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Abstract

We address the transmission of commodity price shocks and assess how source-
specific shocks spillover to other exporting countries. Applying a multi-country panel
VAR, we show that in a model that allows for cross-country interdependencies source-
specific shocks have both direct and spillover effects. The results indicate that these
spillover effects are an important feature of commodity price transmission. Accounting
for these spillover effects has important implications for understanding commodity
price dynamics and the management of price shocks in both exporting and importing
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While most research on the implications of commodity market shocks focuses on ‘world’
prices, the role of value chains, the use of contracts between procurers and exporters, and
the sourcing of commodity imports from a limited number of countries (reflecting, inter
alia, geography and political ties) implies that the source of commodity shocks that impacts
on importing countries are likely to be country or region specific. Commodity shocks can
however propagate across other exporters such that the overall price transmission effect on
the importing country will depend not only on the direct effect of the shock in the original
source country, but also on the spillover effects as other exporting countries’ prices change in
response to the original (source-specific) shock. In this paper, we show that in a model that
allows for cross-country interdependencies the spillover effects that arise following source-
specific shocks can be as, or even more, important quantitatively as the direct source-specific
shock. Highlighting the importance of direct and spillover dimensions of commodity price
shocks gives a more nuanced perspective of commodity price dynamics that would arise when
focusing on an aggregate world price and which has implications for addressing the impact
of these shocks in both exporting and importing countries.

To provide some context to this perspective of commodity markets, we consider two
examples of commodity markets (bananas and coffee which are among the most important
commodities (by value) traded). Consider Figure 1: in the top figure, we characterize trade
in the global banana market and, in the bottom half, global trade in coffee. With regards
to the banana market, the left side of the figure characterizes the network of world trade for
bananas; the right hand side of the figure reports the geography of UK imports for bananas.
As it can be seen, the UK sources its banana imports from a limited number of (mainly)
Central and Latin American and African countries. Moreover, reflecting the importance of
value chains in commodity markets, intermediaries and several leading food retailers in the
UK have direct contracts with growers in these countries. A similar characterization arises
with respect to coffee trade as presented in the bottom half of Figure 1. Extracting the

export sources for US imports indicates the network of commodity trade for coffee that the



US relies on. Focusing on other main importers in these two markets gives a similar picture
to those portrayed in Figure 1.

This has two implications for addressing the impact of commodity price shocks in im-
porting countries. First, commodity trade for many countries reflects a geographic network
structure. While these commodities need not reflect the complexity of value chains in man-
ufacturing networks, even for commodities with little value added, trade will reflect a ge-
ographical network. This geography is also tied with the importance of vertical control in
commodity value chains where vertical coordination is an increasingly important feature of
many commodity markets. Second, the network features have important implications for
assessing the impact of commodity price shocks. Shocks to commodity markets are often
source-specific reflecting variation in weather and climate, disease and pests, and country-
specific economic and policy developments, but the impact on importing countries following
country or region-specific events will propagate throughout the network.! For example, in
relation to the right hand side of Figure 1, a commodity price shock originating in, say,
Ecuador (the world’s leading exporter of bananas) will not only have a direct impact on
export prices to the UK but there may also be spillover effects: following the price change
originating in Ecuador, prices may rise in the other exporting countries.

Understanding how these country-specific shocks propagate through the trade network
and assessing the relative importance of the direct and spillover effects across countries that
export to the importing country is the focus of this paper. Exploring the source of shocks in
this way will provide a different perspective on commodity price dynamics and the impact
of these shocks on importing countries; rather than focusing on the impact of a world’
price shock with no specific identification of the source of the shock, we can more accurately

identify the exposure of importing countries to commodity market shocks and measure more

'In principle, importers can switch between sources of supply to other regions. In the short term, however,
sources of supply are relatively fixed reflecting, for example, geography and the costs of trade of often
perishable commodities, the duration of contracts and investment in coordination through value chains. Data
on the structure of commodity trade suggests that the network structure of commodity trade is relatively
stable.



accurately the pass-through of commodity shocks to importing countries. Identifying the
direct and spillover effects from commodity price shocks matters for both addressing the
sources of price volatility for competing exporters and for price transmission to importing

countries.
- please insert Figure 1 here -

We do this by drawing on recent developments in cross-country panel VARs. The most
recent developments of the panel VAR literature are targeted to investigate interdependences
across economies (for example, Canova and Ciccarelli, 2004, 2009; Koop and Korobilis, 2016);
however, while recent research applies cross-country panel VAR models to explore a number
of issues associated with common shocks across countries (e.g., determinants of inflation and
effects of financial contagion), to the best of our knowledge this is the first time that the
framework we use is applied to assess the presence of spillovers in transmission of commodity
price shocks.

Specifically, we employ the framework outlined by Canova and Ciccarelli (2009) as we
can isolate the impact of source-specific shocks and gauge the extent of the spillovers across
other exporting countries. This approach allows us to model cross-country interdependences
while allowing for the presence of unit-specific dynamics (e.g., country fixed effects) and
time-varying coefficients (TVC henceforth).

We apply this framework to UK imports of bananas and US imports of coffee. As detailed
in Figure 1, the main characteristic of the UK banana market is that the UK imports from
only a limited number of exporting countries primarily located in Central and Latin America
and African countries. A similar structure applied to US imports of coffee reflecting exports
across a number of emerging economies. We have chosen these two commodities for precise
reasons. First, both commodities can be specifically grown in a few areas of the world due
to climate and weather conditions; for many of these commodity exporters, export earnings
constitute a significant share of total export earnings. Export earnings from bananas as

a share of total export earnings is around 15 per cent for both Belize and Ecuador; for
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coffee exporters, export earnings from coffee account for as much as 25 per cent of export
earnings for Ethiopia and 6 per cent for Guatemala. Second, for these commodities, supply
shocks are typically country or region-specific reflecting weather and climate, pests and
disease (e.g. Panama disease (TR4) in the case of bananas and coffee rust in the case of
coffee) or government policies. Third, in terms of addressing the impact of shocks on price
transmission, there is no domestic supply to consider in the importing country and therefore
there is a clear linkage between the sources of shocks in the network and the implications
for importing countries.?

Our results show that, following country-specific shocks, both the direct and the spillover
effects are important. By comparing scenarios we show that price responses depend on
various factors. For example, in gauging the pass-through effect to the UK market, a 1
per cent price shock for bananas in Ecuador (the leading exporter of bananas) will have a
direct pass-through effect of 0.67 per cent. But the spillover effects to other exporters is also
important: results show that prices increase by 0.4 per cent in Colombia and 0.3 per cent in
Costa Rica even though the original price shock was not specific to these countries. While
these price responses are lower compared with a scenario where all countries experienced
a simultaneous price shock, they are nevertheless both substantial. Overall, the export
share weighted pass-through effect is 0.283 per cent which exceeds the "Ecuador only’ share
weighted effect of 0.09 per cent. The extent of the spillover effects is similarly strong with
regard to country-specific shocks to the US coffee market. A price shock to coffee exports
from Brazil increases Brazilian export prices by 0.67 per cent; but export prices in Guatemala
and Mexico also rise by 0.488 and 0.548 per cent respectively. As such, the spillover effects
add to the price transmission impact associated with the direct impact from the (source-
specific) price shock while the magnitude of these spillover effects matters for competing
exporters.

