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World Commodity Prices and Domestic Retail FoodPrice Inflation:
Some Insights from the UK

James DavidsonAndreea Halunga Tim Lloyd, Steve McCorriston and Wyn Morgant

Abstract

We address the links between world commoditicgs andretail food price inflation
focussingon two aspects. Firsginceworld commodity prices represent a relatively small
share of costs of retdibod products, retail price behaviour may differ from world commodity
prices andther factor§exchange rates and other input costidl)also matter in determining
retail food inflation Second, noting that the world price spike of 2Q@0D8 was different in
the leveland duration from the price spike experienced in 2011, we also emphasise an
obvious but neglected fact that the effect on retail food price inflatipardis on the duration
of the shocks on world commodity markets, not justtfagnitude of pricespikes(the latter
often commandingnost attention Being an open economy reliant on world commodity
trade, the UK offers a natural and hithemteexploredsetting for theanalysis Applying time
series methods to a sample of 259 monthly observatiomsthe 1990(92012(3)period we
find substantial and significant long term partial etdasés for domestic food price inflation
with respect to world foodcommodity prices, the exchange rate and oil prictee (latter
indirectly via a relationship witlworld food commodityprices). Domestic demand pressures
and food chain costs are foundle less substantial and signifitasver our data period.
Interactions between the main driving variables in the system tend to modéhatethan
exacerbate these partial effects. Furthermore, the persistence o$ $boitlese variables
markedly affect their effects on domestic food s
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World Commodity Prices and Domestic Retail Food Inflation: Some
Insights from the UK

1. Introduction

The dynamics of retail food pricefiffer from the behaviour of retail prices in néood
sectors but also from the price changbserved on world commodity markethere are two
dimensions to thisirst, since the early 2000s, food inflation in moBCGD countriehason
averagebeen higher thamon-foodinflation: in the UK for example annual retih food
inflation has averaged 3@comparedo averageonfood inflation of 1.86. Second, retail
food inflation has tended to be more volatile than-fomd inflation: this is most obviously
associated with the commaodity price spikes on world market80i-2008 and 2011 aride
subsequent price collapsgving rise to rates of foodhflationin the UK between 13% and
3% compared to 3.7% and.1% for nonfood inflation over the 2002014 period.The
obvious pointhere is thatetail food prices are tied tbout distinct fromthe behaviour of
prices on world agricultural markets. Wigbme limited exceptionsand even in cases where
there are no explicit actions to limit the impact of world price gkanthrough trade and
market support policies these observationegarding the relative levels and volatility of

retail food pricehold over a large number of countries.

Against this backgroundaye providenew insights into the assessment of the links between
events on world commodity markets and domestic retail food inflation @vaiglone largely
ignored in the nowoluminousresearch on the effects of recent eve®wcifically, the
behaviour ofdomestic retaifood pricesis quite different fromworld agricultural pricesbut
insofar asthey are linkedit is thecumulative effects of events on world markets that matters
for domestic food inflatiomather than a direct patfsrough of shocksThesefindings have
potentially important implications for empirical research on food markats how the
interpretatim of commodity market events tganslated into policy advicdn particulag
while recent developments on world marketsehgenerated @apaciouditerature on the
causes and consequencesvofld price spikesit is important to note thah the developed
world at leastthe oftenreferred to ‘food’ products traded evorld markets are not the same
as ‘food’ productgpurchasedy domesticconsumer$ Indeed,though the cost shares vary
across food productanprocessed agricultural commoditigpically account for a relatively
small share of the final procesiggroducts bought by consumd2b-30% for the US, Han
(2008); 1530% in the EU Bukeviciuteet al. (2009)). As a consequence, factors such as

labour costs other inputs into processed foods are likely to be importantnmidétg retail

2 Notable papers covering the determinants of world conitjnpdces include~errucciet al. (2012),
Wright (2011) and Gilbert (2010) among others.



prices. Moreovergiven that most commodities traded on world markets are priced in US
dollars, the effect oblomesticretail food prices will also depend on exchange ratééch

may offset or exacerbate the doltlEnominated worldommodity pricechange Of course,
there has been much valuable research addressing the transmission of worlthpriags to
domestic food pricemm the wake of the commodity price crigister alia Gilbert 2010;IMF

2017 but in large parempiricalstudies have focussed onvariateprice relationsn the US

(e.g. Baumeister and Kilian, 2014) and the Eurozone (e.g. Porqueddu and Vendittin2012)
contrast tathe multivariate approackhat is here applietb the UK;an economy inside the

EU, reliant on tradeyet operating its own ekange ratg

The second issue we address in linking world price developments to eethipfices is to
investigatethe effects of both thenagnitudeand duration of price shockin determining the
inflationary effect While it is welkknown thatcommodty markets are characterised by leng
periods of price stability interrupted by shbved ‘spikes’ (most rotably from Deaton and
Laroque (1992andWilliams and Wright(1991))theimpact of thdongevity of the spik@n
retail food inflationis adimension of the shock that has gone largely unnoticed in empirical
work. However, we might expect the cumulative effect of the commodity prazk$b drive
domestic food inflatiorrather than any transitory volatility. While the gperiod shock
(that are thetypical currency ofsimulation exercisgsdelivers useful summariesf the
estimated impacishey contraswith the empirical reality in which commodity price shocks
are idiosyncratic irboth magnitude and duratiomeflecting differences in thewnderlying

causescommodity compositioand the macr@conomic caditions prevailing at the time.

