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Motivation

@ International food price increases are met with wave of export restrictions in
the developing world

o Ukraine shock: 74 measures in 34 countries, 20 full export bans Espitia et al.
(2022)
o Multilateral policy makers strongly oppose them
@ Rationale

o Redistributive Effects
e Simplicity

@ This paper: Consequences on the exporting country
o Efficiency
o Untargeted winners/losers
e Dynamics of Investment
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This Paper

o Effect of export restrictions on Argentine cattle sector 2006-2015

@ Main data source: panel of stocks SENASA

Stylized facts

o Foreign demand concentrated in one downstream variety
e Soybeans compete with cattle for land

o Model

e Dynamic model of forward-looking ranchers
e Land Use Model + Cattle Raising

o Counterfactual
o Efficiency: 40% of welfare redistributed lost
o Untargeted sectors: 75% welfare bill producers of domestic varieties
e Dynamics: loss of efficacy in the LR
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e Include the most land intensive activity: cattle raising
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The Ban on Beef Exports

Beef is a staple in Argentina a2 50 kg/year per capita
e Brazil 35kg, US 25kg, EU 15kg, World 5kg

Mid 2000s inflation accelerated (2005 12.3%), led by beef (27.3%)

@ Measures

e 2006-2015: series of quantitative restrictions
o 2009 drought: relaxation

Exports fall 75% 2005-2015

Biology of Cattle
o Steer Calf = Young Steer (Young) = Steer (Old)
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Argentine SENASA (= FDA)

o Panel of cattle stocks per category (2005-2015 407/505 counties)
e Time series of slaughter per category (2000-2020)
e Micro transaction-level data (2018-2022 ~s 8M observations)

@ Buenos Aires Central Cattle Market (Liniers)
o Time series of prices per category (2000-2020)

@ Argentine Secretary of Bioeconomy

o Panel of soybean output (2005-2015 505 counties)
o Time series of post-tax soybean prices (2005-2015)

o Comtrade
e Panel of beef imports of the European Union (1988-2023, 91 countries)
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Stylized Facts

@ Exports: Main client EU (90% chilled beef over 50% overall)

o Buys “old” variety
e Ban imposed = stocks of “old” collapse

@ Agriculture: stocks collapse = soybeans expand

@ Prices:

@ Uncorrelated with market access across space
@ Correlated with market access across time
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*

o Foreign: demands C;; with constant elasticity n
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e Time t, counties i, continuum of plots w

@ Nationally integrated market of perfectly competitive firms

@ Standard static demand

e Home: CES elasticity o between young C,; and old C,,

o Foreign: demands C;; with constant elasticity n
e Policy limits foreign consumption to C};

Supply:
o Vw discrete choice: soybeans vs cattle Costinot et al. (2016)
o Dynamics: Cattle ranchers as capital appreciators Rosen et al. (1994)
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Parametrization

Parameter Concept Value Source
0 Supply Elasticity 2.116 Dominguez-lino (2021)
o Demand Elasticity Home  7.851
n Demand Elasticity Foreign 2.825
r Real Interest Rate 0.01
3%y, Axe, Ayt Demand Shock -
Zaitr Lyt Productivity Shock -

@ Validation: FAO productivity, agricultural stylized facts
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Counterfactuals

Two exercises

@ All variables equal, remove the ban (ex post effect of policy)

@ All time-varying variables constant, remove the ban (ex ante)

O Quantities: -75% exports = -20% stocks
@ Prices: -40% SR, -30% LR
@ Welfare: exporters hit initally, later corrected

Welfare definition:
@ Sectors: Value Added

@ Consumers: Compensating Variation
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Conclusion

@ Food-exporting countries react to price increases with export bans

@ Argentinian beef export restrictions

o Generated large efficiency losses
e Significantly hurt producers of domestic varieties
o Lost efficacy in the long run

@ Results

o Underscore the need for clean redistributive tools (taxes, transfers)
o May explain why the policy is usually short-lived
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Thank You

Thank you!

