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Chapter 3

Cost Pass Through and Asymmetric Price Transmission

3.1 Introduction

This chapter outlines the theoretical concept of price transmission mechanism or cost pass
through and elucidates the links between market power and asymmetric price transmission. It
then provides an overview of the relation between oligopsony and cost pass through, and the
relation of oligopoly and cost pass through. The chapter also delineates some early models of
asymmetric price transmission used in the literature. It then presents both general empirical
findings and those specific to the milk, petroleum, and electricity industries. Loy et al. (2016)
used the term vertical price transmission and Cost Pass Through (CPT) “to characterize the
impact of factor price (cost) changes on downstream product prices” (Loy et al. 2016, p. 184).
For the purposes of the present study, the terms ‘cost pass through’ (CPT) or ‘asymmetric price
transmission/asymmetric cost pass through’ (APT) are applied to both the pass through of an

input price change to the wholesale price, and an input price change to the retail price.

Moreover, the chapter presents empirical findings relevant to the detection of asymmetric price
transmission as well as the estimation of cost pass through. Empirical findings relevant to
supply chains beyond the remit of the present thesis are also discussed, including financial
services, exchange rate pass through, and the airline industry. Finally, the empirical findings
relevant to the food supply chain and milk products, and petroleum products such as road fuels

and electricity, are presented and discussed.

3.2 Theoretical Aspects Behind Price Transmission Mechanism

Three main aspects of academic literature examine vertical price transmission. These are
typically characterised as the magnitude, the speed and the nature of the adjustments through
the supply chain, and the various shocks that occur at different stages of the chain. “In the
context of this definition, the underlying links across agents at different levels of activity from
production to consumption, and vice versa may be summarised in a single set of measures that
define the speed and size of the impacts of a shock in prices at one level on the prices up or
downstream” (Vavra & Goodwin 2005, p. 4). A first aspect is the effect in terms of size and
timing, on wholesale and retail prices of a shock'® in the commodity market of a chain. A

second is the transmission of a price change with a time lag. The speed of adjustment is of

16 This thesis interprets a positive shock (increase) as a positive change in the input/wholesale price and a
negative shock as a negative change (decrease) in the input/wholesale price.



equal importance. Wholesalers, distributors, processors, and retailing firms’ actions can affect
the speed of a price change transmission along the chain. As Vavra and Goodwin (2005)
explain, in the case of high adjustment costs, price signals may be passed with time lags. High
transaction costs could also lead to asymmetric price transmission. Thirdly, imperfect
transmission occurs in the form of asymmetric reaction to the positive and negative shocks
(Vavra & Goodwin 2005). This means that the price change which occurs at one stage of the
chain is asymmetric with regards to the change that occurs at a different level of the chain.
Thus, studies interrogating price transmission make a distinction between positive and negative

asymmetry.

Indeed, Peltzman (2000) claims that any standard economic theory which does not account for
APT in a situation is fundamentally flawed. Asymmetric Price Transmission has become
increasingly relevant to policymakers due to its inherent social welfare and policy implications.
Vavra and Goodwin (2005) purport that one such implication is that the consumers do not gain
anything from a decrease in price at the input level or producers might not gain anything from

a price increase at the retail level.

According to Meyer and Taubadel (2002), market structure is a main cause of asymmetry, with
market power in the upstream level leading to a positive asymmetry. While costs increases
exert an increasing and immediate effect in output prices, if costs decrease, firms keep the price
higher than the competitive level and this decrease will not be transmitted. The following
diagrams are taken from Meyer and Taubadel (2002) and illustrate speed and magnitude within
the concept of asymmetric price transmission. The last diagram also illustrates a positive

asymmetry since the literature distinguishes between positive and negative asymmetries.

Diagram 1a. Magnitude

Source: Meyer and Taubadel 2002, p. 3

According to Meyer and Taubadel (2002), Diagram 1a illustrates that the magnitude of the
response of a price change at the output level to a change in price of the input depends on the

direction of this change.



Diagram 1b. Speed
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Source: Meyer and Taubadel 2002, p. 3

Diagram la demonstrates that the price of output goes up when there is an increase in the price
of the input. When there is a decrease in the price of the input, price of output is reduced
asymmetrically. Diagram 1b illustrates that when the input price goes down the output price is
reduced with a time lag.

Diagram lc. Speed and Magnitude
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Source: Meyer and Taubadel 2002, p.3

In Diagram lc, the increase in the price of the input takes two periods (t1 and t2) to be fully
transmitted to the output, while a reduction in the price of the input takes three periods to be
fully transmitted. Both Meyer and Taubadel (2002) and Peltzman (2000) make the distinction
between positive APT and negative APT. If the price of the output reacts more fully or rapidly
to an increase in price of the input than to a decrease as per diagram 2, the asymmetry is termed
‘positive’. ‘Negative’ asymmetry denotes a situation in which price of the output reacts more
fully or rapidly to a decrease in price of the input than to an increase. Meyer and Taubadel
(2002) posit negative asymmetry as positive for the consumer creating an increase in welfare,
whilst positive asymmetry is negative for the consumer and creates a decrease in welfare. At
the same time, Meyer and Taubadel (2002) underline the importance of the distinction between

positive and negative asymmetries and their potential welfare effects.



Diagram 2. Positive Asymmetry
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Source: Meyer and Taubadel 2002, p.3

3.3 Factors Behind Asymmetric Price Transmission

Several theoretical arguments underpin the asymmetric adjustment of final prices caused by a
change in costs at any part of the chain. To begin with, Vavra and Goodwin (2005) note that
profit maximizing firms in competitive markets adjust retail prices to changes in input prices
symmetrically. This only takes place in the case of no imperfections. Lastly, expectations of
government intervention can also lead to asymmetric price adjustments. This is likely to occur
when agents believe that price movements in one direction may be more likely to trigger
government intervention than movements in another: e.g. the government is likely to intervene
if market shocks lower producer prices than if producer prices increase (Vavra & Goodwin

2005; Szoke et al. 2019).

Although these and other explanations have been discussed and demonstrated theoretically or
empirically, imperfect competition in the market has been identified or perceived as the main

reason for asymmetric price transmission.

3.4 Market Power and Asymmetric Price Transmission

This section outlines another main factor of major concern: that of market power. Retailers
seek to maintain their ‘normal’ profit margin- of the break-even-point, when input price rises.
As such, when wholesale prices fall, they try to capture the larger margins that result, however

temporarily.



In both cases, the situation cannot last due to facts such as consumer search costs.!” According
to Ivaldi et al. (2003), following completion of highly costly search, profits are reduced, and

prices revert to competitive levels.