Figure 1 displays the FAO food commodity indgrce the miel990s.It is clear that hie
experience of the firglobal commodityprice hike of 2007-2008 differednarkedly from the
secondin 2011, the former being an archetypglike in the seriesthe secondbeing
characterised by a rapidflation but more gradual declinkess obvious, but arguably more
important,is the‘'momentum’fuelling these episab. h contrast to the spike @)08which
emergedgraduallyand then abruptlfrom therelatively low levelsof 2002 the2011hike in

prices developed from pricegat werealready ahistorically high levels

While the likely causes of these differences Hasen documented elsewhere (seer alia,
Abbott et al.(2011), Ferrucci(2012) IMF (2008 and Tadesset al. (2014))it is dear that
the anatomy of thesepisodesvas different meaning thafor any given lag structure, the

3 The UK’s reliance on food imports is evidenced by data fromthe UK’s Department of
Environment, Food and Rural Affairs (defra) which repdit self-sufficiency in 2013 for ‘All Food’
at aound 60 per cent



characteriics of commodity price spikes will have a different effect on domestid price
inflation. This is important in the context diie experience of UKwhose food inflatioris
also displayed on Figure MNote here thaalthoughUK food inflation reproducedhe spike
on commodity markets 2008,it rose only modestly during 2011 despite escalationn

commodity prices being little different to that experienced in 2008.

While other factorge.g.including the underlying causes, how quickly sup@gponds, the
adjustments made by food firms and retailers as well as the macroeconomic environmen
may clearly have played a rolin differentiating the two ponsesthe observation that the
‘build up’ to the two world price spikes differastiggestshat thecumul ative impact of world

price developmentsnay also have contributed to the different experience of UK food

inflation inthese two periods.

Figure 1: FAO Food Commodity Price Index and UK Food Inflation (19962015)
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These two dimensionsmamely the multiplicityof potential drivers anthe magnitude and
duration of commaodity price shockare the focus of this papaie address these issues in
the context of the recent experience of food price inflation in the UK. Using patdta
coveing the 199€2012 period, we employ a dotegrated vector autoregressivamework
that allows us to account for a wider range of factors thatrdeterdomestic food inflation.

In addition, by using impulse response functions and a variance decomposition approach, we



distinguishthe relative contribution of world commodity prices and other macroeconomic
factors in food inflation We also highlight the importance of the characteristics of
commodity price spikes in driving the retail price effasing aneconometric approach that
readily facilitatesthe introduction of shocks of various (size and) durati®n. summarisg

the main insights are that: (i) world agricultural prices, theliBgetUS Dollar exchange rate
and oil prices have been the main dréveffood inflation in the UKin recent yearsthough
their relative contribution can vary depending on the lags in thetipamssggh of these
variables and (ii) the duration of world commodity price spikeaffectsthe role of
commodiy prices in UK food inflation. Does shortlived commaodity price spike ka a
differenteffect on food inflatiorfrom a price shock of the same magnitude but lasting for a
longer period? Our hypothesis is tiparsistent commodity price shocks increase retail prices
to a grater extenthan a ongeriod shock of the same magnituéstimates from the model

suggesthe effectof a permanent shoékmore tharseven timeshat of a temporary shock.

The paper is organised as follows. In Section 2priafly summariseempirical research on
passthrough between world commoditgrices and domestic inflationary impact3.he
econometric framework is outlined in Section 3 together with a summaitjeoimain
estimation results. In Section 4, we explore the nature of retail food price dyrianaias
atemp to separate thenpact of duration and magnitudte commodity price shocki the
short term. We also report the results from variance decompositizh highlights the role
of factors determining UK food inflation over féifent time horizons.In Section 5, we

summarise and conclude.

2. Commodity PassThrough and Food Inflation

Standard approaches to evaluating the impact of world commodity events ostidome
markets typically focus on the pa$sough between world andomestic prices. Tk
approach has also been widely employed in estimating the effegortd oil prices on
inflation (for example, Blanchard and Gali, 200Aamilton (2008 provides an extensive
review of the oilinflation passthrough literatureEstimating passhrough has also featured
in the analysis of agriculturdbod markets with Vavra and Goodwin (2005) providing a
summary of these issues. Focussing more directly on recent world commadit effects

on food inflation, IMF (2008)investigats the passthrough effects on domestic general

inflation for a wide range of countrieg=erruciet al. (2012)addresgood price passhrough

4 There is, of course, a more extensive literature on-ihasagh from upstream markets through to
retail but where the upstream market is domestic. While these issutpadeesome extent with the
concerns addressed here, our focus is more on linkages between domestangrioesmodity price
spikes, these having been at the forefront of public paticgicerns raiseith recent years.



in the Euro arearlhdr analysisshowsthat world prices are a poor approximation for cost
pressures that tkrmine domestic retail food pricbecausegovernment intervention in the
form of the Common Agricultural Policy breaks the direct link betweendmarices and
domestic agricultural prices, the latter being the main driver of food piic&uro area
countries. Other papers which have addressed {fassigh ofprices in upstream markets
through todomestic food prices the context of the ElhcludeBukeviciuteet al. (2009),
Porqueddu and Venditti (2012) and Bakucs and Ferto (2013).