Mercil

comments: jusebfer@umich.edu
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Policy Measures

@ April 2006 180 ban on all beef exports

o Few exceptions: very high value shipments to the EU (Hilton quota)
@ June 2006-2008 back and forth measures
© 2008-2015 Red Export Operation Registry “ROE Rojo”
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The Biology of Cattle

Heifer Calf [ Heifer ]—>[ Cow ]
Steer Calf [Young Bull ]—{ Bull ]

castrated

—){Young Steer]—{ Steer ]

Males
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The Biology of Cattle

Heifer Calf [ Heifer ]—>[ Cow ]
Steer Calf [Young Bull ]—{ Bull ]

castrated

—){Young Steer]—{ Steer ]

Males

From now on:

@ Young Steer = "Young"
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The Biology of Cattle

Heifer Calf [ Heifer ]—>[ Cow ]
Steer Calf [Young Bull ]—{ Bull ]

castrated

—){Young Steer]—{ Steer ]

Males

From now on:
@ Young Steer = "Young"
@ Steer = “Old"”
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Fact #1 EU Buys Old Variety ...

EU export licensing overwhelmingly in old variety (92%)
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Fact #1 ... Stocks Collapse ...

Starting 2006, a strong fall in stocks of old
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Fact #2 ... Soybeans Expand
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Fact #2 ... Soybeans Expand

DV: Old Stock
Soybean Area  0.0065***  -0.214***  _Q,171%**
(0.004) (0.008) (0.007)

Obs 2861 2861 2861
R squared 0.082 0.834 0.859
County FE NO YES YES

Time FE NO NO YES
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Fact #2 ... Soybeans Expand

DV: Old Stock
Soybean Area  0.0065***  -0.214***  _Q,171%**
(0.004) (0.008) (0.007)

Obs 2861 2861 2861
R squared 0.082 0.834 0.859
County FE NO YES YES
Time FE NO NO YES

@ In counties where soybeans expanded, old stock fell

@ Substitutability
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#3 Prices Uncorrelated with Market Access across Space

DV: (log)Price per Live Kg Old

distance port 0.003
(0.014)
export share -0.139
(0.108)
export share EU 0.058
(0.042)
population density -0.011
(0.005)
Obs 2,592,243 367,950 2,638,713 2,588,903
R squared 0.897 0.361 0.882 0.887
cluster county county county county
breed FE YES YES YES YES
category FE YES YES YES YES
time FE YES YES YES YES
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Fact #3 ... Correlated Across Time
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Model: Supply

@ Supply of young in county i/ is given by an endowment K
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Model: Supply

@ Supply of young in county i/ is given by an endowment K

@ Supply of soybeans and old is determined by a firm
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Model: Supply

@ Supply of young in county i/ is given by an endowment K

@ Supply of soybeans and old is determined by a firm

e Within each county i continuum of plots indexed by w with productivity of
option j at moment t (jir(w)
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Model: Supply

@ Supply of young in county i/ is given by an endowment K

@ Supply of soybeans and old is determined by a firm

e Within each county i continuum of plots indexed by w with productivity of
option j at moment t (jir(w)

e Option 1: soybeans. Grow soybeans today and get today’s price (static)
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Model: Supply

@ Supply of young in county i/ is given by an endowment K

@ Supply of soybeans and old is determined by a firm

e Within each county i continuum of plots indexed by w with productivity of
option j at moment t (jir(w)

e Option 1: soybeans. Grow soybeans today and get today’s price (static)
e Option 2: cattle. Buy young today and sell old tomorrow (dynamic)
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Model: Firm FOC

@ Ranchers as capital appreciators

o (expected) revenue is the product of (expected) price appreciation and cattle
per plot (productivity)

( Py py) Gilw) > PaGi(w) (1)

1+r
—_—— —— ———
expected appreciation cattle per plot= agricultural revenue

cattle productivity
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Model: Firm FOC

@ Ranchers as capital appreciators

o (expected) revenue is the product of (expected) price appreciation and cattle
per plot (productivity)

( Pe _p > Gilw) > PaGi(w) (1)

1+r Y
—_—— —— ———
expected appreciation cattle per plot= agricultural revenue

cattle productivity

Microfoundation Rosen (1987): holding cost as opportunity cost of the land.

