inability of aggregate risk to be
smoothed, so that we require an additional trade balance condition, that is,
foro = Lh

Q) ST+ S+ q°(gy + g7) < p'®, + q°T,.

Foreign agents. Foreign agents do not have access to the insurance market,
and therefore maximize their expected welfare

W( i ’gz’ l’g[) = WV(f;h, ) + (1 - Tr)V;(ﬁl’gzl)

subject to budget constraint
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(6) LT+ q°gl < pod; + ¢
foro = hl.

9.3.2  Optimal Social Protection Policy

Equilibrium definition. An equilibrium is a price vector {( p% ¢°)},,, such
that consumption choices are the solutions to the maximization of agents’
utilities subject to their respective budget constraints (3), (4), and (6). Fur-
thermore, trade balance condition (5) holds and food and gold markets
clear.

We now turn to the characterization of the equilibrium of the economy.
For expositional simplicity, we can rewrite food sellers’ budget constraint as
a within-state-of-the-world budget constraint

(7 P+ q°gl < po(P; + b))

with a between-state-of-the-world budget constraint that ¢b7 must satisfy,
that is,

®) mp'dy + (1 — mp'dl < 0.

Similarly for net food buyers, their budget constraint can be rewritten as
©) Pfy+ a8 < gL, +vp)

where y§ verifies

(10) mg'y, + (1= mg'y, < 0.

Transfers 7 and vj could be interpreted as insurance payments made to or
from agents in state of the world o. For simplicity and without loss of gen-
erality, we henceforth assume that food sellers have insurance payments
made in food, while food buyers have insurance payments made in gold.
When conditions (8) and (10) are binding, insurance policies are actuarially
fair.

The budget constraints then pin down to

11 prdy + g%y <0

foro = hl.

Consumer optimization and the demand for insurance. {(p°,G°)} ,cyy.s, refers
to the equilibrium price vector. Consumer k spends a share «, of her state-
contingent, posttransfer income on food, and the remaining 1 — «, on gold,
so that her budget constraint is binding. Furthermore, since insurance con-
tracts are actuarially fair in equilibrium, for every equilibrium insurance
policy schedule ($?,45), we denoted = —d! the premium paid by food sellers
in times of a food crisis, and 4 = —4/, the premium paid by food buyers in
normal times so thatd" = [(1 — m)/w](p'/p")b,andq}, = [w/(1 — )](§"§").
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Domestic agents’ indirect utilities are therefore given by WS((T)) and W,(¥),

respectively, with

. A Al _ Al

W) = (- as)[q'rln Pyq- 'rr)ln{?li| + wln(@s + 1“{’h¢j
q" q w™p

+(1 = mIn(®, - ¢),

for net food sellers, and for net food buyers, we have
n ﬁ/l ﬁ]
W,(y) = —ab[wlnTl + (1 - W)IHA—Ii| + win(, —v)
q" q

Ah

+( - Tr)ln(f}, ) ({*y).
-7 ¢

Domestic agents choose their insurance policies to equalize their marginal
utilities of consumption across states of the world, defining “demand for
insurance” curves:

(12) b= w(l - {’j)qns
)

<>
I
—~
—
|
3
—~
VR
[
|
> ‘Q)
=
N——
!

As expected, the demand for insurance increases with the price difference
between the two states of the world.

Market clearing, trade balance, and equilibrium insurance and price levels.
Food market clearing implies that world food consumption and world food
endowment equalize, that is,

by + L@l + all + ) = (- a)d + (1 - a)der,

Ao 1

and given the trade balance condition, (§°/p°)3 = —b°, relative prices are
thus

A0 qO 1 ~
(13) I = (e, - )b

2 P’ oyl + ol

When o = /, the world economy experiences an aggregate food shortage
pushing food prices up. By shifting wealth from individuals who value food
less to individuals who value food more, domestic insurance policies induce
aggregate demand for food to increase, inducing an additional upward pres-
sure on food prices as captured in equation (13). The general equilibrium
effect is all the stronger than preference heterogeneity is more pronounced.
For the rest of the chapter, we assume that o, > «, so that net food buyers
are also those who put a higher weight on food in their consumption basket.
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Alternatively, interpreting (o, — o) as the extent of wealth inequality
implies that the general equilibrium effect is stronger when wealth inequality
is greater; a wealth transfer from the rich lowers their food consumption by
less than it increases the poor’s, and even more so than wealth differences
are starker. To fully characterize the equilibrium of the economy, we need
to solve for prices and insurance policies. To do so, we have the demand
functions defined in equation (12), the market-clearing and trade balance
conditions. The following proposition characterizes the equilibrium of the
economy.