One potentiadownside of theapproaclitypically appliedis thatit estimate bivariate time
series models and henceedoot account for other factors that may determine domestic food
inflation or influence the paghrough effect.The theoretical literature on pa$sough in
agricultural markets indicates that other factors are important. For exangptne® (1975)

and McCorristoret al. (1999) note that raw commaodity inputs are only one source of costs
determining retail food prices which, by extension, implies dltizer factors that could drive
retail prices should also be accounted.f®cognising this disconnect between time series
work on pasghrough in commodity/food markets, the econometric framework we employ
accommodatea range of other factors which ynalsohave animpact on the pashrough
between world commodity and domestic (UK) retail food pricéhese include
macroeconomic factors such the exchange ratevhich determineshe owncurrency price
effect of US dollardenominated price changesnuestic agricultural prices arile price of

oil as well as other demand and supply shifters that underpin the theory dfggreission

in the food sectofsuch as the costs of laboufhus,while the econometric approaelike
many other studies ithis areais atheoretical, we relate the specification to an underlying
structural story in that we recognise that (a) a range of factors can deternrigescimaretail
prices not just raw agricultural commodity prices determined on world tsaake (b)as a

conseguence, that raw commodity prices on world markets will behave diffefiemh

5 Given the focus of this paper, we acknowledge but do not address the fissyemmnetric price
transmission. There is a considerable liteetan this issue more gemally (see Meyer angon
CramonTaubadel (2004), Vavra and Goodwin (200%)yey and Manera (2007and Bakucs,
Falkowski and Fertd (2014pr comprehensive surveys). Empirical evidence on the fepmixed
and to some extent modeépendent but asymmaetiprice transmission appears to be most evident in
markets for specific products; aggregation over products tertdimgask the asymmetric responses
detected at more specific levels.d. onlydairy productsn the UK, London Economics 2003 and
AHDB 2011). Recent empirical analyseof Porqueddu and Venditti (201ahd Hassouneht al.
(2015)find little evidence of asymmetry at either aggregate or commagigific levels using two
recentlyproposed test methods. Given the numerous appeeaochtesting (Frey and Manera (2007)
catalogue six further approaches) and our interest in the macroecdactois affecting food price
transmission, the model adopted hassumes symmetric adjustment. It should be noted however, that
the tractability of asymmetric price transmission testing is a key attrantiba bivariate setting.

5 The difference between these two approaches is that Gardner (1975) assunws itiaufdry to be
competitive while McCorristomt al. (1998) allow for market power in the food sector in determining
passthrough.



domestic retail food priceRRelated to the latter, we also draw on the observation that
agricultural prices are characterised loyg periods of relatively low andtable prices
punctuated with shotived spikes (see Deaton and Laroque (1992) and Wright and Williams
(1991)). As suchthebehaviour of food inflatiomight well depend on the characteristics of
spike episodes including the builgh of the spike, wheri¢ starts from and how long it lasts.
Since these factormight alsofeed through to retail food prices in an accumulated manner, it
is not just the level raw commodity prices reach dsbthe duration of the spike episode

thatcoulddetermine the infl@onary impact of commaodity price movements.

3. Empirical Model

(i) Econometric approach

In an open economy such as the ,We presume thaaggregatdood prices refleca basic
relationship posited bythe theoretical literature on pagsough augmented by
macroeconomic factothat are small in number, natatonary and dynamically complek
such circumstanceshe cointegrded vector autogressive {ZAR) rather than a biariate
mocel offers a tractable framework. Applying this approactht experience of UK retail
food inflation, the specification of the-\ZAR is given by:

Xt =@1X¢_1 + PoX¢_p +...+ O pXy_p + YDy + 8¢ (1)
whereby Xy is avector of I(1) variables containing the UK retail food price indgy and a
set of dollar-denominatedactors that are likely to play a role in the price transmission
process, namelworld agricultural priceg W, ), the world price of oil ¢;) and the Sterling
Dollar exchange rateg(). In addition as an agricultural producer, domestic fagate prices

(d;), which may differ from world prices in both composition and timioguld also be
expected to play a role. Taapturethe non-agricultural costs of food processing and retailing,
Xt is augmentethy UK labour costg C; ) and the level of UK unemployment() the latter
being wsedto proxy domestic demand for fodd.Deterministic terms (constants, trends,
seasonals and dummies) popul D¢ and €¢ is a vector of disturbances, each element of
which is assumed to be serially independent with zero mean and finite covariangg X at

The maximum lag lengthp) is determined empirically using conventional model selection

criteria.