<P/P>>H 2)

1+r
Py Pa(ai(w)
<1+r‘Py>><X,- )
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Model: County aggregation

o Assume (jj; distributed Fréchet F(Zj, )

o Provides upward-sloping supply curve

@ Zj governs average productivity of county i in use j in moment t

@ 6 governs dispersion of productivity within each county = supply elasticity
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Model: Supply

Expectations
e Productivity (Zt, Zait)
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Model: Supply

Expectations
e Productivity (Zt, Zait)

e Firms must form expectations about future productivity
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Model: Supply

Expectations
e Productivity (Zt, Zait)

e Firms must form expectations about future productivity
e Simplest assumption: perfect foresight
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Model: Supply

Expectations
o Productivity (Zyit, Zait)
e Firms must form expectations about future productivity

e Simplest assumption: perfect foresight
e Problem: inconsistent with the data: price spikes after droughts
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Model: Supply

Expectations
o Productivity (Zyit, Zait)
e Firms must form expectations about future productivity
e Simplest assumption: perfect foresight
e Problem: inconsistent with the data: price spikes after droughts
e Simplifying assumption: expect future productivity to be equal to its average

level forever

August 26th 2025

Juan Sebastidn Fernandez Ibéfiez Dynamic Welfare Effects Export Restrictions



Model: Supply

Expectations
o Productivity (Zyit, Zait)
e Firms must form expectations about future productivity
e Simplest assumption: perfect foresight
e Problem: inconsistent with the data: price spikes after droughts
e Simplifying assumption: expect future productivity to be equal to its average

level forever

@ Rest: random walk

August 26th 2025
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Model: Market Clearing and Equilibrium

@ Market Clearing:
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Model: Market Clearing and Equilibrium

@ Market Clearing:

o Total national capital is the sum of capital in all plots and counties
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@ Market Clearing:

o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
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Model: Market Clearing and Equilibrium

@ Market Clearing:
o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
e Unconsumed young today become old tomorrow
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Model: Market Clearing and Equilibrium

@ Market Clearing:

o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
e Unconsumed young today become old tomorrow

o Equilibrium:
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Model: Market Clearing and Equilibrium

@ Market Clearing:

o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
e Unconsumed young today become old tomorrow

o Equilibrium:

o Given elasticities, initial capital stocks, productivities, and demand shocks;
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Model: Market Clearing and Equilibrium

@ Market Clearing:

o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
e Unconsumed young today become old tomorrow

o Equilibrium:
o Given elasticities, initial capital stocks, productivities, and demand shocks;
e is a set of cattle prices, consumptions, stocks; such that
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Model: Market Clearing and Equilibrium

@ Market Clearing:
o Total national capital is the sum of capital in all plots and counties
o Old must be consumed today
e Unconsumed young today become old tomorrow

o Equilibrium:
o Given elasticities, initial capital stocks, productivities, and demand shocks;
e is a set of cattle prices, consumptions, stocks; such that
e Home and Foreign maximize utility, firms maximize profits, and markets clear.
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Model: Demand
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Model: Demand

@ Home: CES between categories x (old) and y (young) with fixed cattle
expenditure m; (upper Cobb-Douglas nest)

Ut(Cxta Cyt): ((axt)% xt_ +(ayt) C ) o (4)
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Model: Demand

@ Home: CES between categories x (old) and y (young) with fixed cattle
expenditure m; (upper Cobb-Douglas nest)