PROPOSITION 1: OPTIMAL SOCIAL PROTECTION. The unique equilibrium
of the economy is characterized by the following social protection policy:
In times of food crises (i.e., € = €'), net food producers transfer an amount

n Fhl 75 —_ (7!] B!
(14) & = -7 [(g"/P") — (@1 PP, ’
[(@"p") + (D/T})] = (o, = )P/ T, + oy17)]
of food to net food consumers, and in normal times (i.e., € = €"), therefore
receive

b= (1-m [(g"1p") = (q'1pP)]P,
' [(@'1p") + (DJT)] = (o, = a)[ P/, T, + o })]
in return, where relative prices (q°/ %), ey, are defined in equation (1). Equi-
librium prices adjust according to (13). |

The optimal social protection scheme is the intersection of a “demand for
insurance” curve and a “food supply curve.” The higher the price difference
between the two states of the world, the larger the insurance motive. On
the other hand, as agents insure themselves against food price shocks, the
supply shock is exacerbated since Domestic demand is higher subsequently
to a wealth redistribution from food producers (the rich) who value food
relatively less to food consumers (the poor) who value food relatively more.
Such additional effect further increases the optimal level of social protection
as indicated in equation (14).

9.3.3 The n Country Case

We extend the analysis to the case of # identical exporting countries to a
large foreign market, the size of which is also assumed to grow linearly with
n. Among these n countries, we denote by m < n, the number of countries
that actually implement a social protection policy as described above, and
we denote ® = m/n the fraction of countries that implement a social protec-
tion scheme. Since agents are price takers, the demand for insurance remains
identical and determined by equation (12). Relative prices are, however,
changed and for expositional simplicity, we focus on prices in times of food
crisis, that is, ¢ = /, and denote by ¢, the optimal insurance policy when 6n
countries decide to implement a social protection scheme. Recall that &, is



354 Quy-Toan Do, Andrei A. Levchenko, and Martin Ravallion

the transfer made from net food producers in a given country to net food
consumers of that same country and that transfers in other states of the
world are defined by conditions (7) to (11) being binding. Prices are now
equal to
Al 1 0 n

15 A I N
(15) 7= 0wl +al (o = )y
How will agents in each country choose their social protection levels? As
pointed out in Proposition 1, optimal insurance schemes depend on price
levels that in turn depend on equilibrium levels of contingent transfers.

PROPOSITION 2: OPTIMAL SOCIAL PROTECTION WITH M ULTIPLE COUN-
TRIES. The optimal social protection policy b, is given by:

b wi(@" ") - (g1 )  m
[(g"/ p")(A/ D) + (I/T;)] = [6(ery — )W,y + ol
As the number of countries implementing social protection policies
increases, the upward pressure applied on prices further increases the scope
for insuring food consumers more. This pecuniary externality exacerbates
the effect of social protection on food prices that increase more than linearly
as the number of participating countries increases. To look at the welfare
implications for domestic consumers of a given country as 6 grows closer to
1, we assume that shocks are small enough so that second order effects are
negligible. Formally, we notice that &, converges to zero as the magnitude
of the output shock goes to zero (i.¢., €’ gets arbitrarily close to 1), uniformly
with respect to 0. Net food consumers’ welfare levels

r
4]

a,l,
o, I, + oyl

&

. Al
V,(6) = abln% + 1n(rb +

=2

can be written as

(16) V,(0) = [ablnzll + lnI‘,,} + P’&%[l _

q' L, (@ - OLX)}

+o(l - ¢€),

where o(l — €') is a continuous function of 1— ¢/, such that
lim, o1 —€)/(1-¢€)=0.As6 grows, net food consumers receive an
increasing social protection payment &,, the welfare benefit of which is
mitigated (or offset) by higher prices. The first term in equation (16) is the
baseline welfare level, while the second term captures the income net of
substitution effect. The following proposition establishes the conditions
under which one effect dominates the other:

PROPOSITION 3: SOCIAL PROTECTION AND WELFARE. As the number of
countries © implementing optimal social protection schemes increases, welfare
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of net food consumers in state of the world o = | increases if and only if
Domestic is a net food exporter, that is,

l-a,® _1-o; D ,
= > —Legl
I

1

o, I Q;
For food exporting (resp. importing) countries, as 6 goes up, so does the
price of food, inducing a positive (resp. negative) wealth effect. Thus, aggre-
gate income increases in exporting countries, while it decreases in importing
countries; for the poor in food exporting countries, the welfare gain from
increased social protection transfers ends up exceeding the loss due to higher
food prices. The opposite holds for the poor in food importing countries.