Overall, a number of insights arise from the approach followed here. First, the pass-

2Potential threats to supply in these markets have been reported in the popular media: see, for exam-
ple,Daily Express (2017); CNN (2017); BBC (2017)



through effect depends on the extent of the shock in commodity markets, whether the shock
is country- or region-specific or affects all exporting countries. Second, source-specific shocks
have both direct effects on commodity price transmission as well as spillover effects to other
exporting countries. The overall pass-through impact on importing countries is a combina-
tion of the direct and the sum of the spillover effects. Third, and by extension, the number
of countries in the network will influence the overall price transmission effect. Fourth, the
spillover effects will vary across exporting countries: these spillover effects need not be equal
and will depend on the source and extent of the shock and the characteristics of compet-
ing exporters; the magnitudes of the spillover effects vary even across geographically close
exporters. Finally, the focus on direct and spillover effects and the econometric framework
used to identify them as outlined here is applicable to other commodity markets.

There are several reasons why exploring the impact of price shocks in commodity markets
in this way is important. First, in terms of understanding the nature of commodity price
dynamics, tying the origin of price shocks with the geographical network of commodity
trade gives a more nuanced insight of how source-specific shocks spillover to other exporting
countries and hence propagate through the commodity network. Second, this perspective of
commodity markets also has implications for understanding and managing price transmission
in importing countries as source-specific commodity price shocks are contagious. Third, and
related to this, managing commodity price volatility in specific exporting countries also
relates to what happens in other exporting countries. While there may be many reasons
why the spillover effects may vary across export sources (reflecting, for example, geography,
the nature of contractual relations and so on), understanding exposure to spillover effects is
an important dimension of addressing the volatility of export prices and the macroeconomic
implications that arise. Finally, this framework allows predicting the implications of global
and region-specific shocks, such as global warming and changes in weather and climate
conditions.

The paper is organized as follows. In Section 1, we relate our approach to addressing



the propagation of commodity shocks to relevant strands in the literature. In Section 2,
we outline a standard model of price transmission which is consistent with the econometric
approach which is detailed in the same section. In section 3, we present the data and
specification issues. The main results and the robustness checks are reported in Section
4 and we summarize and conclude in Section 5. Our overall insight is that detailing the
propagation of commodity market shocks gives a more nuanced perspective of how price
volatility impacts on importing countries than reference to a broader notion of a ‘world’
price that does not reflect the role of value chains or the network nature of trade reflecting
geography or history that is an important feature of many commodity markets. Implications
for assessing price transmission and the management of commodity price volatility arise from

this.

1 Related Literature

Our approach to identifying the nature and impact of price shocks in commodity markets ties
with several themes in related research. First, as noted above, in commodity trade, there will
be direct ties between exporters and procuring firms (including direct relations with retailers)
in importing countries. These reflect the increasing use of vertical coordination in commodity
supply chains, the need to ensure and enforce standards, the use of contracts to ensure price
stability and security of supply and technological transfer. See, for example, Maertens and
Swinnen (2012) and Swinnen (2007) and Swinnen et al. (2015) for an overview of these issues.
For recent coverage of the implications of value chains for commodity exporting developing
countries, see Devaux et al. (2017).

Second, the focus in this paper complements recent research on the impact of shocks in
networks. Important in this regard is Acemoglu, Akcigit and Kerr (2015) who show that
the network propagation of shocks are of first-order importance and that the indirect impact

of a shock is larger than the direct effect. Although the primary focus of their network is



on input:output relations between upstream and downstream industries, they also have a
geographic dimension to the network effects through the location of industries. While their
network structure reflects a more complex manufacturing network, the commodity network is
characterized by a simpler input:output structure but reflects a more direct exporter:importer
structure. Even though the downstream value chains are segmented, an important aspect
of commodity markets is the links via procurement across exporting countries as detailed in
Figure 1.3 The trade effects of shocks through networks have also been explored by Carvalho
(2014); Carvalho et al. (2017); Barrot and Sauvagnat (2016); Korniyenko, Pinat and Dew
(2017). Other recent work which has explored the relative importance of direct and spillover
effects include Alfaro, Manuel and Enrique (2018) and Auer et al. (2017).

Third, the empirical strategy employed here ties with econometric approaches addressing
linkages across economies and the presence of direct and spillover effects (Anselin, 1988;
Canova and Ciccarelli, 2004, 2009; Pesaran, Schuermann and Weiner, 2004; Chudik and
Pesaran, 2014; Koop and Korobilis, 2016). A strand of research has developed panel VAR
approaches that allow for multi-country interdependences, the main focus of the research is
the premise that country-specific VAR models miss the impact of spillovers between countries
that condition the overall impact of events on individual countries. A popular method is
the global VAR (GVAR) approach which accommodates the inter-connectedness between
countries and has been applied to assess a variety of issues including contagion in financial
markets (Pesaran, Schuermann and Weiner, 2004; Pesaran, Smith and Smith, 2007; Chudik
and Fratzscher, 2011) and interdependencies relating to fiscal policy (Favero, Giavazzi and
Perego, 2011) among others. In a recent application involving commodity markets, Cashin,
Mohaddes and Raissi (2017) employ the GVAR approach to assess the impact of El Nino
across countries. Gutierrez, Piras and Roggiero (2015) apply the GVAR approach to the

world wheath market and Chudik and Pesaran (2014) survey the global VAR literature and

3For some commodities, the network structure will be more complex than the banana and coffee markets
explored here. For example, cocoa and dairy products are used as inputs in a wide variety of food processing
activities.



its broader applications.

Other approaches that accommodate multi-country VAR approaches include Koop and
Korobilis (2016), who develop Bayesian methods for model selection in large panel VARs and
then apply the methodology to study financial contagion across European countries. Canova
and Ciccarelli (2004, 2009) provide a framework to estimate multi-country VAR presence of
medium length time series. Given the limitations in the available data, this method is the one
that is most appropriate for characterising a trade network such as that outlined in Figure 1.
By allowing for the cross-country interdependencies, we can estimate both the direct effects
of a shock originating on one source on the importing country but also allow for the effect of
this source-specific shock on other countries in the network. Accounting for these spillover
effects allows a more nuanced and relevant assessment of how price transmission evolves
across countries. We apply the Canova and Ciccarelli (2004, 2009) approach to modelling
the trade network that characterizes UK imports of bananas and US imports of coffee.