Ut(Cxta Cyt): ((axt)% xt_ +(3yt) C ) o (4)

o Foreign: quasilinear

Up (G, Ch) = €+ (ak) 1 (Cl) (5)
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Model: Demand

@ Home: CES between categories x (old) and y (young) with fixed cattle
expenditure m; (upper Cobb-Douglas nest)

UG Ge) = ((a)7 G +(a)7 G )™ (4)

o Foreign: quasilinear

UF(CE Co) = €+ (a5) 7 (Ca) 7 (5)
e Policy limits C% to C%

August 26th 2025
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Model: Market Clearing

Market Clearing:
o Total national capital is the sum of capital in all plots and counties
@ Old must be consumed today

@ Unconsumed young today become old tomorrow

Keeri =3 / Ko esa(w)de (6)

Kx,t = CX(PX,M Py,t) + C:(PX,I’) (7)
Kx,t+1(Eth,t+17 Pyt) = Ky,t - Cy(Px,t’ 'Dy,t) (8)
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and
@ exogenous sequences of: {P,}22,, {m:}2,, {12, {5;‘}‘;20, {Kye} 220,

{aye} 20 {axe 520, {3520, {Zuit 200 Cait ~ F(Zxit, 0),
{Zait}?iouCait ~ F(Zaitvg)v
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and

o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye )20, {axe}i20, {35} i200 {Zuit}i2o, Cuit ~ F(Zuit, 0),
{Zait}?iouCait ~ F(Zaif79)v

@ an equilibrium is sequence of prices {(Pyt, Pxt)}:2, consumptions
{(Ge, Ca)}eZo, {Cit}i20, and old capital {Ki}525,
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and

o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye )20, {axe}i20, {35} i200 {Zuit}i2o, Cuit ~ F(Zuit, 0),
{Zait}?iouCait ~ F(Zaif79)v

@ an equilibrium is sequence of prices {(Pyt, Pxt)}:2, consumptions
{(Ge, Ca)}eZo, {Cit}i20, and old capital {Ki}525,

@ such that
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and

o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye )20, {axe}i20, {35} i200 {Zuit}i2o, Cuit ~ F(Zuit, 0),
{Zait}?iouCait ~ F(Zaif79)v

@ an equilibrium is sequence of prices {(Pyt, Pxt)}:2, consumptions
{(Ge, Ca)}eZo, {Cit}i20, and old capital {Ki}525,

@ such that

o the consumption sequence of home for young and old solves the static
utility-maximization problem
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and

o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye )20, {axe}i20, {35} i200 {Zuit}i2o, Cuit ~ F(Zuit, 0),

{Zait}?iouCait ~ F(Zaif79)v

an equilibrium is sequence of prices {(Py¢, Pxt)}22o, consumptions

{(Ge, Ca)}eZo, {Cit}i20, and old capital {Ki}525,

@ such that

o the consumption sequence of home for young and old solves the static
utility-maximization problem

e the consumption sequence for foreign of old solves the consumer’s static
utility-maximization problem
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and

o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye )20, {axe}i20, {35} i200 {Zuit}i2o, Cuit ~ F(Zuit, 0),

{Zait}?iouCait ~ F(Zaif79)v

an equilibrium is sequence of prices {(Py¢, Pxt)}22o, consumptions

{(Ge, Ca)}eZo, {Cit}i20, and old capital {Ki}525,

@ such that

o the consumption sequence of home for young and old solves the static
utility-maximization problem

e the consumption sequence for foreign of old solves the consumer’s static
utility-maximization problem

e for each plot w € [0, 1] the firm solves its dynamic profit maximization problem
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Model: Equilibrium

o Given parameters r, 0, o, 1, Ky, and
o exogenous sequences of: {P,: 1200, {m:}2%0, {C 120, {C 120, (Kt )0,
{aye}Zo {axe} 20 {ake} 20, {Zuit}20, Cait ~ F(Zit, 0),
{Zait}?iouCait ~ F(Zaitve)v
@ an equilibrium is sequence of prices {(Pyt, Pxt)}:2, consumptions
{(Ce, Ga) 1220, { Gt }iZ0, and old capital {Kit}2,
@ such that
o the consumption sequence of home for young and old solves the static
utility-maximization problem
e the consumption sequence for foreign of old solves the consumer’s static
utility-maximization problem

e for each plot w € [0, 1] the firm solves its dynamic profit maximization problem
o markets clear
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Model Validation