9.3.4 Discussion

Aggregate price volatility creates demand for insurance for domestic
consumers. In the optimal social protection contract, wealth is transferred
from net food producers to net food consumers in times of high food prices.
However, such transfer might not be neutral in terms of aggregate consump-
tion when agents have heterogeneous preferences over consumption goods.
In particular, when resources are transferred to individuals with a higher
propensity to spend on food, it results in an increase in aggregate food con-
sumption, with the associated price implications.

The model therefore produces a countercyclical demand shock stemming
from agents’ insurance motive: the consequences of an aggregate supply
shock are exacerbated by a concomitant demand shock due to the imple-
mentation of social protection policies that end up increasing the share of
foodinnational consumption. Thus, under some parameter configurations—
namely o, > o,—an optimal domestic social protection policy would qual-
ify as a beggar-thy-neighbor policy in that it further reduces the quantity of
food available on international markets. As expected, the amplification of
price shocks is further enhanced as more countries engage in similar social
protection policies. Finally, such countercyclical demand shock further
results in an overall increased food price volatility, since in normal times
(o = h), the aggregate demand for food also drops, driving food prices fur-
ther down.

9.4 Trade Insulation

The previous section characterized the optimal insurance contract that
domestic agents are willing to sign in a world with perfect commitment and
no transaction costs. If insurance contracts cannot be enforced, then one
party has an incentive to renege depending on the realization of the output
shock. The insurance market therefore collapses. Trade insulation can then
be considered as a government-provided alternative enforcement of a social
protection in states of the world where countries face a food crisis, that is,
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& = €. Admittedly, such an instrument will come with distortions that are
the focus of the analysis in this section. When on the other hand & = ¢/,
governments can resort to various forms of agricultural subsidies (input
subsidies, credit) as the medium through which agricultural households, that
is, net food sellers, receive compensations within the context of a broader
social protection contract.

Note, however, that we are not arguing that trade insulation is a second-
best policy since we are not considering the whole range of possible inter-
ventions. Rather, we study trade insulation in isolation, and compare it with
the first-best benchmark, which is the optimal social protection scheme
described in section 9.3.

9.4.1 Export Restrictions and Equilibrium Prices

We restrict ourselves to the case of food exporting countries and define
X, the quota on exports from Domestic to Foreign. Alternatively, the analysis
applies to importing countries, too, and the results are unchanged whether
quantity or price restrictions are being put into place. There are now two
sets of prices; international prices (prices paid by foreign consumers) ( p’, §),
while domestic prices are denoted (', ¢').

Looking at the foreign country, the trade balance and food market clear-
ing conditions pin down the international price ratio, that is, §'/p’ =
[(1 — a;)P;e" + X/oI}, that we can rewrite

il 1 1

9 _ 4 v/

(17) 77 al X' - X).
The quantitative food export restriction affects the relative price of food in
two ways: it both decreases the international supply of food, and at the same
time, since trade should balance in equilibrium, it increases the international
supply of gold, making food even more expensive relative to gold.

On the other hand, for a given export quota X, domestic food sellers have
income p'(d, — X) + p’X. The domestic food market clearing condition
can therefore be expressed as

V4 q'
a(P - X)+ o, X + o, 1, = & - X,
p p
and since the prices of gold equalize across markets, the above condition
pins down to

¢ _ (- )@, - X)
P o (PGHX + oL

(18)

with the price ratio p'/§’ defined in equation (17).
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9.4.2 Trade Insulation as Social Protection

To evaluate the ability of trade policy to act as a substitute for social
insurance, let us consider the optimal social insurance policy ¢, and choose
a level of export quota X that keeps domestic food buyers at identical wel-
fare level.