One robust argument for the link between market power and asymmetric price transmission is
that retailers holding market power may abuse it by conducting exploitive practices which
culminate in asymmetric price transmission. Collusion is one practice that can take place as a
result of oligopolistic market power, and tacit collusion is where agents enter unofficial
agreements. In this respect, it is noted that in the case of an increase in the wholesale price,
each firm sends a signal to the competitor that it follows the agreement by increasing its retail
price, when wholesale prices fall, it adjusts in selling price at a slow rate. The firm does not
want to send a signal that it deviates from the agreement. In terms of economic theory behind
collusion and how this is linked to market power, this thesis provides the following elucidation
drawn from Ivaldi et al. (2003):
e Collusion can take place either in a tacit or an explicit way
e European competition law forbids explicit collusion
¢ In the case of repeated interaction between firms, tacit collusion can arise
“They may then be able to maintain higher prices by tacitly agreeing that any deviation
from the collusive path would trigger some retaliation’” (Ivaldi et al. 2003, p. 5)
e For the retaliation to occur, it must have benefits greater than the benefits of sticking to

the collusive path

Ivaldi et al. (2003) contend that retaliation occurs when the firm applies a price away from the
collusive price path. In the case of retaliation there is restoration of normal profits and
competition, and in the case of no retaliation the collusive act continues to occur. In short, tacit
collusion is a strategy which is usually applied under the existence of market power and

oligopolistic market conditions.

3.5 Asymmetric Price Transmission-Oligopsony, Oligopoly and Cost Pass Through
Following the factors behind asymmetric price transmission, this study introduces the cases of

oligopoly and oligopsony and how they relate to the CPT an APT issue.

17 Tvaldi et al. (2003) describes the consumer search costs in the following way. Consumers search costs are likely
to search for lower prices when prices are increasing or are expected to increase increasing competition.
Competition will be fierce when margins are tight. If prices are falling consumers decrease their search efforts
and reduced market power of consumers increases margins.



“Cost pass-through arises when a business changes the prices of the products or services it

supplies following a change in its costs” (RBB 2014, p. 4).!8

This thesis outlines the effects of oligopsony power on price transmission and cost pass through

and the effects of oligopoly on price transmission and cost pass through.

3.5.1 The Case of Oligopsony

In the case of oligopsony, there are only a small number of buyers in the market. This translates
to limited competition amongst a small number of firms who have the market power to lower
the price they pay. In the case of oligopsony of the retailers towards the providers, (for generic
purposes, the providers = the wholesalers), then a change in the input cost (increase), will be
incompletely passed through to the wholesale price (the price retailers pay to the wholesalers).
The same applies for asymmetric price transmission. In the case of oligopolistic power, an
increase in the input cost may be transmitted to the wholesale price, at a rate less than the
decrease. This is due to the market power which corresponds to an oligopsonistic market
structure and draws from the high market shares of the retailers in the demand side of the
wholesale product. This gives them a high discretion over the price of the product they buy.
They choose the optimum amount of wholesale product aiming to maximizing profit and acting
as price makers. The same applies for asymmetric price transmission. In the case of
oligopsonistic power, an increase in the input cost may be transmitted to the wholesale price,

at a rate less than the decrease.

3.5.2 The Case of Oligopoly

This study analyses the cost pass through for the case of oligopoly, wherein a limited number
of firms compete in the market. Cost pass through mechanism under an oligopolistic setting is
very similar to cost pass through mechanism under monopoly. Oxera (2004) describes the case
of N firms in the market where one experiences a cost reduction, meaning the market price go
down by 1/N+1 of that reduction. This is the case regardless of whether the firm that makes the
cost saving has a large or small market share. Moreover, if there is a cost reduction expressed
on an average basis, the market price reduces by N/N+1 of the market price. In the case that

the number of firms is 1, the result is like that of a monopoly: the cost pass through is 0.5.

18 One should distinguish between industry wide pass through and firm specific pass through. This thesis focuses
on industry wide pass through. “industry-wide cost pass-through relates to the way prices respond to a cost change
which affects all the firms in an industry/market.” (RBB 2014, p. 17). Firm specific pass through “arises because
of cost changes that affect one firm only. (Group specific cost pass-through can also occur, where a sub-set of
firms is affected)”. (RBB 2014, p. 20).



In the case that many firms exist in the market the cost pass through will be equal to 1: this
result is equivalent to that of perfect competition. Following from the above, the cost pass
through amount does not depend on the magnitude of the cost change, but rather depends on
the number of firms in the market. Under an oligopolistic setting the cost pass through can be

partial.

3.6 Types of Asymmetries 1°

In order to determine whether there is an asymmetric relationship between a change in the price
of the input and a change in the price of the output, in other words, an asymmetric cost pass
through, one should understand that asymmetry has many different meanings and forms.
According to Frey and Manera (2007) asymmetric price transmission can be distinguished
between LR asymmetries and SR asymmetries. They elaborate that within the short run
concept, it is important to focus on the magnitude or intensity of the retail price change in
response to the input price change. Within the long run concept, more focus is given to the time
of adjustment, as well as the speed. Various econometric models focus on different aspects of
the relation between input and output prices or on different types of asymmetries. 2° A broader
definition provided by Ofgem (2011), states that the asymmetric price transmission or

asymmetric cost pass through can take two separate forms:

a) Amount asymmetry: the rate by which cost changes are transmitted to prices. Cost
increases are passed through to prices at a higher rate than the cost decreases. An
implication of this is that with cost increasing over time, the gap between prices and
costs (margins) would also increase.

b) Speed asymmetry: the speed by which a change in cost is transmitted to the price. Cost

increases are passed through to prices quicker than a fall in costs.

1 Frey and Manera (2007) provide an extensive description of the different types of asymmetries mentioned
above. This thesis focuses on the main distinction and definition of the short run and long run asymmetries.

20 Frey and Manera (2007) identify eight types of asymmetries which exist in the literature, namely:
“contemporaneous impact (COIA/COIS), distributed lag effect (DLEA/DLES), cumulated impact (CUIA/CUIS),
reaction time (RTA/RTS), equilibrium adjustment path (EAPA/EAPS) and momentum equilibrium adjustment
path MEAPA/MEAPS), regime effect (REA/RES) and regime equilibrium adjustment path (REAPA/ REAPS)”
(Frey and Manera (2007), p. 354) Detailed descriptions of these different types, are provided in Frey and Manera
(2007). This thesis briefly refers to these types within the literature findings. For this thesis the methods used for
estimating cost pass through and examining asymmetric price transmission are indicated further below in this
Chapter. Asymmetric price transmission estimation focuses on the speed asymmetry, following Nakamura and
Zerom (2010).



3.7 Models
3.7.1 Early Basic Asymmetric Transmission Models in the Literature

Frey and Manera (2007) utilise the Engle and Granger (1987) two-step procedure to estimate
price transmission. In the first step they estimate the equilibrium relation and tests for
cointegration between the prices. The second step estimates an error correction model (ECM).
According to Frey and Manera (2007), the Error Correction model is a regression that uses all
the variables in first differences, except from the residuals of the first step. The error correction

term is interpreted as the deviation from the equilibrium level.