@ Productivity
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@ Productivity

@ Correlates with external measures of productivity (FAO)
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@ Productivity

@ Correlates with external measures of productivity (FAO)
@ Falls sharply during the drought (32% agriculture, 63% cattle)
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Model Validation

@ Productivity

@ Correlates with external measures of productivity (FAO)

@ Falls sharply during the drought (32% agriculture, 63% cattle)
© Matches biological stylized facts
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@ Productivity

@ Correlates with external measures of productivity (FAO)

@ Falls sharply during the drought (32% agriculture, 63% cattle)
© Matches biological stylized facts

@ Highly correlated across space
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Model Validation

@ Productivity

@ Correlates with external measures of productivity (FAO)
@ Falls sharply during the drought (32% agriculture, 63% cattle)
© Matches biological stylized facts

@ Highly correlated across space
o High-productivity land goes to agriculture
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Model Validation

@ Productivity

@ Correlates with external measures of productivity (FAO)

@ Falls sharply during the drought (32% agriculture, 63% cattle)
© Matches biological stylized facts

@ Highly correlated across space
o High-productivity land goes to agriculture

@ Price expectations highly correlated with realized prices
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Inversion

© Guess an arbitrary expected productivity
@ Given K, ;11 use the model to compute E;P, ;1 as the saddle path price.
@ For each i/ find Z, such that

EP i =1 _
1 - 'Dy t ZX/t
+r )
Kxjit+1 = 0—1 (9)

g\ o
<[Patzd,-f]9 + (B - Py 2] )

@ If average productivity equals guessed average productivity, stop. Else, guess
that expected productivity is average productivity

key: parameter, model object, variable to invert, data

Juan Sebastidn Fernandez Ibéfiez Dynamic Welfare Effects Export Restrictions August 26th 2025



Inversion: Demand

@ Home: Dividing the CES demands, the price level and expenditure cancel

out. Normalizing ass =1
Cse\7 (P
St 7 St
== — 10
o ( Cst > < 'Est > ( )

@ Foreign: If t does not have export restrictions:
2, = Co(Pst)” (11)

key: parameter, model object, variable to invert, data
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Inversion:

Land that is good for soybeans is also good for cattle

-2.5

-5.0

(Log) Agricultural Productivity

-7.5

2.5 0.0
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Inversion: Supply

12-
8- year
I ~ 2006
B‘ ~- 2007
= - 2008
f, = 2009
% == 2010
5 = 2011
ko - 2012
n 4- o 2013
== 2014
0'

-4 -2 0 2
(log) Inverted Productivity (lagged)
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Productivity Inversion: Space

Good land goes to agriculture

1.00
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& 3
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Productivity Inversion: Time

Productivity falls abruptly during the drought 2009

200

ybnouq

-
@
=)

Type
== Agriculture
= Cattle

-
1)
S

Average Yearly Productivity
Base 2005 = 100

Ban
Begins

2006 2008 2010 2012 2014
Year

Juan Sebastidn Fernandez Ibéfiez Dynamic Welfare Effects Export Restrictions August 26th Z



Expected Prices
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Soybean boom
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Soybean Production (millions of tons)
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
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@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)

o Slaughterhouses (2020)
e 365
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)

o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
e HHI 86
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
e HHI 86

Spatially dispersed: present in 276 counties
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
e HHI 86

Spatially dispersed: present in 276 counties
@ Exporting Slaughterhouses
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
e HHI 86