Trade insulation as social protection. Recall that under a social insurance
contract, net food buyers have welfare

A Al 7
v = —abln§ + ln(Fb + 2’14))

in times of high food prices. Considering small aggregate food shocks, that
is|1 — €' < 1, we can rewrite food buyers’ welfare as

~ 71 ~
(19) V) = —aIn? + InT, + a,id + o(l - &),
q

where

W= Ijj[ L (o — 0‘3)1}

q' Loyl oI, + ol

Aswe saw previously, any income transfer to a net food buyer translates into
a commensurate welfare increase (p'/g')(1/a,I},), but given general equilib-
rium implications, welfare is, however, reduced by higher food prices since
o > Q.

On the other hand, for a given export quota X, net food buyers have
welfare level

o .l
V/(X) = —abh% +InT,,

where prices are given by equations (17) and (18). Similarly to the case above,
if we assume small output shocks, the scope for trade policy vanishes, so
that we can write o[l — (X/X")] = o(1 — €'). We can thus linearize domestic
prices and write

-/ =1
£ - %{1 + (X - X)] + ol - &),

with ) = —(p'/q")(d/0X)[(¢'/p") ;_ 1. The derivation of 7 yields

o (=) + afl - (plg)(X T, T7)]
(I = a)(®, - X')

This implies, for net buyers’ welfare,

1
(20) ViX) = ~o,In2- + InT, + an(X' - X) + o(l - &).
q
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Equalizing equation (19) with equation (20) and henceforth omitting refer-
ence to smaller order terms, quota X" verifies

1) x'=x' -1
M

In terms of the welfare of food buyers, X' is the quota equivalent to the
payment & they would receive from food sellers in times of food scarcity
under the optimal social protection policy.

Beggar-thy-neighbor. We now look at what distortions are being induced
by such trade insulation as opposed to an insurance contract. International
prices are thus given by

o]

=l 1 R
L e R
pp ol P2 N |
while in the social insurance case,
9 _q' 1 ;
==t - (-«
PP ol + airi( ’ e

so that
il _ (Ll — 1 ﬁ %y T ay (i)
oy ol ol + ol ]

which, after plugging in the values of 1) and 7 and rearranging, pins down to

ql

P o'l - ap'X!

1= (@ - o) 2Ty ¢
ap'X" + a,q'T, Jo I

o,7'T, + a,p'X!

q"l
?_

This leads us to the following proposition:

PROPOSITION 4: Welfare loss from trade insulation. Comparing with an
economy where Domestic implements an optimal social protection policy, the
enforcement of export quota X' as defined by equation (21) comes at a wel-
fare loss

aiqlri -(1- O(i)plq)iel abqlrb + asplyl
p'de +q'T; o,q'T, — ap'X'

X1 = (o, — ) iqulrb ¢
o, p' X"+ o, q'T, |, I

N
i ql

to international consumers.
Furthermore, AV goes to zero as preference heterogeneity (o, — o)
becomes arbitrarily close to 1. |
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Trade insulation as a substitute for the optimal social protection scheme
comes with a price distortion since Domestic and Foreign prices now diverge.
This induces Domestic agents to overconsume food while Foreign agents
underconsume. However, as preference heterogeneity increases, the relative
loss to international consumers decreases and eventually vanishes in the
extreme case where food buyers (the poor) only value food, and food sellers
(the rich) only value gold; in such degenerate cases, the inefficiency disap-
pears since there is no longer scope for the substitution effect to operate.

This last result carries an implication for the long-standing debate on
trade and famines discussed in the introduction. People at the brink of star-
vation will spend everything they have on food. While saving lives will surely
become the overriding policy goal, it is notable that in this extreme case the
inefficiencies of trade intervention vanish. The intuition is as follows: the
richer the rich are, the weaker the price effect stemming from trade insula-
tion will be. Thus, their food consumption will be less distorted by the price
subsidy, and so will aggregate domestic consumption. In other words, the
greater the wealth inequality, the more attractive trade insulation is as a
self-targeted social protection program.