Finally, since we are focussing on the effects of commodity shocks on the importing coun-
try, this focus here also ties with research on the price transmission impacts as a result of the
recent commodity crises. As noted above, the ‘world’ price is usually the metric via which
shocks (from any source) are transmitted into price changes in importing countries. Exam-
ples of world commodity-price transmission approach include Davidson et al. (2016); IMF
(2011); Prakash (2011) among others.* Of course, in taking a bilateral approach to modeling
the impact of ‘world” commodity shocks, the potential spillover effects across countries are
missed. While no doubt informative, it misses the context that importing countries source
from specific countries and that the exposure of importing (and competing exporting coun-
tries) is also influenced by the potential magnitude of spillover effects across countries. Aside
from the economic relevance accounting for cross-country effects, bilateral approaches to ad-

dressing the outcome of commodity or macroeconomic shocks are potentially less efficient;

4There is a long tradition in evaluating the macroeconomic consequences of commodity shocks with a
considerable part of this research focussing on the relationship between oil prices and inflation. See, for
example, Blanchard and Gali (2007) and Hamilton (2008) among many others.



Georgiadis (2017) and Chudik and Pesaran (2011) advocate the use of bilateral approaches

only when we can reasonably discard the impact of other countries.

2 Methodology

2.1 A Simple Model of Price Transmission

In this section, we outline a simple static model a la Cournot to identify the nature of
price transmission and spillover effects through the commodity markets; the framework is
consistent with the characterization of procurement from a limited number of countries as
shown in Figure 1. Firms in the importing country procure from the exporters for sale to
domestic consumers; without compromising on the insight from the framework, we assume
there are no other downstream stages. We assume that firms procure from single (not
multiple) sources though there can be any number of firms that procure from a specific
exporter; this is not a binding feature of the framework but is sufficient to identify the main
effects. Shocks arise on the supply side of the market and are captured as shifts in the inverse
supply function(s). These shifts can arise in one country or be correlated across sub-groups
or all exporters. To allow for the case of shocks from a sub-set of exporters, we assume three
sources of exports of the commodity. Let ¢ = 1, ...., ¢ index export countries in the network,
which are meant to represent the whole market, or the largest available percentage share of
it, towards the importing country of interest, e.g., the UK or the US; so, in total, we have 7
countries of each of the two commodity markets, although for the sake of simplicity we will
only consider 3 in the theoretical framework defined here below.

The inverse demand each exporter country faces is as follows:

p=a—bQ:+ Q2+ Qs) (1)

We assume that commodities from different exporting countries (1,....,3) are homogeneous
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where Q; = n;q;. The inverse supply is given by:

pai = Fi + 0; + K;(Q), (2)

The variable ©; represents the supply shock in exporting country i. For a representative firm
importing from a specific source, profit can then be defined as follows (with E; representing

fixed costs):

™ = (p - pAi)qi — E;. (3)
The F.O.C. gives:

(577'1‘
5qig

=a—F,—0,—(ni+1)(b+ K;)g; — bQi1 — bQio. (4)
Aggregating over firms procuring from each source, we have:
nila — F; — ©;] — (n; + 1)(b + Ki)Qi — bniQi1 — bniQie = 0. (5)

Repeating the same process for firms procuring from each exporting country, arranging in
matrix form and then inverting, we can present explicit solutions for quantities procured

from each source as:

1 N3 — U?nang  b*nyns — nsbny  b*ning — nobny | [ni(a — Fy — ©4)
Q2| = ] V’nong — nsbng iy — b2nang  bPning — 1m,bng | |ng(a — Fy — ©4)|  (6)

Q3 b’nons — nybng  b*ning —nibng  myne — U*ning | [ns(a — Fy — ©3)

where n; = (n; +1)(b+ K;) and |A| = n,(nyn3 — b*nang) — bny (bnans — b?nang) + bny (b?nanz —
nsbng). With explicit quantities, we can substitute into the inverse supply and demand

functions and then derive the impact on export prices from each source and prices in the
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import country. Taking the case of a shock in country 1 only, we have:

Kini(nyns — bzn2”3)

5]?,41/591 =1- |A| (7)
Kon bny — b*nan

5PA2/5@1 =2 1(7]3 |Z| 2 3) (8)
Ksn bns — b*nqn

5PA3/5@1 — 23 1072 |Z| 2 3)- (9)

From (7), we can see that the direct effects are determined by the characteristics of all
exporting countries (including the number of procuring firms and the characteristics of the
inverse supply function in each); from (8) and (9) that the spillover effects also depend on
the characteristics of other procuring countries. This is true even though the sources of
procurement are segmented and firms do not compete directly in any procurement source.
The sum of the direct and spillover effects represent the change in export prices across all
countries following a supply shock in country 1. By extension, these changes determine the
price effect in the importing country which can be found by substituting the direct and
spillover effects into the inverse demand function with the price transmission effect being the
ratio of the price effects from the supplying countries for a given shock in country 1. Although
we do not measure the price transmission effects explicitly (as this would require specification
of the demand and the supply functions), we identify in the econometric framework the
potential magnitudes of the direct and spillover effects that drive the price transmission
effects. Also, the model is static, but assuming iterations over time makes it consistent with
the econometric methodology used along the paper and explained here below. Finally, it
is worth noticing that in the model presented above we have assumed a single shock (i.e.,
d61), but the framework can allow for shocks in a sub-set of countries (e.g., 905 + d63) or in
all countries (i.e., 6, + 665 + 063). We will consider both these variations in the empirical
section.

To summarize, the above framework shows that price transmission of commodity markets

depends on the source of the shock as well as on the summation of the direct (exporter-
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specific) and indirect (other exporters’) effects. Using the multi-country VAR approach

described in the next section we present a way to measure and unfold such effects.

2.2 A Multi-Country VAR Approach

We estimate a panel VAR approach as it is potentially more accurate and insightful approach
to addressing the impact of price shocks than approaches that do not allow for the possibility
of spillover effects. There are several justifications for taking this approach. First, it fits with
the characterization of the commodity network with respect to the sourcing of country im-
ports outlined in Figure 1. Second, a multi-country VAR model exploits the panel structure,
which recovers better and more precisely estimated results, especially in presence of short
or medium time series (as in our case). Finally, the presence of dynamic interdependences
can be better analyzed using a multi-country framework; this is even more important in
our case since, given the structure of the markets under consideration where a few countries
are producing and exporting the commodity, it is reasonable to assume that shocks in one
country, especially the leading exporting countries, may have an impact on the export prices
of other countries.

Specifically, we follow Canova and Ciccarelli (2009) who propose a framework to estimate
panel (multi-country) VAR models for time series of moderate length that allows for the
presence of unit-specific and variable-specific dynamics as well as variation in the coefficients
that are common across units. In other words, this methodology allows for the presence of a
common effect, such as an international event that may affect all countries; it also allows for
the presence of a variable effect, that is, effects that are specific to the variables of the system;
finally, it allows also for the presence of country effects, which accounts for country-specific
dynamics. The framework also allows for the presence of time-varying coefficients (TVC) as
well as lagged interdependences, that is, the possibility that a variable in country ¢ at time

t-1 may affect a variable of another country at time ¢.
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Formally, we estimate the following model:
Yie = Dy (L) Yi1 + Ci (L) Wi + e (10)

where ¢ = 1,...., N represents the units (countries) and ¢t = 1,....,T represent time, y;
is a vector of dimension G x 1 (G is the number of variables, in our case equal to 4) for
each country i; Y; = (¢4, ..., Uny)', Wi is a q x 1 vector that may include common variables,
time-invariant variables or unit-specific variables, e; is a GG x 1 vector representing the error
terms; D;; ; are G x GN matrices and Cj ; are G x q matrices for each j. Interdependences
across countries exist if D;; is not a block diagonal matrix for at least one j.