7 In principle it would have been preferable to use manufacturing inpus @ssta measure of other
costs. Since this measure turned out to be statisticailgnificart (possibly reflecting presence af o
explicitly in the model)) we opted for an index of labour costs to captureommodity costs ithe
food manufaturing andretailing sectors

8 Variables are expressed in natural logarithiata definitions and sources are provided in the
appendix.



While (1) captures the dynamic correlations between the variables succinetiVAR is
difficult to interpret economically. Where the variables forrdrdegrated relationshipthen
(1) is more conveniently expressed in its vector error correctieiCf\Yorm,

p-1
Axg =0 Xeg + ) TiAX_j + WDy +& (2)
i=1

in which the ceintegrated relationships are explicity parameterised by the m#trix
coefficients of which provide estimates of the usual {ong response elasticities. In the

empirical analysistrace and maximal eigenvalue statistics are used to assess the number of

co-integrating relationships among the data. Equation (2) also defines & wilagiror

correction coefficientsr, elements of which load deviations from equilibriuine.f'X;_; )
into AX, for correction, thereby quantifying the speed at which each varialsts to
maintain equilibriumThe matrices of coefficient’; for i = 1,...,p — 1 capture the short

run effect of shocks to the variables @x;and thereby allow the short and lenm

responses to differ.

(ii) Cointegration analysis

The empirical rodel to be estimated is sevenequation vector error correction (VEC)
mode| consisting of UK food prices anithe six potential driversas set out above. The
systemis estimated using the least generalised variance estimator availableeirseries
Modelling 4.31 using Ox versian 7.00 (Davidson 2014, Doornik 2022pver a sample
consising of 259 monthly observations in logarithmic form, spanning the period September
1990 to March 2012. All these series are mtationary, exhibiting stochastic trends, and our
first step is to ést for the existence of cointegrating lenug relationships. Results for
Johansen cointegration tedts a GVAR with seven lags, as chosen by the Sclwvar

Bayesian selection criterion, are shown in Table 1.

® The least generalized variance estimator is equivalent to Gaussian malikelihnod. All data and
summary computer output is available upon request.



Table 1: Cointegration Test Statistics [p values]

Johansen tests ofgHrank =r Trend test given rank 5

r Maximal Eigenvalue Trace v2(n-r)

0 46.9 [<0.05] 149.6 [<0.01] 57.3 [0.000]

1 41.4 [<0.05] 102.7 [<0.025] 20.1 [0.003]

2 29.3 [<0.2] 61.3 [<0.2] 16.9 [0.005]

3 20.0[<0.5] 32.0 [<0.2] 14.0 [0.007]

4 7.0 [<1] 12.1[<1] 14.0 [0.003]

5 4.6 [<1] 5.1[<1] 5.7 [0.059]

6 0.4 [<1] 0.4[<1] 3.3 [0.069]

For the maximum eigenvalues and trace tests, the square brackets uppti bounds on the
p-values according to the tabulated critical values for these tests. The fimahcshows tests
for the existence of a deterministic trend, given each value of the cointggiatin These are
x? with n-r degrees of freedom on the hypothesis of cointegrating ramid no drift, with
asymptotic pvalues shown.)

These ¢sts point to the presence of two cointegrating relationships at camadrigvels of

significance Examination of the unrestricted estimates suggests the firsvestacdl) price
transmissiorrelationship(denoted’ x,_,) between raw commoditgnd retail food w; and
I,) augmented by the exchange ra®)(and supply and demand shifters; (and U,
respectively)and the secon(tenotedB,x,_,) a (horizonta) relationshipbetween the dollar
price of oil (0;) andthe food commaodity indegw; ). Normalising the coefficients of the first

cointegration relation on retail food prices and the second on world food comrpadéyg

and excluding statistically insignificant estimaygsdsresultsreportedn Table 2

Table 2: Long Run Elasticities [p values]

Elasticity of UK retail food prices (; ) with respect to:

World food commodityrices(w; ) 0.57

[0.00]
Exchange rateg; ) -0.45
[0.00]
Labou cost shifter ¢;) 0.25
[0.03]
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Unemployment ratey ) -0.15
[0.15]

Elasticity of world food commodity prices\ ) with respect to:

Oil prices(0;) pre-1999(3) 0.49
[0.00]
Oil Prices(0; ) post1999(3) 0.58
[0.00]

As can be seen from the table, significant lomg influences on domestic food prices are
found, notably: world food commodityprices, the exchange rate, labour costs &ade(y
significantly) with the demand proxy, unemploymeAs far as the long run is concerned,
domestic agriculturaprices contributaothingto retail price formatiorover and abovéhat
exerted byinternational commodity price$Vhile indicative of the UK’s position as an open
economy reliant on commodity tradkis worth noting thatlomestic producer prices remain
in the model owing teheir highly significant role in the short run determination of retail food
prices the impication here being that the effect of trade on price adjustment is not
instantaneous but takes time so that in the interim, domestic agatubtices convey
information that ispertinent and distinct from thégsals emanating from world prigé®
The elasticity of retail food prices with respect to world food commodity prctee long
run price transmission elasticitysuggests that, other drivers held fixed, a 10% increase in
agricultural prices on the world market is associated with% féreae in retail food prices

in the long runBy this measure, price transmission between commodity and retail markets is
thus not ondor-one, reflecting the stdising influence of noragricultural corponents in
retail food pricesThe results also point tthhe important role played by exchange rates in
domestic food prices: a 10% appreciation (depreciation) in the value dah@ighinst the
dollar beingassociated with a loAgn 4.5% fall (rise) in retail food priceseteris paribus.
The similarity ofthese two elasticities suggedhat the domestic effect of changing world
prices is broadly similar irrespective of the souofehe dollar price change, as might be
expected The supply and demand shifters that augment the price transmissidonsélpt
have somewhat smaller effects on food prices, and suggest that a 10% increassmh@em
measured here lihe rate ounemployment) and supply (labour cost) shifters leasttisis
paribus long-runeffects on food prices 61.5% and 2.% respectivel.