Manning (1991) studies the relationship between the retail price, taxes, and crude oil price of
gasoline in the UK. This seminal study applies the error correction model to examine
asymmetric price transmission between input and output prices. With respect to describing the
following early asymmetric price transmission process this thesis uses the following notation
from Frey and Manera (2007):

R retail price

Ii: input price

tx: taxes

Equation:

Rt = @o + @1l + @txt + &t 3.1)
The stationarity of residuals is tested using cointegration tests and in the case of cointegration,
the residuals can be treated as an extra explanatory variable in the following ECM (Frey &

Manera 2007; Manning 1991):

Equation:
AR @+ @tt+Y° aiAl+ +X7 at AlI* + Y BuARm+ 2 0 m AtXem+ AECTy; + ue (3.2)
i=0 t—i j=0 ] t—j h=1 m=1

ECTy., are the lagged residuals from equation 4.1 and ¢;" is an intercept dummy which is equal

to one if Al&0.

Testing the significance of the coefficients a* and ¢+ is the main test for determining any
] t

asymmetries in the transmission mechanism of a change in the input price (crude oil) (Frey &

Manera 2007; Manning 1991).

If the two terms are statistically significant then there is no asymmetric price transmission.
More specifically, it indicates the effects of a decrease or increase of the input price to be the

Same.



Stock and Watson (1993) propose a different method which requires the long run equilibrium
and the adjustment process to be estimated simultaneously. The Stock and Watson method was
compared by relevant research to the Engle and Granger method. (Manning 1991 cited in Frey
and Manera 2007, p. 382). The Stock and Watson method produced the following model which

does not predetermine the equilibrium between, input price and retail price:

Equation:

AR=P+@ct+Y°  ailei+ X7 otAIY +Y" BrRen+ X?  Atxem +CiRer-colertcatxertue (3.3)
i=0 j=0 t—j h=1 m

=l

The Engle and Granger method can determine the long run equilibrium. Given equation

(4.3) the implied LR solution is:

Equation:
>
R=—( . c2 a
_ o + o I+ - tx)
(3.4

According to the above, while there is no distributed lag effect in the transmission, there is a

significant reaction time.

Another seminal paper which focuses on the US gasoline market between 1986-1992. In this
case, it attempts to detect asymmetric price transmission at different stages of the chain. The
following relationship between the retail price and the crude oil price is estimated and then is

incorporated into an error correction model. (Borenstein et al. 1997; Frey & Manera 2007).

Equation:

Re =yo+ a1l + & 3.5

Following this brief review the earliest models to detecting asymmetric price transmission, the
following section provides a description of recent models of asymmetric price transmission.
The various methodologies illustrated below pivot around the vector error correction model: a

model widely used in the asymmetric price transmission literature.

3.8 Recent Models of Asymmetric Price Transmission

The following section provides description of the most recent models used for the econometric
estimation of the asymmetric price transmission, based mainly on the work of Hassouneh et al.

(2012).



3.8.1 The Linear Vector Error Correction Model

As delineated by Hassouneh et al. (2012), the basis of the Vector error correction model is that
of two non-stationary, I(1) variables which are time series cointegrated. Therefore as they move
towards a long run equilibrium, their behaviour can be represented using a Vector Error
correction model. If the two different commodity prices It and Py, are analysed representing
prices at different stages of the supply chain, then the corresponding bivariate VECM can be

expressed as follows:

Equations:
Al=au+ op1 (ot 1 a a
l=
1-BPer) + X" n@m  p3G)A
AIt—l Pt_
+ Zn i+8p1,t
i=1 (3.6)
AP=0o+ ap2 - a a
l:
(o+Ie1-BPer) + X" 2(1)  2»()A
Alti Py
+ Zn +8p2,t
i=1 (3.7)

where o and P are the parameters of the cointegration vector, €p1¢ and gp2 are white noise
disturbances that may be correlated with each other ai,00,011(1), a12(i), a21(i) and o22(i) are
dynamic short-run parameters, and a,1 and o,,2 are parameters that measure the rate of price
adjustment to disequilibria from the long-run cointegrating relationship. This long-run
relationship is given by the expression:

a+liq— PP

If this linear combination of the I(1) price variables are stationary, then all the variables in 3.7
are stationary and the VECM can be used to demonstrate the long-run relationship between the
prices and of the short-run dynamics that correct deviations from this long-run relationship.

If a+I.1-BPr1, is not stationary (i.e. the prices are not cointegrated), then (3.7) contains terms

of different order of integration and the specification is not valid.

3.8.2 Non-Linearity in Vector Error Correction Model

Early empirical analysis of asymmetric price transmission involves the use a variable splitting
technique. The techniques do not consider the non-stationarity of data as it is established in the
literature well before the cointegration techniques. As a solution, later research offset this by

applying the splitting technique into an error correction model. The result of this is the



asymmetric Vector error correction model which is represented by the following equations.
Once again, two different commodity prices are analysed as I; and P:. (Granger & Lee 1989;

Houck 1977; Wolfram 1971; Ward 1982 cited in Hassouneh et al. 2012, p. 10):

Equations:
APi=o1 + a- vt +a-v- + X" a1u(D)APii + X" @ 12(0)AP2itepiy (3.8)
P1 t—1 P1 t—1 i=1 i=1



APr=ax + a~ vt +a - v- + X" a1u()APii + X" @ 2()AP2itepy (3.9)
P2 t—1 P2 t—1 i=1 i=1

An F-test is used to test the null hypothesis of symmetry a “ = a ~,i=land 2. Hassouneh et al.
(2012) posit that under the AVECM there is one regime fi the Rase that the error correction
term is greater than 0, and another regime in the case that the error correction term is lower
than zero. If the model considers variables such as input prices and output prices, the existence
of a positive error correction term shows the marketing margin is above long run equilibrium.
In the case of a negative error correction term the marketing margin is below long run
equilibrium. This ‘rockets and feathers’ hypothesis then is equivalent to the hypothesis that

positive ECT values are corrected more rapidly than negative ECT values.

3.8.3 Threshold Vector Error Correction Model

In order to engage with a more advanced VECM model, this thesis provides an overview of the
threshold VECM. Due to information and search costs, in the case of a rise in the price,
consumers defect to a different store only if the price increase is above a certain threshold.
Every time the error correction term exceeds a certain threshold value then, asymmetric price
transmission occurs. Goodwin and Holt (1999) are the first to allow for threshold effects in the

vertical price transmission using a Threshold Vector Error Correction Model (TVECM).?!

3.9 Cost Pass Through Estimation and Asymmetric Price Transmission

A separate strand of the literature gives less emphasis to detecting asymmetric cost pass through
than to estimating the actual amount of cost pass through. A series of such studies not only
estimate cost pass through, but also adapt their empirical estimation to test for asymmetric price
transmission: i.e., to test for asymmetries in the cost pass through mechanism (Durevall 2018;

Nakamura & Zerom 2010).