However, allowing for the presence of interdependences and time varying coefficients in-
creases the number of coefficients to estimate and causes an overparametrization problem.
Thus, we adopt the factor structure used by Canova and Ciccarelli (2009) and impose re-
strictions to the coefficients. Define 67, as a k x 1 vector containing the stacked G rows of the
matrices Cy and Dj; then, 6y = (0%, ....,05 ) and §, = (&), ..., 0%,) is a NGk x 1 vector.

This vector is factorized as
F

f
where the number of factors is lower than NGk and 6y, is a low-dimensional vector, Z¢ are
matrices that can vary depending on the application and u; is a vector of disturbances.

Now, assume X, = (Y, ,,... Y/ W/ .. W/ ) and X; = Iyg ® X]. If we set = =

)t t—p
[Z1,....,ZFp] and x, = X3E and (, = Xyu;, + E;, we can re-write equation 1 as follows:
Y; — Xtét + Et
= Xt (E@t + Ut) + Et = Xtet + Ct (]-2>

This reduces the coeflicients to estimate.
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The choice of the factors depends on the application. In the benchmark model, we include
three factors: a common effect, a country-specific effect, and a variable-specific effect. Thus,

our benchmark model can be formalized as follows:

Vit = X1:01¢ + Xol2¢ + X3:03¢ + (13)

where Zi1y = YraX02Yigi—j, S12t = LNotLAMg 2 Yigt—j and 0y, is a 2 x 1 vector of common
factors; this factor distinguishes between common factors in (say) Latin America and in the
countries belonging to a different geographic area (Africa for the banana market and Africa
and Asia for the coffee market); Zo; = X, X;y;0—; and Oy is a n x 1 vector of country-
specific factors for the countries used in the analysis; 63; is a g X 1 vector of variable-specific
factors for the variables used in the analysis, where Sz, = 3;3;1;0:—;; also 7 = 1,....,n, and
g=1,....,g. Following Canova and Ciccarelli (2009), we assume the factors evolve according
to the following law of motion:

Ht = et—l + T4 (14)

where 7, ~ (0, B) and B = diag (B, Bs, Bs) and 6, = (0}, 6,,65,)".

Our framework includes also the presence of lagged interdependences as well as time vary-
ing coefficients. The factor structure transforms the multi-country VAR into a seemingly
unrelated regression (SUR) model. We are in presence of time-varying coefficients, so, given
the likelihood of the SUR model, we estimate the model using Markov Chain Monte Carlo
(MCMC) methods to obtain posterior distributions. Following Canova and Ciccarelli (2009),
we set loose proper priors to minimize their influence; in particular, we set p(b; ') = G(5,0.5),
where i = 1,2,3, p(Q7!) = W((2:Q01s) 7, 21), where the degrees of freedom are, in accor-
dance with the sample size, z; = ng + 30 and Qors and 0y are OLS estimates obtained
on the time-invariant version of the model. The Kalman filter is used to get conditional
posterior of (01, ..,07|Yr,1_y,). We use a variant of the Gibbs sampler to compute posterior

distributions; our framework uses a Choleski system and a dynamic analysis, which allows
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us to compute impulse response functions described in Canova and Ciccarelli (2009).°

We call this model our benchmark model as we assume this specification is more likely to
reflect the dynamics of the commodity markets than alternative specifications. We formally
test the framework we adopt against other alternative models in the empirical section. We
will do this by using standard methods, such as the Chib’s maximum likelihood method
(Chib, 1995), the Schwartz approximation and the harmonic mean estimator (Newton and

Raftery, 1994) and comparing the models using the Bayes factor.

3 Data and Model Selection

3.1 Data

We apply this framework to the banana and coffee markets. The data used in the analysis
have monthly frequency and range from 2011:1 till 2015:12; this implies that the time series
is of moderate length. Specifically, for the banana market, we collect data for the seven
main exporting countries to the UK (Ecuador, Colombia, Costa Rica, Dominican Republic,

6 They account for varying shares of exports to

Belize, the Cote d’'Ivoire and Cameroon).
the UK: Colombia is the UK’s main source of bananas (accounting for (using data for 2013)
around 30 per cent of imports), the Dominican Republic (24 per cent), Costa Rica (14 per
cent), Ecuador (13 per cent) with the other exporters accounting for between 5-7 per cent of
the UK’s supply. For the coffee market, we collect data for the exporters to the US market
whose data were available (namely, Brazil, Ecuador, Guatemala, Mexico, Peru, Ethiopia

and India). Other countries also export coffee to the US but the required data was not

available for these countries.” For the countries covered in the model, they account for 55

®See Canova and Ciccarelli (2009) for further details about inference, the model specification and identi-
fication.

6In characterizing export supply, we focus only on the main producing countries and do not account
for trade via other developed countries and which are subsequently re-exported. While this may affect the
overall magnitudes, it will in principle have no impact on the issues we address in this paper.

"Exporting countries where we had an incomplete data set to derive export unit values to the US market
were Colombia, Indonesia and Vietnam. Colombia accounts for around 24 per cent of US coffee imports.

16



per cent of the US’s source of imports with Brazil being the main exporter (28 per cent of
total supply), Guatemala (11 per cent) and Mexico (9 per cent) exporting countries. Ceteris
paribus, this will likely result in over-estimating the direct and the individual spillover effects
which diminish with the number of countries in the network; however, the data coverage
across countries is still sufficient to identify the direct and spillover effects across exporting
countries.

For each exporting country, we have four endogenous variables: quantities exported to
the relevant market (unit), prices for exports, exchange rates and domestic inflation. Data on
exports and prices of exports are collected from the country data available at COMTRADE.
In the empirical section the order imposed on the variables is the following: inflation, ex-
change rate, quantities exported and prices. For some countries (specifically with reference
to the coffee market), multiple consecutive observations were not available, so we used con-
secutive years and assume a similar trend in order to interpolate the data. Since we already
excluded from the sample countries with poor data, this applies only to a few observations so
it does not affect the empirical findings. Also, the data do not allow to distinguish between
different types of exports (e.g., fair trade versus non fair trade bananas) that have different
price policies. Although this is a limitation of the work, it does not affect the main insights
from the results.

For each country across both markets, inflation is measured by the consumer price index
(CPI), collected from the International Monetary Fund (IMF). Data on real exchange rates
are also sourced from the IMF. The real exchange rate was not available for all the countries
used for the coffee market: when this arose, we used the nominal currency per US dollar
at the end of each period with the exception of Ecuador, for which we had to use the real
effective exchange rate. While this is not desirable, the use of real or nominal variables for
the analysis of shocks should not have too much of a bearing on the model particularly given
that the period we are considering has not been affected by peaks to the inflation. Also, we

use rates of growth which limits the impact of having to resort to nominal exchange rates in
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some cases. We compute growth rates for all the variables and the data are annualized; the
data on prices and exports are seasonally adjusted. Finally, for the predetermined variable,

we use the (monthly) real world oil price sourced from the World Bank.