Spatially dispersed: present in 276 counties
@ Exporting Slaughterhouses
e 70
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Market Structure

Why perfect competition?
@ Ranchers: 130,000 (2018)
o Slaughterhouses (2020)

e 365
o top slaughterhouse only 2.7% market share
e HHI 86

o Spatially dispersed: present in 276 counties
@ Exporting Slaughterhouses

e 70
e HHI 502
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Market Structure

Why perfect competition?
Ranchers: 130,000 (2018)

Slaughterhouses (2020)

e 365

o top slaughterhouse only 2.7% market share
e HHI 86

o Spatially dispersed: present in 276 counties

Exporting Slaughterhouses
e 70
e HHI 502

CNDC (Argentine FTC) 2023: “beef value chains do not show signs of
significant concentration”.

Juan Sebastidn Fernandez Ibéfiez Dynamic Welfare Effects Export Restrictions August 26th 2025



Market Structure

Why perfect competition?
Ranchers: 130,000 (2018)

Slaughterhouses (2020)

e 365

o top slaughterhouse only 2.7% market share
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significant concentration”.
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Model: Supply

o Assuming Fréchet productivity (jiz ~ F(Zjit,¢), the county supply has a
closed form solution:

1+4r Xit

0—1
E.P,
( tFx 41 Py,t) ZO

Kx,i,t+1 = (’b% (12)
it
P.)’ 25
Quins = Pl Lo (13)
¢y
where .
E.P,
m—mém+K;;f—wQA} (14)
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Spatial Distribution of Slaughterhouses

slaughter_house

0
1
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Productivity Model vs Data

500

400

300

200

100

Model Productivity Soybeans (ton/sq km)
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FAO Productivity Soybeans (high tech) (ton/sq km)
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FAO Productivity Map
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Soybean Share Map (2015)
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X PX X
Ce —aInP—t—l—aln2 (15)

In =
Cyt yt ayt

DV: log relative quantities old/young

(log) relative price  4.850%* -7.851* -4.474 -11.147
(2.323)  (3.189)  (12.867)  (76.790)
Instrument OLS log exports RER relative rain
Obs 19 9 10 19
F first stage N/A 41.11 1.53 0.055
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Sigma

Aadland (2004)
e demand old/young as two AR(1) with contemporaneous correlation o
e 0 =077

n ©

Price Steers (pesos 2000 per live kg)
9

0.9-

125 1.50 175
Price Young Steers (pesos 2000 per live kg)
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Foreign's Demand Elasticity n

Foreign has CES Preferences over beef coming from destinations ¢
n=1

P CAE (16)

c

Assuming supply iso elasticity and differencing with time and country:

Yer = 0o + 01 X1t + 02 Xoct + Ut (17)
Where
Yee = (A€ In pee ) (18)
Xice = (A Insge)? (19)
X2ct = (AC ln sct) (Ak ln pct) (20)
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Foreign's Demand Elasticity n

01,0, can be used to obtain eta:

1, 121 469,50

- L if 6o <0

August 26th 2025
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Foreign's Demand Elasticity n

Parameter 0o 01 0> n
Estimate 0.072 0.117 -0.371 2.825
S.E (0.088) (0.017) (0.178) (0.475)
95% C.I. [-0.101, 0.245] [0.082, 0.151] [-0.719, -0.024] [2.169, 3.974]
Countries 115
Obs 1,158
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Welfare Formulas

Value Added per sector:
@ Young : P:K,:
o Old: (P — Py t—1(1+r)) Ket
o Agriculture: P, Qa:
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Value function

@ ( productivity
@ k firm cattle stock

@ P price

v [kyi(w), Gi(w), Gai(w)] = value of a plot =
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Value function

@ ( productivity

@ k firm cattle stock

@ P price
v [kyi(w), Gi(w), Gai(w)] = value of a plot =
Pykyi(w) value of old +
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Value function