10The oil price, while not significant in the first cointegrating relation, isdrtant indirectly, though
its effect on world prices, and forms the second cointegrating relatioiscassked in the main text.
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The secondcointegrating relationis a simple bivariate linkage betwedhe dollar
denominated worlgprices of food commoditiesand oil This long-runrelation brings the
price of oil (that was insignificant in the price transmission relaligs) expicitly into the
modelvia its camovement with international food commodity pricEstimatesn Table 2
suggest that in the pe2000 period, a 10% increase in oil prices has been associated with a
5.8% ceteris paribus increase in world agricultural commodity prices. The somewhat smaller
increase 4.%0) prior to that date suggests that commodity prices have indeed become more
sensitive to energy prices in recent yearsVhile relationships between international
commodiy prices are not our principal focus, incorporating them in a secceimdegyating
relation does mean we are able to quantify the impact of oil prices on doroedtiaflation

an aspect of policy relevanauring the oil price boom and bust the samgbans.We
address this issurmally using impulse response analysis in the following sectiot
merely note here that chainking the longrun elasticities implies thatn the pos2000
period,a 10% change in oil prices leads tba#%0.57) 3.3% increase in food pricesteris
paribus. As with the other drivers, the response of food prices to @i @thocks is inelastic

and, according to the estimates in Table 2, not dissimilar in magnituthe timpact of

changes in the exchange rate.

In the final version of th&’ EC, the coefficient matriceim equation (2 are subject to a large
number of restrictions, based both on the outcome of significance tests, and whagssesligg
by the data characteristics and the underlying economic redhipm}? Specifically the
monthly seasonal dummies are included inghert-run equations onlfpr UK retail food

prices and UK agricultural prices, the other series being eitheorsglysadjusted or nen
seasonal. Smadind insignificant estimates in theatrices of short run effects; are also se
to zero. Of particular interest ithe matrix of error correction coefficients. While
corroborating the existence of any cointegrating relationshigsctedl by the trace and

maximal eigenvalue statistics they also of interest in their own right, owing to the fact

that they offer a useful summary of the speed at which the syatigimsts when out of

equilibrium. Resultssuggest that the first cointe¢jom relation( B}x,_,) enters the food

I The switch in the elasticity of world commodity prices with respect ttive of oil is captured by
including a dummy variable in the coggirating relation defined as zero up to the break date and unity
thereafter, although this refinement is not shown explicitly in equ@tihrExperimentation suggests
that the precise date of the structural change around this time hasfkitkeosf theestimates and their
statistical significance. The 199breakpoint has been chosen on the basis of model seledt&ria
(SBC) rather than formal testing, pevalues reported in the table should be treated with caution.

12 Diagnostic checksndicate model adequacy at conventional levels of significar@enditional
moment testswith asymptoticp-values in bracketsare as follows: @ocorrelation:y?(49) = 54.8
[0.28]; functionalform: y? (49) = 53.8 [0.31]. (Note, these are whokgystem tests. Thtest degrees of
freedom are accounted for by seven test regressors, lagged residsglsared fitted values, in the
seven equations.)

12



price with an estimate of0.05 that is correctly signedfor stability of the systenand
significant with a pvalue of 0.005. The secormbintegration relatior{8,x,_;) entersthe
world food price equatiomndis estimated at0.04 again correctly signed and with a p
value of 0.013. Together these error correction coefficients allmng run linkages in
international commodity markets to permeate in to UK food pridésa rate of5% per
monththey imply aseemingly sluggish adjustment, a feature that refietsthey arga)

averagesind (b)predicated on theeteris paribus clause limitations thatve nowrelax

4. Retail Food Price Dynamics

4.1 Methodol ogy

Since the variables included in the model can be reasonably treated as predétérm

contemporaneously exogenous) to UK food priees,undertake an impulse resporihe)

analysisto trace thedynamiceffect of shockaisinga standardrather tharorthogonalised)
impulse response functiom doing sowe adopt methods of stochastic simulatiiven the
nondinear structure of the model that is induced by the structural break in thedseco
cointegrating relationshisée, for example, Koog al., 1996). While more computationally
complex than otherapproachesit doesrather easily facilitate the simulation of a broad
spectrum of shockssince being nofinear it does allow us to investigate the effect of
commodity shocldurationon UK food prices Specifically,the standardmpulse response
functions are computed by Monte Carlo simulation using the following procedure:

Step 1. Model residuals are randomly resiaahfio provide the shocks. Henee use 1000
simulations, the sample period being used to provide initial conditions.