3.2 Model Selection

We first of all address whether the multi-country VAR with the potential for cross-country
interdependencies is an appropriate specification for the two commodity markets we apply
the framework to. Our benchmark specification is therefore the model that encompasses
include a common factor, variable-specific factors, country-specific factors as well as the
presence of lagged interdependences and time-varying coefficients. We refer to this as Model
1 (M1) in Tables 1 and 2 (for the banana and coffee markets respectively). We test whether
variants of this specification provides a better characterization of the data. We therefore
estimate a model with no lagged interdependences, model 2 (M2), a model without country
fixed effects, model 3 (M3), and a model without variables-specific factors, model 4 (M4).
Table 1 presents the results for the banana market. We estimate the model using ten
different seeds and the likelihood statistics presented in Table 1 is the average of the likelihood

obtained using the 10 seeds.
- please insert Table 1 here -

We follow the same procedure for the coffee market, the results of which are presented in
Table 2. Looking at Table 1, the ranking of the model varies depending on the method used.
Model 1 is the preferred specification according to the Chib and harmonic mean criteria and
is ranked second according to the Schwartz approach. We select Model 1 as an appropriate
characterization of the data and use this model in the rest of the empirical analysis for the
study of the banana market.

Table 2 presents the results of the model selection process in relation to coffee exports

to the US. Also in this case the ranking of the models vary depending on the method used.
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Model 1 is ranked first according to the harmonic mean, second according to the Chib’s
method and third for the Schwartz method. Although M1 is not always ranked first, none
of the other models is always preferred to this model; so, on balance, we decide to use M1

for the rest of the analysis also for this market.
- please insert Table 2 here -

Taken together, the model selection criteria suggests that Model 1 which characterizes the
network framework outlined in Figure 1 with three types of factors (country-specific and
variable-specific factors, and a common factor) as well as time-varying coefficients and lagged
interdependences is an appropriate specification in each case. With this specification, we

therefore explore how shocks originating in one country/region propagate in each case.

4 Shocks Transmission and Spillovers

4.1 Price Transmission and Spillovers

The main motivation in specifying a multi-country panel VAR is not only that it presents an
appropriate characterization of commodity trade between exporting and importing countries
but that it can be used to assess how shocks propagate in commodity markets. Shocks are
often country or region-specific: commodity prices from one country may change due to
weather, climate or changes in government policy. Alternatively, shocks may be region-
specific: a change in climate may impact on export prices for a commodity from a group
of neighboring countries. The effects of these shocks on the importing country will depend
on the direct effect; but it will also depend on the spillover effect i.e. how other exporters
change their prices to the importing country in response to the shock originating in a specific
country. Depending on the lag structure, these spillover effects may vary over time and across
countries. The combination of these effects gives an indication of the propagation of shocks

in commodity markets.
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We report a series of scenarios for each commodity market. The first scenario consists
in modeling a 1 percent increase in prices in all countries of the sample: we treat this as a
benchmark scenario which we can compare with the source-specific shocks in the subsequent
scenarios. While this exercise does not explicitly allow to disentangle spillover effects, it
gives an idea about how commodity prices could change due to a ‘global’ shock that could
simultaneously affect all countries. The second set of scenarios relates to changes in prices
from the dominant exporter country. In a third and final set of scenarios, we allow the
shocks to originate in more than one country but not all exporting countries, which captures
region-specific shocks. We report the results in tables rather than the graphical analysis
because this presentation of the results permits to quantitatively assess the differences in the
impact of the shocks and the presence of spillover effects.

(a) Shocks to the UK Banana Network

First of all, consider the impact of a 1 per cent temporary (one period) increase in
prices from all the countries exporting to the UK (Table 3). Table 3 reports the median
responses and the 68 per cent posterior bands for each country for the first 8 periods. This
represents a hypothetical ‘global’ shock and for each country, the resulting price effect will
be a combination of direct and spillover effects that are embedded in the resulting change
in prices. Even though the exercise relates to a 1 per cent shock, in some exporters, price
changes ‘over-shoot’: prices rise by 3.6 per cent in Cameroon, 2 per cent in the Cote d’Ivoire,
while in Ecuador, prices rise by 0.67 per cent. In Colombia and the Dominican Republic, the
price effects are lagged but with prices rising by 0.5 per cent and 0.46 per cent respectively.
While it is not possible to specifically identify the role of spillover effects in this scenario, we
can assess their role by considering the impact of the same shock, but circumscribed to fewer
countries. In any case, these source-specific shocks are a more realistic characterization of

the nature of price shocks that arise in commodity markets.
- please insert Table 3 here -

In Table 4, we consider the impact of a 1 per cent temporary (one period) increase in export
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prices from Ecuador, this country being the largest exporter of bananas. The resulting

change in prices from Ecuador to the UK is an increase of around 0.7 per cent.
- please insert Table 4 here -

But prices also rise in other countries that were not the source of the shock. The impulse
responses highlighting cross-country spillovers show a substantive increase in export prices
in Colombia (approximately 0.4 per cent), Costa Rica (around 0.3 per cent), Dominican
Republic (0.16 per cent), Belize (0.14 per cent) and with almost zero responses in prices in
the two African exporters to the UK, the Cote d’Ivoire (0.08) and Cameroon (0.10). Finally,
comparing Tables 3 and 4, when the shock is imposed only on a single country (Table 4), the
responses are smaller in magnitude when the shock is imposed only on Ecuador than when
the shock is imposed to all countries: but the results in Table 4 identify the spillover effects
which are clearly an important aspect of the overall response of commodity prices following
a shock confined to a limited number of countries.

In the third scenario, we consider the effect of a shock that impacts on a limited number
of countries simultaneously; we assume they are in the same region and therefore may be
exposed to region-specific events, for example, adverse weather. In Table 5, we consider the
case where there is a temporary increase in prices in Belize, Colombia and Costa Rica, which
are major exporters but not as dominant as Ecuador on the world banana market. Export
prices rise in all the three countries, by 0.77, 0.17 and 0.96 per cent in Belize, Colombia and
Costa Rica respectively. There are varying price responses throughout the network. For the
Dominican Republic, for example, the spillover effects are stronger when the shock applies
to three rather than one country; for Ecuador, the spillover effects following a shock on the

three exporters is relatively weak.
- please insert Table 5 here -

Overall, all the countries of the network are affected by price shocks in these three countries

and if we compare the results in Table 5 and 3, we observe that the more widespread the
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shock, the higher is the rise in prices, as expected. Cote d’Ivoire and Cameroon, for instance,
experience a rise in prices by 2 and 3.6 percent in Table 3, a rise by 0.45 and 0.25 percent
respectively in Table 5 and a small increase when the shock occurs only in Ecuador. Scenarios
2 and 3 show that spillovers in price transmission matter and that the propagation of shocks
across countries is an important dimension of price dynamics in this market.