Following De Bruyn et al. (2015), examples of studies that use a cost-price approach to estimate
cost pass through, explain the price of an output by the prices of its input components. De
Bruyn et al. (2015), provide the following as the form of the cost-price approach which is

usually applied:

Pi=a ' +BPC+yP.+5y PE+Xy PM+yPK j (3.10)
t 1t 2 n nt q tq
t 3n 4q

2! Hassouneh et al. (2012) provided an extensive description of the threshold VECM model as well as threshold



autoregressive processes.



Where P refers to the prices, and the suffix j refers to a product, C, L, E, M and K represent
Carbon, Labour, Energy, Materials and Capital. y1 is an estimation of the amount of pass

through of CO2 costs.

A leading paper in the cost pass through approach followed by this study is that of Nakamura
and Zerom (2010). The main empirical model which estimates cost pass through and is used in

this study is as follows:
Alog Rym! = a+Zz brAlog It—k+Zi dkqet € (3.11)
t =1 =1

The dependent variable in the above model is the log retail price change of product j in market
m, or the log wholesale price change of product j in market m, while the independent variables
are log commodity cost index change and “q; is a quarter of the year dummy, bx and dk are
parameters and € is a mean zero error term” (Nakamura & Zerom (2010), p. 8). The study
estimates the cost pass through in the US coffee industry by using both double log and level
specifications. More specifically, they estimate the cost pass through coefficients for the input
to the wholesale price and the input to the retail price. The following similar model is adopted

to estimate the cost pass through of a change in the wholesale price to the retail price:

Alent = Otr + 22

k=0 B Y dx
APim +¢
tk T+
24 22
k=1 (3.12)

In the above model o, Bk" and y«', are parameters and € is a mean zero error term. This thesis
estimates the above two models using time series data. Some studies that estimate cost pass
through use similar specifications to incorporate into their analysis the concept of asymmetric
price transmission. The examined issue is whether the prices adjust asymmetrically to cost
changes depending on whether there is a cost increase or a cost decrease. Asymmetry is tested
using the same log specifications except those separate terms are included for commodity cost
increases and decreases in the current period. A similar approach to Nakamura and Zerom
(2010) is attempted by the CMA in 2016. The first part of their analysis involves estimating
the rate of pass-through to the standard variable tariffs of electricity. The second part involves
estimating the rate of pass through to non-standard tariff prices. As a main method, the CMA
considers the following equation, where R represents the price and t represents the month:

AlogRt = ak + Y B1A cos ti—1 + Bucontrolvariables + &t (3.13)
1=0

22 For equations 3.11-3.12 this thesis incorporates a variable I+ and a variable I-, that correspond to a positive



change in the input/wholesale price and a negative change in the input/wholesale price. Following Nakamura
and Zerom (2010), this assists in the examination of asymmetric price transmission within distributed lag
models.



Table 3.1: Literature on Asymmetric Price Transmission and Cost Pass Through

Author Sector/Product Country Period Stage Method Findings
Milk Sector Serra and Goodwin Dairy Spain 1999-2000 | Farm-Retail TECM APT
(2002)
Von Cramon Lettuce and Chicken Germany 1995-2000 | Wholesale-Retail TECM APT?
Taubadel and Meyer
(2003)
Hassouneh et al. Apples Slovenia 2000-2011 | Producer-Retail TECM APT
(2013)
Hassouneh et al. Various products EU countries 2000-2011 Input-Wholesale TECM APT-
(2015) depends on
product and
country
Rezitis & Rezitis Dairy Sector Greece 1989-2009 | Producer- TVECM APT
(2011) Consumer
Rezitis &Tsionas Food supply chain European 2005-2016 | Farmgate- PVECM APT
(2019) countries processor
Processor to
retail®*
Kharin (2018) Milk South Africa 2018 Farmgate- VECM APT
processor
Processor to retail
Villanueva & Milk Mexico 1990-2016 | Farm-retail AVECM APT
Orosco (2019)
Leibtag et al. (2007) | Coffee us 2000-2004 | Input-wholesale DLMS APT
Wholesale-retail
Nakamura and Coffee UsS 2000-2004 | Input-retail DLMS APT
Zerom (2010) Input-wholesale
Durevall (2018) Coffee us 2000-2015 | Input-Retail DLM Incomplete
CPT
Road Fuels Bacon (1991) Gasoline UK 1982-1989 | Oil-retail ECM APT
Sector
Manning (1991) Gasoline UK 1973-1988 ECM APT
Input-retail
Borenstein et al. Gasoline us 1986-1992 | Input-retail ECM APT
(1997)
Deltas (2008) Gasoline UsS 1988-2002 | Input-retail ECM APT
Bermingham and Petroleum and Diesel UK/Ireland 1985-2003 | Input-retail TAR No APT
O’Brien (2011)
Karayiannis et al. Gasoline EU countries 2000-2011 | Input-retail ECM No APT
(2015)
CPT Pesaresi et al (2014) Gasoline UK 2000-2012 | Crude oil-Retail ECM NO APT
price
Electricity Sector | Fabraand Reguant Electricity Germany 2004-2006 | Emission- DLM Almost
(2014) Wholesale complete
Wholesale -retail CPT
Duso and Szucs Electricity Germany 2007-2014 | Emission- ECM Incomplete
(2016) Wholesale ARDL CPT
Dagoumas and Electricity Greece 2014-2017 | Emission- DLM Incomplete
Polemis. (2018) wholesale CPT
Guo and Gissey Electricity UK 2004-2010 | Input-Wholesale ECM Complete
(2019,2021) CPT

23 Apt occurs in the case that aggregate, and not individual data are used.

24 For the price paid from retailer to processor, this thesis use ‘Processor Price’ or producer price. It corresponds

wholesale price.



3.10 Specific Empirical Work Cost Pass Through and Asymmetric Price Transmission

3.10.1 Empirical findings With Regards to Cost Pass Through and Price Asymmetries
for the Food Supply Chain and Milk and Dairy Products?’

This section provides an overview of more recent (post 2000) findings on asymmetric price
transmission and estimation of cost pass through which are directly relevant to the food supply

chain and milk industry. A review can be found in the above table, 3.1.

Serra and Goodwin (2002) examine the price transmission of farm prices to retail prices of
dairy products in Spain using monthly data and the threshold error correction model for the
period 1999-2000. The findings indicate that a unit change in the farm price is asymmetrically

passed to a change in the retail price.

Von Cramon-Taubadel and Meyer (2003) investigate the price transmission of the wholesale
price to the retail price for German lettuce and chicken for the period 1995-2000. They
conclude that in the case that individual data are used, asymmetric price transmission exists,

and in the case that aggregated data are used there it does not.