@ ( productivity

@ k firm cattle stock

@ P price
v [kyi(w), Gi(w), Gai(w)] = value of a plot =
Pykyi(w) value of old +
1
+ max{PaCa,-(w) +7 Y [0, ¢ (w), Ciw)], value of agriculture or
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Value function

@ ( productivity

@ k firm cattle stock

@ P price
v [kyi(w), Gi(w), Gai(w)] = value of a plot =
Pykyi(w) value of old +

+ max{PaCa,-(w) + v [0, ¢ (w), Ciw)], value of agriculture or

— ny,(w)+ [CX,( ), Cli(w), Ci(w )]} cattle raising
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Counterfactual Ex Ante: Stocks and Exports

Exports [ Stocks ]

— Baseline
-~ No Ban

— Exports
— Stocks

Millions of Heads (base 2005 = 100)

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

@ Steady state had lower stocks and exports (soybean expansion)
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Counterfactual Ex Ante: Stocks and Exports

Exports [ Stocks ]

— Baseline
-~ No Ban

— Exports
— Stocks

Millions of Heads (base 2005 = 100)

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

@ Steady state had lower stocks and exports (soybean expansion)

@ 75% reduction in exports = 20% reduction in stocks
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Counterfactual Ex Post: Stocks and Exports

Exports I Stocks

— Baseline
- No Ban

— Exports
— Stocks

Millions of Heads (base 2005 = 100)

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

@ Exports still fall under no ban

@ Stocks do not change much
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Counterfactual Ex Ante: Prices

Old “ Young

__110
[S)
S
[
%)
©
< 100
g
I — Baseline
et -~ No Ban
©

90
2 — ol
> — Young
a
)
@
L 80
o
©
o)
o

70

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

o Steady state had higher prices (soybean boom)
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Counterfactual Ex Ante: Prices

Old I I Young

110

100
— Baseline
-~ No Ban
90
— Old
— Young

Real Prices per head (2005 base 100)

70

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

o Steady state had higher prices (soybean boom)

@ Ban strongest on impact and on export variety
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rfactual Ex Ante: Welfare

M Agriculture

W Consumers

B Producers Old
I Producers Young

2006 2008 2010 2012 2014
Year

1000

o

Change in Surplus
(millions of pesos of 2000)

o
S
=}

-2000

@ Producers of export varieties hurt in the very short run

ex ante table ex post table
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Counterfactual Ex Ante: Welfare

1000
=)
]
EL
go N
5 ¢ H Agriculture
@9
c2 W Consumers
02 B Producers Old
§’3 I Producers Young
25
‘E-1000
-2000
2006 2008 2010 2012 2014
Year

@ Producers of export varieties hurt in the very short run
@ Consumer gains dwindle as time passes

ex ante table ex post table
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Counterfactual Ex Post: Prices

old I Young

N
=)

120
— Baseline
- No Ban
— Old

100 — Young

Real Prices per head (2005 base 100)

®©
=)

2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year

@ Similar dynamic (drought)

@ Higher levels, less difference immediately post drought
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Counterfactual Ex Post: Welfare

500
= 0
8
28
2%
R M Agriculture
w o
23 W Consumers
22 500 I Producers Old
o M Producers Young
&8
H
-1000
-1500
2006 2008 2010 2012 2014
Year

@ Drought first order 2009-11

@ Larger effect as the restrictions became more strict
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Counterfactual Ex Post: Total

Table: Welfare Changes, in millions of 2000 pesos

Sector Welfare Effect
Agriculture 198
Consumers 3267

Producers Old -1552
Producers Young -4802
DWL 2889

@ Slower implementation of the ban and drought dampens magnitude
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Counterfactual Ex Post: Total

Table: Welfare Changes, in millions of 2000 pesos

Sector Welfare Effect
Agriculture 740
Consumers 6141

Producers Old -2562
Producers Young -8944
DWL 4626

@ Most redistribution coming from producers of domestic varieties
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