(b) Shocks to the US Coffee Market

We consider a similar set of experiments in relation to coffee exports to the US. The
first scenario, reported in Table 6, shows the impact of a 1 per cent temporary increase in
export prices in all exporting countries. The graph shows that this shock has an impact on
export prices in all export countries: prices increase everywhere and while the two non-Latin
American countries have a delayed reaction to the shock, all the Latin American countries
experience an immediate reaction to the shock. Besides, for most countries the shock dies
out in about 8 months. On average, across all 7 countries, the corresponding change in
export prices is 0.4 per cent with the largest increases occurring in Ecuador (1.25 per cent),

Mexico (0.657 per cent) and Brazil (0.62 per cent).
- please insert Table 6 here -

Table 7 reports the same shock but limited to Brazil, the leading exporter to the US. Export
prices rise by around 0.62 per cent but the spillover effects are sizeable. Export prices from
Mexico rise by 0.55 per cent, from Guatemala by 0.49 per cent and from Peru by 0.5 per
cent. As in the case of the banana market, Table 7 provides clear evidence of the existence of
spillover effects in prices across countries arising from the shock in a single country (Brazil).
Once again, countries that are located outside the Latin American zone experience a delayed

and minor increase in prices.
- please insert Table 7 here -

Finally, in Table 8, we consider the case where there is a temporary price shock originating

from other Latin American exporters of coffee to the US, namely Ecuador, Mexico and Peru.
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The direct price effects are substantive: export prices from Ecuador rise by 1.25 per cent,
from Mexico by 0.66 per cent and Peru by 0.37 per cent. Table 8 also shows that there
still exist spillovers, most notably Brazil (0.41 per cent) though with lower price changes in

Guatemala and even minor price effects in Ethiopia and India.

- please insert Table 8 here -

(c) Summary

The above scenarios relating to both commodity markets show that a shock originating
from specific sources not only has a direct effect on prices to the importing country but also
has spillover effects, which are quantitatively substantial. These spillover effects can vary;
geography seems to matter. The extent of the spillover effects also appear to depend on the
relative importance of the export country to a specific market and if the shock is sourced from
more than one country. Source-specific shocks, whether at the country or regional level, result
in lower price changes than if all countries faced a ‘global’ shock, but the spillover effects
associated with the former highlight that the price effects across all countries are important
and are certainly not zero. Taken together, the scenarios applied to the UK banana and US
coffee markets indicate that the propagation of shocks can vary across trading networks and
give a more nuanced insight into how shocks that arise in commodity markets work their

way through to prices in importing countries.

4.2 Robustness Checks

In this section, we summarise the insights from various robustness checks; the results from
these are available on request. First, the insights on commodity price transmission are robust
to other drivers of export prices. For example, the impact of a change in oil prices (which
represents not only a cost shifter to commodity prices but also affects the macroecononomic
factors in the country-specific VARs since many countries in the network models are also oil

exporting countries), can also be traced in the econometric model. Second, the framework
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also allows for multiple shocks. Specifically, employing the ordering in the Choleski system,
as in Canova and Ciccarelli (2009), we can explore the impact of simultaneous shocks in each
of the country VARs. Results from this exercise can trace out the direct and spillover effects

on pass-through to the importing country.

5 Discussion and Conclusions

Understanding the dynamics of shocks transmission in commodity markets is a matter of
general interest. It is relevant to macroeconomic policy in commodity exporting developing
countries given the relative importance of commodity exports in total export earnings, in
assessing the price transmission effects in importing countries and to firms throughout verti-
cal chains involved in commodity trade. The econometric framework we have employed here
addresses the propagation of commodity shocks and their impact on export prices to import-
ing countries. The context for this is that most empirical research that addresses the impact
of commodity shocks use an aggregate measure of a commodity price (or commodity price
index) that is referred to as a ‘world’ price. But much commodity trade is organized via the
use of contracts and value chains with direct arrangements with the exporting countries and
importing countries often import with a limited number of countries. Moreover, shocks due
to weather, climate, pests and government policies are often source specific. Nevertheless,
source-specific shocks have cross-country spillovers which determine the final price effect on
the importing country.

We show that the characterization of a spatial network with the potential for cross-
country linkages can be accommodated in an econometric framework. Specification tests
indicate that a multi-country VAR that allows for cross-country interdependencies are ap-
propriate characterizations of the two markets we apply the framework to (UK imports of
bananas and US imports of coffee). By simulating shocks to prices in specific exporting

countries or regions, we isolate the direct effect from the spillover effects. In the two applica-
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tions we report here, the results indicate that the spillover effects are both statistically and
economically important though they can vary across the countries in the network and they
will depend on the source of the shock (i.e. whether it involves the leading exporter and
whether it originates from more than a single source). We also provide robustness checks.
Taken together, acknowledging the network of commodity trade provides a more insight-
ful characterization of commodity price dynamics that is pertinent to the management of
commodity price shocks and for addressing the source of shocks and the impact on import
countries as the combination of the direct and spillover effects are the main drivers of the
price transmission effect. The econometric approach applied here can be readily applied to
other commodity markets. Further developments to directly accommodate weather and cli-
mate effects in specific countries as per recent research using climate data (see, for example,
Dell, Jones and Olken, 2009, 2012) would provide further insights into the functioning of

commodity markets and detailing commodity price dynamics.
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Tables and Figures

Figure 1: Network Characterization of Commodity Trade: Bananas and Coffee (2013)

World Trade: Bananas (2013) UK Trade: Bananas [2013)

US Trade: Coffee (2013)
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Table 1: Model Selection: Banana Market
Model 1  Model 2 Model 3 Model 4

Chib -2,100.25 -2,172.03 -2,284.01 -2,298.95
nse 10.18 9.08 13.68 8.13
Schwartz -2,048.13 -1,988.94 -2,131,34 -2,078.54
nse 0.75 1.49 4.58 2.58

Harmonic Mean -2,107.25 -2,128.23 -2,241.93 -2,198.91
nse 0.51 2.33 1.51 1.77
Parameters 409 409 408 408

Notes: The number of parameters is equal to the free elements in the

variance-covariance matrix plus the free elements in B.
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Table 2: Model Selection: Coffee Market
Model 1  Model 2 Model 3 Model 4

Chib -2,181.05 -2,380.55 -2,020.5  -2,429.15
nse 7.06 7.62 32.48 11.64
Schwartz -2,117.66 -2,101.54 -2,114.77 2,201.83
nse 1.68 1.74 3.77 2.23

Harmonic Mean -2,178.80 -2,218.42 -2,262.01 -2,318.41
nse 0.20 1.70 1.91 1.76
Parameters 409 409 408 408

Notes: The number of parameters is equal to the free elements in the

variance-covariance matrix plus the free elements in B.
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Table 3: Effect on Export Prices of a Contemporaneous Banana Price Shock in All the UK
Banana Export Countries