London Economics (2004) employs a variation of the von Cramon-Taubadel (2007) error
correction model to determine an asymmetric price transmission of a change in the producer
price to the retail price of Danish carrots, UK bread, and UK lamb. Their findings contradict

those of von Cramon-Taubadel (1998) in not establishing asymmetric price transmission.

Hassouneh et al. (2013) utilise a threshold model to establish asymmetric vertical price
transmission of apple producer prices in Slovenia to the consumer prices for the period 2000-
2011. Similarly, Hassouneh et al. (2015), analyse the price transmission mechanism for various

commodities for countries of the Euro area.

The difference with Hassouneh et al. (2013) is that their study ringfenced multiple countries in
order to demonstrate how the degree of asymmetric price transmission varies between countries

and products.

Moving more specifically to findings relevant to milk and dairy products, Rezitis and Rezitis
(2011) are the first to attempt to analyse price transmission between producer and consumer
prices in the Greek milk market. To this end, they apply the Threshold Vector Error Correction
model (TVECM) to the 1989-2009 data of the Greek National Statistical Service. TVECMs

%5 Empirical findings with regards to APT and CPT are summarised in Table 3.1.



are a relatively recent addition to the techniques for estimating asymmetric price transmission
and only a few studies have applied this approach to the dairy market. Their findings confirm
that in the summer of 2010 the increase in the price of inputs, more specifically feed costs, was
imposed on cow milk producers. This became evident from the fact that both producer and
consumer prices remained unchanged. More recently Rezitis and Tsionas (2019) use a
multivariate panel vector error correction model (PVECM) to elicit the evidence of positive
asymmetric price transmission in the European food supply chain for the 2005-2016 period.
The paper examines the price transmission between farm-gate price to processor price, and
processor price to retail. The findings vary based on the product, the country and the existence
of positive asymmetric transmission is argued to create negative welfare effects for the

consumer.

Amado et al. (2010) examine the asymmetric price transmission mechanism for milk products
in Austria using a TVEC (Threshold Vector Error Correction Model) to examine the
asymmetric price transmission mechanism between producer and consumer prices of dairy
products in the region. The findings afford evidence asymmetric price transmission in terms of
both size and speed of adjustment. These align with Rezitis and Tsionas (2019) identification

of asymmetric price transmission in the food supply chain.

The three studies above follow threshold VECM methodology to establish the existence of
asymmetric price transmission. In a similar study on price transmission analysis of pasteurised
liquid milk in South Africa, Kharin (2018) use a VECM to provide evidence that retailers react
faster to price increases of processor prices, while processors react faster to price increases of
farm-gate prices relevant to price decreases. As such, the study confirms that the positive

asymmetric price transmission which creates negative welfare effects for consumers.

Villanueva and Orosco (2019) likewise undertake econometric analysis using monthly time
series of milk prices in Mexico for the period between 1990 to 2016. To this end, they use an
Asymmetric Vector Error Correction model (AVECM) to obtain evidence of asymmetric price

transmission from the farm price to the retail price.

In the context of the UK dairy supply chain, the present study refers to findings of one of the
most recent studies with regards to asymmetric price transmission. Stubbley et al. (2018) is the
most recent survey undertaken with regards to price transmission between producer and retailer
price in the UK milk market, and based on a time series dimension for the period 1988-2016.

The study tests for cointegration between producer and retailer price, and applies an error



correction model to establish any possible degree of asymmetric price transmission. The study
finds evidence of cointegration and that the prices the retailers receive react slowly to a spike

in producer price.

As it is evident from Table 3.1, considering the literature on food supply chain and the milk
sector, more studies indicate that asymmetric price transmission exists. Since the UK’s milk
sector is characterised by high market concentration at both retailers and processor’s level, this

author expects that similar findings will be established for the UK’s milk sector.

In summary, most of the reviewed studies relevant to asymmetric price transmission in the food
supply chain or supply chain of dairy products reveal the existence of asymmetries. However
other earlier studies such as London Economics (2004) reveal that no asymmetries exist. While
the findings vary based on study, product, and country, there is general consensus that
asymmetric price transmission exists between farmer to processor price, and processor to retail
price. There is also evidence for a slow adjustment of UK retailer price to a change in producer
price. However, no evidence exist on the existence of asymmetric price transmission in the

UK’s milk sector, something which provides grounds for one of the objectives of this study.

Another branch of the literature uses costs and prices to estimate cost pass through. An example
of such a study is Leibtag et al.’s (2007) analysis of cost pass through for the coffee market in
the US. The report uses unique data from the U.S. coffee industry and find that a change in
commodity costs affects retail coffee prices. Leibtag et al. (2007) findings help to provide
insights into other industries by demonstrating how changes in the commodity costs are passed
through to consumer and producer prices across the board. Market level average retail prices
are collected from Nielsen Scan Track, and market level wholesale prices obtained from Promo
Data. They find that when green coffee prices go up by 10%, manufacturer and retail prices
increase by 2% in the current quarter. If the cost change remains persistent, it is incorporated
into manufacturer and retail prices approximately change cent-for-cent after a commodity cost
change. Regression analysis is used to estimate the impact of change in commodity prices on
retail and manufacturer prices and are undertaken for both double log specifications as well as
levels specifications. Moreover, instrumental variables methodology is applied to estimate the
cost pass through between the wholesale prices and the retail prices. The study uses similar

specifications to test whether prices respond asymmetrically to cost increases and decreases.

Nakamura and Zeroms’ (2010) study uses data for the coffee average retail prices from AC

Nielsen and wholesale price data and coffee input commodity costs data from Promodata who



gather data on the manufacturer prices for packaged foods from grocery wholesalers. They
estimate the cost pass through of commodity input costs to wholesale coffee prices and retail
coffee prices in the US for the period 2000-2005. Distributed lag models are used in levels as
well as in logs. They also check on the asymmetries of the cost pass through by running similar
regressions; adding two terms, one for the increase in commodity costs and one for the decrease
in commodity costs correspondingly. Lastly, they use an IV regression to check for the pass
through of the wholesale prices to the retail prices. Commodity cost and its lagged values are
used as instruments. The results reflect a significant degree of incomplete pass-through in
percentage terms. The estimated long-run pass-through of wholesale to retail price is 0.252 and
0.262 for the input cost to the wholesale prices. In other words, a 1% increase in commodity
costs eventually leads to only about a quarter of a percent increase in coffee prices. The study
finds no evidence of the so-called ‘rockets and feathers’ asymmetric price transmission, but
concludes that prices respond to commodity costs with delay. For both retail and wholesale
prices, the greater proportion of the adjustment to a cost change is found to occur within the

period after the change.

Durevall (2018), attempts something similar to Nakamura and Zerom (2010) for the Swedish
coffee market. The cost pass through is estimated to be 0.69. According to Durevall (2018) the
pass-through rates are dispersed and varied from 0 to slightly above 1. The methods applied

are those of the distributed lag model and the error correction model.