Step 2. Multistep forecasts are computed by the Monte Carlo method, the median of these
1,000 runs providing the point forecasts that represent the baselife. pfafesired,
the confidence bands can also be calculated, these being given by the relevant
quantiles of the Monte Carlo distribution.

Step 3. A unit shoclks introduced into thequationto be perturbedsuch as the world food
commodity price equation) by adding@roone dummy, either as an impulse (ene
period) shock that takes the value 1 in the first forecast period and zenwisther
as a steghange that takes the value 1 up to the required forecast horizon and zero
otherwise. In this approach, the dummietsoduce shifts in the equation intercepts,
and are supplied with coefficients to fix the desired magnitude of the shockil&nce
equations are in logarithmic form, perturbing the intercept can be viewduftasys
the model solution by a factor of proportionality. Thus, adding log(1.1) = 0.095 to the
intercept has the effect of shifting the mean path of the process by 10%. Other

magnitudes can be incorporated in a similar way.
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Step 4. Similarly to Step 2, the Monte Carlo exercise-isimaising theequation in Step ®
compute point forecasts (and confidence bahexjuired) for the perturbed values.

Step 5. An impulse response curve is then estimated by computing the diffef¢hnedwo
median paths, subtracting the perturbed values obtained in Step 4 from theebaselin

ones obtained in Step 2.

It is important to emphasize that this method of introducing a shift ignores the observed
correlation between the model disturbances measuré&angd thus the construction of the
impulse responséunction differs in principlefrom alternativeprocedures described for
example,by Liutkepohl (200% Section2.3.2) in which the model equations are rotated so
that the shocks are orthogonad effect,this shocksall the equations so as to reproduce the
effect of a disturbancén the target equation uncorrelated with the others. One of the
difficulties with this approach is that it requires the assignt of a contemporaneous causal
ordering of shocks, so that the upper triangular factorizatidghi®fcomputed appropriately.
This choiceis necessarily somewhat arbitraryBy contrastthe methodve adopt avoids the
need to impose a causal ordering and can be thougtstraéasuring the effect of a shift in
one driver in isolation, rather than of an orthogonal disturbance. As a conseqhence, t
interpretation of theesults isarguablyalso more straightforward thahe alternativein our
approachshocks emanatfrom the empirical distribution of model residuals rather than a
hypothetically derived ah artificially generated disturbance, as is the case with

orthogonalisatiort®

4.2 Food Price Drivers and Response Dynamics

Using the procedure outlined abowagure 2 illustrates the dynamic effect of a 10% ene
period shock in each driver on the food price index in the 18 months after the gteock
effects being expressed as a percentadieegiredicted food price level in the absence of the
shock. Each impulse response function measures a separate experiment (i.e. ack(% sh

each driverandare plotted together merely for convenie¥ice

Figure 2: The Percentage Change in Food Prices Following One Period 10% Shocks

13 See Koopet al. (1996) on this point but notice that since the shocks are rifttagmnalised they
cannot be givera structural i(e. causal) interpretation and hence the response functions merely
represent the model’'s best estimate of what would happen followiragk &han individual equation.

1 To facilitate comparisonof shocks fromdifferent drivers of foodnflation, we do not report the
estimated confidence intervals for each impulse response function.
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As can be seen, shocks to world food commodity prices and exchange rates have the larges
guantitative impact on food prices with the maximum impact occurringhén nionth
following the shock. Specifically, a ofperiod 10% increase in world food commodityces

is estimated to increase food prices$%6 in the month immediately following the shock,

an impact that diminishes to 0.06% (effectively zero) a year after thk. gkowith the long

run elasticities discussed previously, the effect of exchange rate shocks isatjuelytit
similar albeit opposite in sign; a engonth 10% appreciation in Sterling depreskexd

prices by an estimated 0.2% in the month following the shock and by 0.1% one year later
Oneperiod shocks to labour costs and unemployment produce similar patterns but with
guantitatively smaller impacts. In contrast, oil price shocks appear to hdigihlegffects

on food prices in the short run, building momentum only slowly over time, a feature we
explore in moe detail below.

Subject to the usual caveats regarding-mamginal changes, the effect of larger shoskgh

as those generated bypical commaodity price spik& can be inferred from the graph simply
by multiplying by the appropriate scalar. For example, a 50%ease in world food
comnuodities prices for onenonth shifts the impulse response function by a factor of five,
increasing food prices by nearlyx(®28=) 1.5% in the month following the shock and by
0.3% a year later. While not inconsequentiae effect of such a large shock seems small.
Furthermore, similarly modest effects result following shockthé exchange rate, and even

more so for the other drivers. However, the puzzle is more apparent thamnoeathese
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seemingly modest effectaerely reflect the shotived (oneperiod) duration of the shocks.
To illustrate, we repeat the experiments, this time simulating thet effecpermanent 10%
increase in each of the drivers on the food price level (Figur&iven our modelling

framewak, modifying the shock duration is straightforwaidce it merely involves creating

dummy variables that switch on for various lengths of time.