9.5 Concluding Remarks

Critics of trade intervention for the purpose of protection from external
price shocks have correctly pointed out that such a policy can exacerbate
the problem of price volatility. However, in the absence of better options for
aggregate intertemporal smoothing, the optimal nontrade social protection
policy would entail transfers between net food producers and net consumers
to coinsure, and this too would exacerbate the volatility. Given the symmetry
between these policies, one cannot argue that the external trade interven-
tion is necessarily an inferior form of social protection. We indeed argued
above that trade insulation policies are not necessary to exacerbate food
price shocks. Instead, trade policies are viewed as a mere instrument used
to implement an underlying optimal social protection scheme. Such use of
trade policy comes with some price distortions that need to be evaluated
against distortions generated by alternative schemes. However, a priori there
are no theoretical grounds for trade-based instruments to be systematically
dominated by free trade alternatives from either domestic or international
perspectives. Moreover, throughout the chapter, we have maintained the
constraint that countries were not allowed to run a trade deficit, hence ruling
out intertemporal smoothing. Relaxing such constraint would allow agents
to diversify across states of the world instead. Efficiency gains could there-
fore be realized if countries were instead able to conduct countercyclical
fiscal policies.
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Appendix
Proofs
Proof of Proposition 1

Trade balance and the condition that insurance premia must be actuari-
ally fair implies that in equilibrium

T—mg !~
Plugging in the equilibrium values of ¢ and 4 obtained from equation (12)
implies
Ah Ah Al 4
w( - %)cbs = ﬁ%%a - w)(l - ‘{—h]rb
or
q"h:]_l’)h ﬁl_l (I)S
él é/z ﬁh Fh
Furthermore, the following identity holds
9 _ 4y
g ppq
so that

that we can rewrite:

Py ~h ~l -1
A A A A
4 P LAP T,

We can now plug in the expressions for the relative prices as given by
equation (13)

o ((1 — )@ + (1= a)De’ + (e, — o )[(L = WP | P, ]

P o, [, + o L,
-1
g D
X |4
oL

_ ((1 —o )P+ (1-a)Pe" D (o, )~ ﬂ)/ﬂ](ﬁ’/ﬁh)$j

+ 4
o, [, + oyl L, o, [, + oyl

(504)
oL

so that
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Py ey =)l - mymib(d | @)
P’ oI, + ol )2

_ (U= a)® + (- a)De" | (G, D)
o, + ol LAP T,)°

which can be rearranged as

ﬁKﬁ+gﬂ_mfwmm—wmm}

2\ 4 T, ol + ol

_ 1-o)d, + 1 a,)be" N D
ol + ol L,

h

or

P[0 =0)® + (- a)be + P
b’ o, + ol L,

XH¢+®ﬁ_mwwmm—wmwy_
p T, o, I, + oI

Taking the definition of benchmark no-commitment prices, we can write

o @"/p") + (®/T,)

@) + (DIT,) = [, — a)Umdli(e,l;, + oL})
Equation (22) defines a “food price volatility” curve, while equation (12)
defines a demand for insurance curve that we rewrite

(22)

1

>

T =1-——
p i)
Po_(a, g, B (e = a)timb]
P P L, 4 L, a,ly + ol
Substituting:
@) _d b (- a)Wmb
qu)s ph l—‘b ]_71 Fb abD? + ail_:'
7', 0 b (g @) g 0 (- a)Umb
pr L, wd\ph I, P T oI, + oI
A O 3 I A GV L )
promd\ph T, P ol + oyl
~( g — ah gl
ld) ({ L + i (ab o - (i _ (i)
™ " @, T, o, [, + ol P
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so that

5= (@' p") - @"1p")]
(@ pHU®y) + (UT)] = [(ay — el + o, 1})]
which concludes the first part of the proof.
Plugging in the value of ¢ to equation (12) yields:

~h _ 1_ i
P wd,

S

1- (q"/p") - (@'l p)

[(qh/ph) + ((I)\/Fb)] - (ab - OL,S')(I)A'/(OLIJFI) + OLiFi)
P _ 1@'1p) + (D)) = (o, — )P /(e 1 + 1)
ﬁ/ [(qh/ph) + (q)s/rb)] - (ab - a‘v)QX'/(alJE) + aiE)

We can now substitute in the expression for ¢

Al

=1l
w™ p
_ =7 [@"/p") + (®/T,)] - [(e, — )P /(e T}, + o, 1})]
w  [(@'1p") + (DJT)] - [(or, — o) P/, T}, + 1]

w((7" p") - (q'1 p")]
[(@" P/ D) + (UT)] = (o, — a)(o,I; + o I7)

bl = (1 -m@g"p") - @' pHP,
U@ P+ (RIT)] - [(e — )DL, + o T

X

which concludes the proof of Proposition 1. |

Proof of Proposition 2

The expression for the ratio of food prices is unchanged and equal to

Py ~h ~l -1
P A P A R
P LA T

Since only aggregate endowment is affected, we can now plug in the expres-
sions for the relative prices as given by equation (15)