Evaluating the above cost price studies, it is evident that incomplete pass through is estimated
on the input to the wholesale price and on the wholesale price to the retail price. Insufficient
evidence is provided to establish asymmetric price adjustment. With reference to table 3.1, In
terms of the estimation of the cost pass through in the milk supply chain, the literature that uses
cost price approach for milk products in the UK is limited to scarce. Distributed lag models are
used to address this study questions. To the best of this author’s knowledge, no other study
exists that applies Leibtag et al. (2007) and Nakamura and Zerom (2010) method to estimate
CPT for the milk sector.

An application of the cost price approach adopted by some studies like Nakamura and Zerom
(2010) and Dagumas and Polemis (2018) is therefore an addition and a contribution to the
existing empirical studies. The choice of the cost price approach and distributed lag models as
well as the 1996 to 2020 period under investigation, provide a different methodological lens

for the estimation of the cost pass through in the UK dairy sector.



Market power as a cause of asymmetric price transmission market power is linked to imperfect
vertical price transmission (Lloyd et al. 2006; McCorriston et al. 1998). Peltzman (2000),
claims that the empirical establishment of market concentration is a significant factor
asymmetric price transmission. As previously discussed, Lloyd et al. (2006), empirically
establish that market power can lead to asymmetric price transmission, using evidence from
the UK beef supply chain. Testing for market power in agricultural markets and other industries
goes way back in the literature and the impact of imperfect competition on price transmission
have fuelled debates on whether price asymmetry caused by market power is positive or

negative.

Bailey and Brorsen (1989) insist that there is no straightforward explanation of whether market
power leads to a positive or negative asymmetric price transmission, while Karrenbrock (1991)
claim that market power results to positive asymmetry. Hence it is expected that increases in
input prices which reduce marketing margins will be passed on to the output price faster and
more completely than reductions due to market power. Ward (1982) asserted that market power
can lead to negative asymmetry since oligopolists believe they will lose market share if they
pass on an increase in the input price to the retail price. Therefore, positive and negative
asymmetric price transmission are both based on the market structure. Based on Ward (1982),
another factor which might prevent positive asymmetry is the perishability of products. In cases
where the increased input price is passed on to the retail price then, a reduction in sales might

lead to spoilage.

Bailey and Brorsen (1989) claim that market power led to positive asymmetry and therefore
they consider firms facing a kinked demand curve which is either convex or concave to the
origin. If the firm believed that no rival would increase the price after an increase in the input
price and all rivals would decrease the price after a decrease in the price, then negative
asymmetry occurs. In the case that the firm believes that all rivals would increase their price,
and none would match a price decrease then positive asymmetry occurs. “Hence it is not clear
a priori whether market power will result at positive or negative asymmetry” (Bailey & Brorsen

1989, p. 247).

Concluding the discussion on market power and asymmetric cost pass through, this thesis refers
to the development of using cost pass through as a test for market power detection. Plessy and
Bentham (2019) referred to the fact that the pass through can be estimated to be greater than 1.

As previously mentioned, ‘over shifting’ can be attributed to a very convex demand curve.



However, there are other cases where over shifting occurs and attributed to affording market
power. Thus Plessy and Bentham (2019) suggest when over shifting is estimated, it may can
be used as a diagnostic tool for market power. The present study does not explore this since its
stated objective is to estimate market power using the detail-oriented and more accurate NEIO

methods.

This section concludes with a brief evaluation of the methods utilised in the current literature.
Loy et al. (2016) observe that the use of unit roots, integration tests, and error correction is
prominent in the early empirical work for asymmetric price transmission, while price
transmission studies using bivariate price regressions comprise a significant part of the
literature. Loy et al. (2016) refer to Palaskas (1995) as an indicative study which seeks to
determine possible cointegration between the input and output prices, whether the change in
the input price is fully transmitted to the change in the output price, and the speed of adjustment.
With the use of the reduced form equations, cointegration and short run asymmetric price
transmission are detected. However, Loy et al. (2016) note that bivariate regression has serious
limitations since pass-through does not generally equal pass-back. “While causality tests can
be brought to take into account this issue, what is of question is the equating of perfect price

transmission with unit elasticity between retail and producer” (Loy et al. 2016, p. 10).

While critically evaluating the early methodologies used for asymmetric price transmission, it
is clear that the researchers remain mindful of the various factors which can determine the
results of these studies. Indeed, Loy et al. (2016) present Asymmetric Price Transmission
testing as something of a methodological minefield*® and stress that despite its wide-spread use
in the agricultural economics literature, the ambiguity of the results creates grounds for
criticism. As research demonstrates, co-integration restricts asymmetry to the speed rather than
the size of adjustment, since in the case of asymmetries in size, fluctuations in prices would
force prices apart over time, violating the co-integration property (Meyer & von Cramon
Taubadel 2004 cited in Loy et al. 2016, p. 12). Moreover, APT is typically undertaken in the

bivariate setting and is therefore subject to the problems discussed above.

One alternative approach that accommodates all the above criticisms and considerations is

Nakamura and Zerom’s (2010) estimate of cost pass through using distributed lag models.

26 gix methodological approaches can be found in Frey and Manera (2007).


http://onlinelibrary.wiley.com/doi/10.1111/1477-9552.12205/full#jage12205-bib-0057

This model also provides an idea on asymmetric price transmission by incorporating a variable
that represents the percentage change in cases of increase of the input price and another that
represents the percentage change in cases of decrease of the input price. This approach does
not rest on formal cointegration tests since the differences of the variables used are expected to

be stationary.

3.10.2 Existing literature, Empirical Findings and Leading Papers with
Regards to Petroleum Products and Price Asymmetries

The issue of whether price asymmetry really exists in the fuels markets has been analysed in
numerous studies; the findings of which depend on the timespan, methodology, country of
study, and the nature of the fuel. This section provides an overview of the empirical findings
of the literature with regard to asymmetric price transmission in the petroleum products
industry including several seminal papers and the findings on estimating cost pass through for

the petroleum products sector.

Bacon’s (1991) renowned “rocket and feathers” hypothesis examines and establishes the
existence of asymmetric price adjustment in the UK market for gasoline for the period 1982-
1989 based on fortnightly data published in the “Petroleum Times”. The study provides enough
evidence to support that asymmetric price adjustment occurs using non-linear least squares.
Based on the findings, the retail price of gasoline reacts asymmetrically to a change in the
international oil price. Manning (1991) similarly estimates an Error Correction Model for the
period 1973-1988 which affords evidence for the asymmetric price transmission of input prices
to the retail gasoline prices in the case of the reduction in the input price of crude oil, as well
as in the case of an increase in the input price. While Manning’s study covers a shorter duration,
the findings converge with those of Bacon in demonstrating that asymmetric price transmission

exists in the UK gasoline market.