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8

Ecuador 0.667 0.447 0.232 0.116 0.058 0.029 0.015 0.007
(0.631; 0.700)  (0.347; 0.556) (0.154; 0.331)  (0.065; 0.197) (0.027; 0.116)  (0.011; 0.069) (0.005; 0.041)  (0.002; 0.025)
Colombia -0.322 0.494 0.253 0.128 0.065 0.033 0.017 0.008
(-0.369; -0.279)  (0.389; 0.609) (0.170; 0.361) (0.072; 0.214) (0.030; 0.129) (0.013; 0.077)  (0.005; 0.046)  (0.002; 0.028)
Belize 0.771 0.446 0.221 0.109 0.055 0.028 0.014 0.006
(0.736; 0.804)  (0.360; 0.544) (0.145; 0.317) (0.059; 0.185) (0.025; 0.110) (0.010; 0.065) (0.004; 0.039)  (0.002; 0.023)
Costa Rica 0.960 0.487 0.246 0.124 0.063 0.032 0.016 0.008
(0.924; 0.993)  (0.380; 0.611) (0.162; 0.351)  (0.068; 0.210) (0.028; 0.125)  (0.012; 0.075)  (0.005; 0.044)  (0.002; 0.026)
Dominican Republic -0.294 0.464 0.232 0.116 0.058 0.029 0.015 0.007
(-0.330; -0.258)  (0.370; 0.566) (0.154; 0.333) (0.064; 0.196) (0.027; 0.117) (0.011; 0.069) (0.005; 0.042)  (0.002; 0.025)
Cote d’Ivoire 2.041 0417 0.194 0.093 0.046 0.023 0.012 0.006
(1.915;2.162)  (0.296; 0.537) (0.118; 0.283) (0.048; 0.161) (0.020; 0.094) (0.008; 0.055) (0.003; 0.033) (0.001; 0.019)
Cameroon 3.548 0.623 0.239 0.106 0.050 0.025 0.012 0.006
(3.407; 3.701)  (0.475; 0.752)  (0.154; 0.338) (0.057; 0.177) (0.022; 0.101)  (0.009; 0.059)  (0.004; 0.034)  (0.002; 0.020)

Notes: Median responses of export prices to a 1 per cent increase in prices in all UK export countries. 68 per cent posterior bands are reported in parentheses.
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Table 4: Effect on Export Prices of a Banana Price Shock in Ecuador

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8

Ecuador 0.665 0.123 0.057 0.029 0.014 0.007 0.004 0.002

(0.633; 0.698)  (0.092; 0.160)  (0.036; 0.086) (0.015; 0.050)  (0.006; 0.030) (0.003; 0.018) (0.001; 0.011) (0.000; 0.001)
Colombia 0.389 0.125 0.063 0.032 0.016 0.008 0.004 0.002

(0.261; 0.520)  (0.091; 0.168)  (0.040; 0.095)  (0.017; 0.057) (0.007; 0.034) (0.003; 0.020) (0.001; 0.012) (0.001; 0.007)
Belize 0.144 0.108 0.053 0.026 0.013 0.007 0.003 0.002

(0.001; 0.297)  (0.080; 0.144) (0.033; 0.081)  (0.014; 0.047)  (0.006; 0.028) (0.002; 0.017) (0.001; 0.010)  (0.000; 0.006)
Costa Rica 0.288 0.110 0.059 0.031 0.016 0.008 0.004 0.002

Dominican Republic

Cote d’Ivoire

Cameroon

(0.174; 0.403)
0.155
(0.040; 0.286)
0.025
(-0.091; 0.147)
-0.046
(-0.168; 0.077)

(0.077; 0.150)
0.117
(0.085; 0.152)
0.081
(0.053; 0.114)
0.104
(0.075; 0.137)

(0.037; 0.089)
0.057
(0.036; 0.086)
0.043
(0.026; 0.066)
0.048
(0.031; 0.072)

(0.016; 0.054)
0.029
(0.015; 0.050)
0.022
(0.012; 0.039)
0.024

(0.013; 0.041)

(0.010; 0.032)
0.014
(0.006; 0.030)
0.011
(0.005; 0.023)
0.012
(0.005; 0.024)

(0.003; 0.019)
0.007
(0.003; 0.018)
0.006
(0.002; 0.013)
0.006

(0.002; 0.014)

(0.001; 0.012)
0.004
(0.001; 0.011)
0.003
(0.008; 0.001)
0.003
(0.001; 0.008)

(0.001; 0.007)
0.002
(0.000; 0.006)
0.001
(0.000; 0.005)
0.002
(0.000; 0.005)

Notes: Median responses of export prices to a 1 per cent increase in prices in Ecuador. 68 per cent posterior bands are reported in parentheses.
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Table 5: Effect on Export Prices of a Banana Price Shock in Colombia, Costa Rica and
Belize

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8

Ecuador 0.150 0.176 0.084 0.042 0.021 0.011 0.005 0.003
(-0.006; 0.313)  (0.141; 0.215)  (0.057; 0.119)  (0.024; 0.069) (0.010; 0.041)  (0.004; 0.025) (0.002; 0.015) ~ (0.001; 0.009)
Colombia -0.325 0.167 0.089 0.046 0.023 0.012 0.006 0.003
(-0.366; -0.282)  (0.129; 0.208)  (0.060; 0.126)  (0.026; 0.076) (0.011; 0.046) (0.004; 0.027) (0.002; 0.017) (0.001; 0.010)
Belize 0.770 0.168 0.079 0.039 0.020 0.010 0.005 0.003
(0.738; 0.802)  (0.137; 0.206) (0.054; 0.113)  (0.022; 0.066) (0.009; 0.039) (0.004; 0.023) (0.002; 0.014)  (0.001; 0.009)
Costa Rica 0.958 0.207 0.093 0.046 0.023 0.011 0.006 0.003
(0.926; 0.991)  (0.167; 0.251) (0.063; 0.131)  (0.025; 0.075) (0.011; 0.044) (0.004; 0.027) (0.002; 0.016) (0.001; 0.010)
Dominican Republic 0.343 0.179 0.085 0.042 0.021 0.011 0.005 0.003
(0.156; 0.539)  (0.145; 0.217)  (0.058; 0.119)  (0.023; 0.069) (0.010; 0.041)  (0.004; 0.025)  (0.002; 0.015)  (0.001; 0.009)
Coéte d’Ivoire 0.455 0.154 0.070 0.033 0.016 0.008 0.004 0.002
(0.264; 0.646)  (0.120; 0.186)  (0.048; 0.096) (0.019; 0.054)  (0.008; 0.032) (0.003; 0.019) (0.001; 0.011)  (0.001; 0.007)
Cameroon 0.248 0.126 0.067 0.034 0.018 0.009 0.004 0.002

(0.050; 0.442)  (0.084; 0.167)  (0.043; 0.095) (0.019; 0.056) (0.008; 0.033) (0.003; 0.020) (0.001; 0.012) (0.001; 0.007)

Notes: Median responses of export prices to a 1 per cent increase in prices in Colombia, Costa Rica and Belize. 68 per cent posterior bands are reported in parentheses.
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Table 6: Effect on Export Prices of a Contemporaneous Coffee Price Shock in All US Coffee
Export Countries