P (A= a)® + (1 - a)De" + 0(et, — o )[(1 - m)/al( 1P, + O
4 o, I, + o1} L,
N -1
[T,
P

or, following the same steps as earlier in the proof of Proposition 1,
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03 P - @'l p") + (@JT,)

P @1ph) + (DL = [B(a, — o)W/ m bl T, + o T)
Similarly, equation (23) defines a food price volatility curve, while equation
(12) defines a demand for insurance curve that we rewrite

P b
W wd,

A _ -1r_ A
P_(a, o) [, O e - a)Umd,
g oL L ol + oyl
to finally obtain
by = m(q"/ p") — (@' p")]
[(@"p"A/ D) + (/Ty)] = [0(ety — )/ (e, ]} + o,1})]
which concludes the proof. n

Proof of Proposition 3

Taking the derivative of V/(8) with respect to 6 gives

ELAC R 9 LA R VP N1 VR
do g T, |y o[, + oL o[ + o *

X

d) { (o = a)/(o T, + o,T})
[(@" P D) + (UT,)] = [8(et, — )y T}, + o, 17)]

L
q'
[ ol (a—aﬂ—%”(%—a%

o, I + o1 o, I + o1

_ (P'17) o/ Tl = (T, + o))
[(g"/ p")A/ D)) + (I/T,)] = [6(cty — (et T}, + o, 17)]

qll 1 l
<fi-on|[Sa 7))

Since
q" _ (- a)d +(1—cx)<I>£”
p' o, + o1}
we have the following equivalence:
q" 1 - a)d,
24 L < ( iy s
29 P oI,
if and only if
(25) L ANt

Qy rl) Q; L

i i
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g 1 1
LI|L =+ <1
& Kp o, T, H

if and only if equation (25) holds. Since equation (25) is a necessary and
sufficient condition for Domestic to be a food exporter, this concludes the
proof. |

Thus,

Proof of Proposition 4

Welfare of the international consumer is driven by her total income,
that is,

L\ )
PDe + T, =(‘.’J <I>,-s’+(?,] )
)4 V4

7 ~(1-a) 7Y
=(,7,) (DSZ(H(l_a)Fnd)j (p)

1 PloA;
= p'Oe + 4T, +p1q>e’(1—a)1’ ol :‘]4) gl q,Tﬂ¢

= (P +4'T) + 10 - )p e —og )L LG
mn

Since the international consumer is net importer of food, the second term
is negative.
Under a social protection policy, the foreign consumer has total income
PO + 4T, = (p'Pe' + q'T) + [(1 - a)p'Pe’ — a,g'T)]

1
7 o, + ol

L

(@ = @)

X

so that the income diﬁ"erence between the two regimes is

(p'De" + ¢'T}) — (p'Dg’ + ¢'T}) ;

=E T - = a)p'de! 1 T T B
q[alq i — (= a)p'®, ]oc,-F,-h ol + ol ¢

that translates into welfare difference

AV = Eaiqlri - (- a)p'de| 1 N o — oy d‘)
l q plq)igl +7'T; o[} M a, I}, + oI} .



Trade Insulation as Social Protection 365

Plugging in the values of 1) and % gives

I DT
ol oyl + ol

— 0qull—‘b + OLSPIXI 1 _ _ abq]E7 1
T a7l ' (o, — ) ! Y1 7! :
aq'l; —ap'X a,p' X"+ oq'T, oy,

Hence the expression of AV in Proposition 4. As o, — «, goes to 1, that is,
o, goes to 1 and «, goes to zero, the expression in brackets goes to zero. W
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Comment Ron Trostle

Introduction

Aseconomists, we know that prices go up and prices go down. The market
impacts of some of these price movements are reasonably well forecast and
can be anticipated with considerable confidence. An example is the impact
of a spike in livestock feed costs on future meat production. However, the
causes of these price movements themselves tend to be almost completely
unpredictable. An example is the severe drought and high temperatures
in the United States and other adverse weather events in Russia, Ukraine,
Kazakhstan, Turkey, southeast Europe, India, and parts of Africa that have
led to the current jump in prices of certain crops.

The Do, Levchenko, and Ravaillion chapter compares two approaches to
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