Following these initial investigations, another influential paper is that of Borenstein et al.
(1997). This study uses the error correction model to examine the hypothesis of rockets and
feathers in the US gasoline market for the period 1986-1992. Their findings concur with Bacon
(1991) and Manning (1991) and provide sufficient evidence to demonstrate an asymmetric
price transmission between input cost prices and retail prices. In fact, they confirm that in the
case of an increase in the price of crude oil, the retail price of gasoline increases like a rocket,

and in the case of a decrease in the price of crude oil, the price falls like a feather.



Deltas (2008) also examines asymmetric pass through in the US retail gasoline market and
applies the model used by Borenstein et al. (1997) for the period 1988-2002. His findings
correspond with the findings of the above three studies: the retail price of gasoline goes up like
a rocket and faster in the case that crude oil price goes up, and goes down like a feather in the
case that crude oil price goes down. Furthermore, they provide evidence that asymmetric price
transmission is linked to the retailer’s market power. It is worth noting that as an addition to
the other seminal papers, the model is estimated for 48 different states, and indicates that in the

low margin states there is higher speed of adjustment to an increase in costs.

Grasso and Manera (2007) employs asymmetric ECM, autoregressive threshold ECM, and
ECM with threshold cointegration, in order to compare the 1985-2003 gasoline markets of
France, Germany, Italy, Spain and UK using gasoline spot prices and crude oil prices as the
main variables of interest. All their estimations indicate asymmetric price transmission and
each model provides different results for different countries. Their study diverges from the
previous studies outlined here, in that their findings vary according to the model used; thereby
indicating that the source of asymmetry occurs in either the second or the last stage of the

chain.

In stark contrast to the findings of all of the above, Bermingham and O’Brien (2011) ultimately
provide evidence to reject the rockets and feathers hypothesis, since their use of a TAR
(threshold autoregressive) model fail to provide sufficient evidence that the Irish and the UK
petroleum and diesel markets are subject to asymmetric pricing. Considering their conclusions,
this review presents the empirical evidence provided by more recent papers relevant to
asymmetric price transmission for the petroleum products, and more specifically, for road fuel

products such as gasoline.

Karagiannis et al. (2015) examine the nature of price adjustments in the gasoline markets of
Germany, France, Italy and Spain based on data obtained from the EIA and EUROSTAT. Their
study does not provide enough evidence to establish the phenomenon of rockets and feathers

for the period of 2000-2011.

Since gasoline retail prices do not react asymmetrically to an increase or a decrease of the price
of crude oil, the findings of Karagiannis et al. (2015) support those of Bermingham O’Brien’s
(2011).

Using an ECM, Morris et al. (2017) examine price asymmetries from the wholesale price of

gasoline to the retail price of gasoline in the US, with the use of daily data from 2011-2012.



Their study provides evidence of price asymmetry from the wholesale price of gasoline to the

retail price and supports the findings of the previous studies.

In summary, the mixed findings of these studies highlight the inconclusions with regards to the
existence of asymmetric price transmission in the petroleum products sector. While many
studies provide evidence for the asymmetric price transmission in the final or distribution stage
of the supply chain, a few notable exceptions do not (Bermingham & O’Brien 2011;
Karagiannis et al. 2015).

Since in addition to the academic literature, several competition authorities have examined
asymmetric price transmission for petroleum products such as road fuels and gasoline, this
section also presents the findings of Bundeskartellamt, the German Competition Authority, the

Spanish Competition Authority and the Office of Fair Trading (OFT).

The Bundeskartellamt’s 2011 Fuel Sector Inquiry examines all the stages of the road fuel sector
in Germany and finds compelling evidence of asymmetric price transmission at the retail level.
The phenomenon of rockets and feathers is supported by the econometric evidence. Similarly
in 2012, Comision Nacional de la Competencia (CNC) establishes asymmetric price
transmission from the wholesale price to the retail price in the road fuels sector in Spain to

support the rockets and feathers hypothesis.

In order to test whether asymmetric price transmission exists in the UK road fuels sector, the
OFT undertakes an econometric analysis by using data on crude oil prices, ex-refinery fuel
prices, and pump prices in the UK in 2013. Firstly, they analyse the phenomenon at a national
level using weekly data for the period 2000-2012 for both petrol and diesel. They then proceed
to analyse the phenomenon at a local level from different local areas from 2011-2012. Their
analysis finds no asymmetric price transmission in the UK road fuels sector. While this
contradicts the findings of the German and Spanish competition authorities, it does concur with

those of Bermingham and O’Brien (2011).

The most recent UK study in the literature is Pesaresi et al.’s (2014) evaluation of whether there
is asymmetric cost pass through of a change in the input cost along the supply chain for road
fuels. (2014). Following Chesnes (2012), Pesaresi et al. (2014), estimate an error correction
model for petrol and diesel for two levels in the supply chain, ex-refinery and retail on weekly

price series of crude oil ex-refinery, and retail diesel and petrol prices 2000-2012.



They provide evidence that a significant part of shocks in the price of crude oil is transmitted
to the price of refined products within two weeks from the time of the shock. According to
Pesaresi et al. (2014) the pass through is found to be slower between ex-refinery and retail
prices; taking approximately five weeks to occur. The presence of asymmetric pass through is

rejected for both levels of the supply chain for road fuels for the period 2000-2012.

They do not find sufficient evidence of rockets and feathers to justify an investigation by the

CMA. This confirms the finding of the OFT investigation (2013).

Following the above discussion relevant to asymmetric price transmission findings from the
academic literature and competition authorities, this section presents findings of studies that do
not focus on finding potential asymmetries, but rather on the actual estimation of the cost pass
through between input prices to wholesale prices or wholesale to the retail prices or input to

retail prices.

Meyler (2009) uses an error correction model to estimate the cost pass through of oil spot prices
to gasoline and diesel prices in the Euro area and concludes the pass through of input prices to
gasoline and diesel prices is complete within two to three months. Log specifications indicate
incomplete pass through whilst levels specifications indicate complete pass through. The study
further concludes that 90% of oil price pass through occurs at a fast speed and within three to
five weeks from the input change. As such, it highlights the fact that spot prices are used for

refined prices rather than crude oil prices which improves the fit of the estimated models.

Alexeeva-Talebi (2010) use a VECM to provide evidence that refineries can pass through the
prices of EUAs (emission allowances) completely to consumers for the period of 2005-2007.
The study also provides evidence that the reaction of petrol prices to EUA price changes are

heterogeneous among EU member states.

The paper employs four weekly time series for the period September 16, 2005 to March 22,
2007. Likewise, De Bruyn et al. (2015) estimate cost pass through for the refineries sector using
a VECM, indicating that complete cost pass through is likely for products of the refineries
sector. They also provide evidence that pass through can be higher than 100%. One study
examines the cost pass-through of carbon emission prices to the retail prices of various UK
products, including diesel. An autoregressive distributed model provides evidence for a cost
pass through of 0-100%. The period under study is 2001-2007, and in some cases a pass through
in excess of 100% is estimated (Oberdorfer 2010 cited de Bruyn et al. 2015).