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8

Brazil 0.615 0.281 0.182 0.117 0.077 0.049 0.032 0.021
(0.537; 0.692)  (0.215; 0.350) (0.126; 0.246) (0.072; 0.172) (0.043; 0.123) (0.025; 0.087) (0.015; 0.062)  (0.008; 0.044)
Ecuador 1.252 0.223 0.172 0.104 0.070 0.045 0.029 0.019
(1.179; 1.320)  (0.149; 0.299) (0.120; 0.233) (0.063; 0.156)  (0.039; 0.113)  (0.022; 0.079)  (0.013; 0.056)  (0.008; 0.040)
Mexico 0.657 0.285 0.183 0.117 0.077 0.050 0.032 0.021
(0.585; 0.726)  (0.217; 0.353) (0.127; 0.247) (0.073; 0.173)  (0.043; 0.123)  (0.025; 0.086) (0.015; 0.062)  (0.008; 0.044)
Guatemala 0.406 0.253 0.172 0.109 0.072 0.046 0.030 0.020
(0.335; 0.475)  (0.190; 0.321) (0.118; 0.233) (0.067; 0.162) (0.040; 0.116)  (0.023; 0.082) (0.014; 0.058)  (0.008; 0.041)
Peru 0.369 0.290 0.192 0.123 0.081 0.052 0.034 0.022
(0.295; 0.439)  (0.221; 0.364) (0.134; 0.257) (0.078; 0.180) (0.046; 0.128)  (0.027; 0.090) (0.016; 0.064) ~ (0.009; 0.046)
Ethiopia -0.579 0.245 0.115 0.092 0.052 0.037 0.023 0.015
(-0.680; -0.478)  (0.180; 0.314)  (0.062; 0.173) (0.057; 0.138)  (0.026; 0.089)  (0.018; 0.066) (0.010; 0.045)  (0.006; 0.032)
India -0.019 0.236 0.130 0.093 0.057 0.038 0.024 0.016

(-0.116; 0.079)  (0.175; 0.304)  (0.081; 0.188) (0.056; 0.140)  (0.029; 0.095) (0.019; 0.069)  (0.010; 0.048)  (0.006; 0.034)

Notes: Median responses of export prices to a 1 per cent increase in prices in all US export countries. 68 per cent posterior bands are reported in parentheses.
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Table 7: Effect on Export Prices of a Contemporaneous Coffee Price Shock in Brazil

Period 1 Period 2

Period 3

Period 4

Period 5

Period 6

Period 7

Period 8

Brazil 0.615 0.171
(0.537; 0.692) (0.129; 0.218)
Ecuador -0.081 0.192
(-0.301; 0.125)  (0.147; 0.239)
Mexico 0.548 0.173
(0.453; 0.655) (0.130; 0.220)
Guatemala 0.488 0.141
(0.383; 0.602) (0.097; 0.188)
Peru 0.500 0.176
(0.402; 0.609) (0.133; 0.227)
Ethiopia -0.190 0.134
(-0.409; -0.004)  (0.093; 0.184)
India -0.135 0.140

(-0.352; 0.052)  (0.101; 0.185)

0.114
(0.080; 0.153)
0.094
(0.064; 0.132)
0.115
(0.081; 0.154)
0.111
(0.078; 0.149)
0.120
(0.084; 0.161)
0.080
(0.050; 0.113)
0.084

(0.055; 0.118)

0.073
(0.046; 0.105)
0.068
(0.043; 0.099)
0.073
(0.047; 0.105)
0.067
(0.042; 0.099)
0.076
(0.049; 0.110)
0.054
(0.032; 0.081)
0.056
(0.035; 0.084)

0.047
(0.028; 0.074)
0.043
(0.024; 0.067)
0.048
(0.028; 0.074)
0.045
(0.026; 0.070)
0.050
(0.029; 0.077)
0.034
(0.018; 0.054)
0.036
(0.020; 0.058)

0.031
(0.016; 0.052)
0.028
(0.014; 0.048)
0.031
(0.016; 0.052)
0.029
(0.015; 0.049)
0.032
(0.017; 0.055)
0.022
(0.011; 0.039)
0.023
(0.012; 0.041)

0.020
(0.009; 0.037)
0.018
(0.008; 0.033)
0.020
(0.010; 0.037)
0.019
(0.009; 0.035)
0.021
(0.010; 0.038)
0.014
(0.006; 0.027)
0.015
(0.007; 0.029)

0.013
(0.006; 0.026)
0.012
(0.005; 0.024)
0.013
(0.006; 0.026)
0.012
(0.005; 0.024)
0.014
(0.006; 0.027)
0.009
(0.004; 0.019)
0.010
(0.004; 0.020)

Notes: Median responses of export prices to a 1 per cent increase in prices in Brazil. 68 per cent posterior bands are reported in parentheses.
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Table 8: Effect on Export Prices of a Contemporaneous Coffee Price Shock in Ecuador,
Mexico, and Peru

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8
Brazil 0.410 0.216 0.140 0.089 0.059 0.038 0.025 0.016
(0.316; 0.506)  (0.163; 0.278)  (0.097; 0.191)  (0.056; 0.131) (0.034; 0.093) (0.020; 0.065) (0.012; 0.046) (0.007; 0.033)
Ecuador 1.252 0.163 0.136 0.079 0.054 0.034 0.022 0.014
(1.179; 1.320)  (0.103; 0.233)  (0.096; 0.183) (0.049; 0.119) (0.031; 0.086) (0.017; 0.060) (0.010; 0.043)  (0.006; 0.030)
Mexico 0.657 0.220 0.140 0.090 0.059 0.038 0.025 0.016
(0.585; 0.726)  (0.166; 0.281)  (0.097; 0.190) (0.056; 0.132) (0.034; 0.093) (0.020; 0.066) (0.012; 0.046) (0.007; 0.033)
Guatemala 0.208 0.208 0.131 0.084 0.055 0.035 0.023 0.015
(0.067; 0.354)  (0.157; 0.265)  (0.090; 0.179)  (0.053; 0.124) (0.031; 0.088) (0.018; 0.062) (0.011; 0.043) (0.006; 0.031)
Peru 0.369 0.222 0.146 0.094 0.062 0.040 0.026 0.017
(0.300; 0.439)  (0.168; 0.284)  (0.103; 0.200) (0.060; 0.138) (0.036; 0.098) (0.021; 0.068) (0.012; 0.049) (0.007; 0.034)
Ethiopia -0.371 0.194 0.091 0.070 0.040 0.028 0.017 0.012
(-0.630; -0.132)  (0.138; 0.256)  (0.052; 0.137) (0.043; 0.105) (0.021; 0.067) (0.014; 0.050) (0.008; 0.034) (0.005; 0.024)
India -0.287 0.190 0.101 0.071 0.043 0.029 0.018 0.012

(-0.552; -0.035)

(0.141; 0.244)

(0.065; 0.147)

(0.044; 0.107)

(0.024; 0.072)

(0.015; 0.052)

(0.008; 0.036)

(0.005; 0.026)

Notes: Median responses of export prices to a 1 per cent increase in prices in Ecuador, Mexico and Peru. 68 per cent posterior bands are reported in parentheses.
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