In each simulation, the shock shifts the driver to a new level thatrisapently 10% higher,
with the esult that effects last for longer and are considerably larger in tadg(mote the
different vertical scales to Figur@sand 3) For example, a permanent 10% shock in world
commodiy prices leads to an initial B2 increasgreplicating the result od one-period
shock)which then ontinues to grow, peaking at 20some 18 months later. Hence, the
effect of a 10% commodity pricdnack differs by a factor of (2/0.28=) 7.1 depending on
its duration. Similarly amplified effects are predicted when permasiemtks to the other
drivers are simulatedVhile the simulationpresented in Figure &sume permanent shocks
(and so are more akin to shifts rather than shoak4)0%, t is easy to see how persistent
shocks ofthe magnitude experienced recentcommaodity pricecrisesmight induce double
digit food inflation, something that we now explore in greater detail below

Figure 3: The Percentage Change in Food Prices Followirlgermanent 10% Shocks

3.0
World Food Commeodity Prices
2.0
Labour Costs
1.0
Oil Prices
g 0.0 ¢ +
i
&

Manths

Unemployment Rate

-1.0

S:f Exchange rate

-3.0

4.3 Commodity Price Spike Duration and Food Inflation
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The oneperiod and permanent commodity price shocks portrayed in Figuraad 3
underline thatt is not just thesize ofthe shockthat matterdor domestic food price inflation
but its duration too. Since the figures represent poldlustrations (i.e. oneperiod and
permanent shocks} is useful to gauge the impact of some more empiricadlievant
intermediate case§igure4 presents thgerantageresponseof domestic food priceto a
10% shock in world food commodity prices of various durations, with D=1 and D=c0
representing the impulse response functions ofpam®d and permanent shocks to world
food commodity priceslisplayedin Figures2 and 3 Referring to Figure4, the effect ofa
10% shockto commodity prices that persists for three morithestimated to gradually
increase UK food prices peaking at poMt’‘and subsiding thereaftalong the line ‘WX:

In a similar fashion, a 10% commodity price shocks that persists for nimthsrie estimated
to peak at pointy’ and decline along the lin¥Z'.

Figure 4: Percentage Effect on UK Food CPI of a 10% Shock to World Food
Commaoadity Prices by Duration of the Shock
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Despite the rather synthetippearance of thesponse to the shocks, what is apparent is that
the size and persistence of the effect on food prices incredgtbeduration of the shock; the
impact developing during the period in whitie shock persists and declines thereafter as the
shock becomes more distant. This dictates that the maximum effect oprioesl does not
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occur at some fixed lag length, say five months after the shock, but varighevilration
of the shock; shotlived shocks creating peaks in food prices that are more immediate than
with longlasting shocksNote also that persisteshocks such as thosksing more than
nine months oso aremore akin to a permanent change than one-off shocks, suggesting that a
typical commodity price spike (the 2008 spike lasted around 15 months) is likaljutmei a

response towards the top end of the magnitudes estimated.

The model may also be used dssesghe size of commodity price spike thawould be
required to induce a particular level fobd inflation in the UK For exampleit may be of
interest toestimate theize ofcommaodityshock requiredh futureto reproduceghe domestic
food price inflationobservedin 2008 or indeed2011. Given the foregoing analysishd
answer necessarily depends on the duration ofdh@nodityshock.Dealing first with the
2008 episode, which sawetail food inflation rise to 13% from a base of around 3%,
estimates from the model suggest the world food commodity price index wouddmeise
(10/0.028=) 35% if it were a onemonth shock(10/0.075=) B3% if the shock were to last
for three months or(10/0.20=) 50% if the shock persistefbr 15 months — in fact not
dissimilar to the 58% rise in theommodity food pricandexreported in the Introduction.
Using similar reasoninggeproducingthe inflationary episode in 2011, in which retail food
inflation rose by around 5 percentage points (from 2 to 7%) would have required a 33%
increase in food commodity pricéassuming a commodity price shock lasting 8 monghs)
little under the 41% increase actually observed.|&\ie precise duration of trehocks is
debateable and the simplistic nature of the model undeniable, it does go some ecaynd a
for the markeddifferences in the inflationary consequences of the two commadite
spikes observed in the samjleriod Less contentiousliperhapsthe model does underline
the message that it is both the magnitude and duration of commodity price $tadckatter
for retail food inflation.

One othepointis noteworthy. Sizeable though the responses to persistemmodityshocks
are, they areconsiderablylower than those implied by the longn elasticity(reported in
Table 3, acommonly used metriof passthrough The extent to which estimates of the
permanent shock differ from the corresponding tomng elasticity depends on the importance
and nature of the interactions among the variables in the system, whiclc@pmoiated in
the impulse response analysis and ignored by the elasticities. Results suggdststha
interactions tend to dampen the effect of woelimmodity price shocksthe predicted
maximumimpact on food prices (2.0%) is less than-thed that implied by thdong run
elasticity (5.%0). As a result, a (sayermanent0% increase in world food commaodity

prices is predicted to raise food prices to a peak tlatnost5x2.0=) 10% above their pre
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shocked level, considerably less than thé(3=) 28.5% implied by the loagin elastidies.
The key point herés that not only are the interactions between variables in the system
quantitatively important they also tend to moderedéher than exacerbatsommodity price

shocks.

4.4 Assessing the Drivers of UK Food Inflation

In time series applicatiorisvolving VARS, dccomposing the forecast error variance provides
a convenient summgaiof the relative importance each variable to the evolution of all other
variables in the systefsee for exampld,ltkepohl (2006), section 2.3.3)able 3 reportthe
contribution of each variable to domestic food prices at various points in thadbherizon
based on estimates from the modgttries reportthe relative importance of shocks from
each source so that eagdw sums to one. Moving down each column therefraees the

relative importance of each variable in food price variation over time.

Treating the figures at 1, 12 and 36 months as short, medium and long run relgpective
estimatessuggest that in the short term, idiosyncratic shocks to food pricesitenichate
those from the drivers, reflecting that shocks take time to permeateaétatiofood prices
Domestic agricultural pricehocks are the first to register in food prices but never account for
much more than 13% of their variation and are overtaken by the influence of world
commodity prices, which account for around -ohied of food price variation in the longer

term.

Table 3: Forecast Error Variance Decomposition of UK Retail Food Prices

Months UK UK World Exchange Labour Unemployment Oil

Food agricultural commodity rate costs prices
Prices prices prices

1 0.99 0.00 0.01 0.00 0.00 0.00 0.00

6 0.72 0.12 0.06 0.04 0.02 0.02 0.02

12 0.50 0.13 0.19 0.12 0.01 0.02 0.02

24 0.25 0.08 0.36 0.19 0.01 0.01 0.11

36 0.14 0.05 0.36 0.19 0.00 0.01 0.26

Like world commaodity price shocksxehange ratemanifestin the medium termeventually
accounting for around offéth of food prices, whereas the proxies for manufacturing

(labour) costs and consumer demand (unemployment) contribute little at angsforec

19



horizon!® As noted earlier, the effect of oil prices is distincinfi the other driversin that
despite having virtuly no effect in the short term (echoing the findings afuBieister and
Kilian, 2014)it is found toplay an influential role irthe variation offood prices at more
distant horizonssomething that is capturdwy the cointegrating (lorgun) specificationof
the estimated modelWhat isalso apparent from these resuits the important impact of
internationalfactorson UK food prices, domestic factoanly accounting for onéfth of

food price inflation ovethe sample.

5. Conclusions

We have highlighted two issutgatarepertinent in addressing retail food price inflation and
the links between domestic retail prices and world commodity pifidess, world agricultural
prices are not the sole driver of domestic retail food prices; fabtrs matter too. d fully
assess what factors drive domestic food inflatiem employed a seven varialgeintegrated
vector autoregressioC-VAR). With reference to the UK food inflation experience over the
19902012 period, a notably turbulent period in recent histavg, show that world
agricultural prices are indeed an important determinant of food pricasobubre so than
exchange rates and oil prigehe latter emerging only in the long run and hence unlikely to
be captured by models that do not accommodate equilibrium relationsMpsables
included inthe model to proxy for food demand and industry costs were found to have
statistically signiftant but quantitatively small effects on food inflation during the sample
frame, although this need not be the case in other pebedgpite the reducefdrm nature of

the estimated model, embedding the price transmission relatidnshipcher, more thory-
consistent, frameworkoes allows the role of other factors to be assessed in both the short
and longer term. Second, we highlight that tllynamiccharacteristics of commodity price
spikes affecsignificantlythe inflatiorary effect; it is not jst the level of prices reached in a
‘spike’ that matters but also the duration of the spiii&elf. For any given lag structure that
determines the pagkrough effect, the duration of the spike is a key determinant of the final
effect on domestic food mes Despite the seemingly obvious nature of this conclusion, little
attention has beenafu to it in the past, an outcome that may reflectithpulse response

methods commonly employdd evalae commodity price transmissioWhile our results

5 The statistical significance of labour costs (and to a lesser extentployenent in the cointegration
analysis suggests that the reason for their laddonfribution to UK food inflation is due to a lack of
variation over the sample period. In periods where these factonsoaeeprominent, their contribution
will be greater. Of course, the imperfect nature of the proxies used may ajsa pbnfoundingole
but in the absence of bati@ata, it is not possible to be more decisive on this.
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pertainsolely to the UK's experience, it seems likely that the principles might appte
generally where the aim is to gauge the domestic retail price impact of eventsrldn w

commodity markets.
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Appendix

Definition

Source

UK Consumer Price Index (atems).
UK Consumer Food Price Index.
UK Retail Price Index (all items).

World Food Price Index

$:£ Exchange rate

Agricultural Producer price index (UKAPPI).
Average Earnings index for the whole economy s.i

Oil Price ;UK Brent, light blend 38 API, fob U.K.
Unemployed: UK (Thousands)a.

Office for National Statistics (ONS)
OECD, OECD Statistics. http://stats.oecd.org/index.as
Office for National Statistics (ONS)

IMF Primary Commodity Pdes:
http://www.imf.org/external/np/res/commod/index.asp

IMF Financial Statistics
UK DEFRA
Office for National Statistics (ONS)

IMF Primary Commodity Prices:
http://www.imf.org/external/np/res/commod/index.asp

Office for National Statistics (ONS)
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