Using a VECM, Alexeeva-Talebi (2011) also estimates how the pass through of EU allowances
to retail prices in the period 2005-2007. According to the study the cost pass through of EUA
prices towards petrol prices is estimated at approximately 0.01-0.09% across Europe. The pass

through is therefore estimated to be incomplete at a significant degree.

The above is among the rare studies which examine the pass through of EUAs for petroleum
products, since most studies aim to examine this for the electricity sector. As de Bryun et al.
(2015) notes, unlike Alexeeva-Talebi (2010), Oberdorfer (2010) also takes into consideration

heteroskedasticity and asymmetries in the cost pass through.

In summary, these studies demonstrate mixed findings with regards to the asymmetric price
transmission in the petroleum products sector, wherein asymmetric price transmission is only
found in the last stage or distribution stage of the supply chain. The studies also indicate high
degrees of cost pass through as well as evidence for complete pass through of input prices or
cost of carbon emissions. Insufficient evidence is provided to establish the phenomenon of
rockets and feathers or asymmetric price transmission in the UK context. The commonality of
these studies is that they use VECM to estimate APT and CPT. This thesis proceeds to apply
an approach that has not been used before within the UK’s Road fuels context and this would
give a more direct estimate of the amount of CPT. The mixed findings provide grounds for
examining CPT and APT within the UK road fuel sectors as there is no apriori consensus on

the result of the study, despite expectations of incomplete cost pass through and APT.

There is also an evident disconnection between the frequency of time series used in the study
and its final conclusions. With reference to Bermingham and O’Brien (2011), the absence of
asymmetry has already been identified with daily data and weekly data as well as with monthly

data. The same applies to testing for the presence of asymmetry.

It is clear from the above that literature on estimating cost pass through as well as asymmetric
price transmission for road fuels in the UK is scarce. Therefore, the present study represents an

addition to Pesaresi et al.’s (2014) efforts to interrogate the data for an extended timespan.

3.10.3 Existing Literature, Empirical Findings and Leading Papers with
Regards to Cost Pass Through and Price Asymmetries for Electricity

The following section presents an overview of the literature relating to the estimation of cost
pass through of input costs or carbon emissions to electricity wholesale or retail prices, as well

as asymmetric price transmission.



Sijm et al.’s (2006) empirical estimation of the CO2 cost pass-through for Germany and the
Netherlands establishes a cost pass through rate of 60-100%. More recently, in 2016, Duso and
Szucs (2016) analyze the pass through of network charges and electricity wholesale prices to
retail tariffs in the German Electricity Market: highly disaggregated data used-on energy retail
prices obtained from the German price comparison site, Verivox. Their study concludes that
the extent of pass-through varies across firms depending on such factors as structural
differences, degree of vertical integration, geographical scale, ownership structure objectives,
and downstream market power. Thus it should differ in different segments of the markets
reflecting consumer willingness to switch suppliers. Their findings indicate 40% pass through
of wholesale prices and 50% of network charges. Higher competition was linked with higher

pass through.

The study furthermore establishes the asymmetric price transmission of emission prices to
electricity future prices in Germany through application of both an ECM and ARDL model.
They conclude that the price transmission is asymmetric and the cost pass through greater for
independent firms than operators which are vertically integrated. Based on Duso and Szucks
(2016) reasoning, market power among electricity generators can be the potential explanation

for this asymmetric pricing.

More relative to cost pass through estimation can be found in the 2014 study of Fabra and
Reguant, which examine the pass through of emission costs to the wholesale electricity prices
in the Spanish electricity market. Focusing on the period January 2004-February 2006, they
follow the standard cost pass through regressions but also undertake estimations with an
instrumental variables’ methodology. They estimate the pass through of a marginal increase in
emission costs on electricity wholesale prices. With their dependent variable, the hourly price
of electricity and their main independent variable the marginal emission costs, they conclude
that emissions costs are almost fully passed on to electricity prices. With various specifications
applied for added robustness, their cost pass through estimate is approximately 0.862. As such,
they demonstrate that emission costs are almost fully passed through to electricity prices. A
very low elasticity of demand is a possible explanation behind their findings. Fabra and
Reguant (2014) contradict the findings of Duso and Szucs (2016) in providing evidence for

incomplete pass through from emission costs to electricity future prices.

A very recent contribution in the literature of carbon cost pass through to wholesale electricity

prices which supports Fabra and Reguant (2014) is that of Dagoumas and Polemis (2018). This



study examines the carbon cost pass through mechanism in the Greek electricity market, and
like Nakamura and Zerom (2010), use a distributed lag model for the standard cost pass through
estimation. The study utilises micro level panel data spanning January 2014-December 2017.
Their dependent variable is the change in wholesale electricity prices on each hour, and the
independent variable is the change in the carbon emission price from t-1 to day t and the

corresponding lagged values.

Initially fixed effect and random effect estimators are used. In order to consider potential
heteroskedasticity and correlation between residuals as well as endogeneity of the emission
price, Dagoumas and Polemis (2018) estimate extra specifications using the instrumental
variables methods, and undertake estimations for linear specifications as well as log linear ones.
OLS estimations provide evidence for an incomplete long run cost pass through of 0.475 from
the log linear specification and 0.433 from the level specification. What is more; when they
employ the instrumental variables methodology, they provide evidence for more than complete
pass through: a 1% increase (decrease) in emission prices causes a 1.08% increase (decrease)
in wholesale prices. The findings of the IV methodology, partially support the findings by Fabra
and Reguant (2014), as they both find an almost complete pass through of emission cost prices

to the wholesale electricity prices, despite examining two separate countries.

An earlier finding which contradicts Dagoumas et al. (2018) is that of Zachmann and Von
Hirschhausen (2008). They provide evidence that the EU emission allowances changes are
asymmetrically transmitted to the change in electricity wholesale prices. Thus, a price increase
is transmitted faster to the wholesale price than a price decrease. ARDL is used across a similar
time series data to that of Duso and Szucs (2016). However, it must be noted that while the two
studies study cost pass through at the same stage of the chain, they do so for different countries

using different data types.

More immediately relevant to the UK, it is significant that by applying an error correction
model, in 2011, Ofgem establishes asymmetric price transmission and the phenomenon of
rockets and feathers in the UK electricity market for the period 2004-2010. Yet more recently,
Guo and Gissey (2019) use a VECM to investigate the relationship between input costs, such
as fuel and carbon prices, and wholesale electricity prices throughout the UK for the period
2015-2018. Guo and Gissey (2019) conclude that the pass through is complete. Similar
findings are obtained by Guo and Gissey (2021).



One recent study partially interrogates the symmetry in the pass through
of changes in wholesale costs to the retail prices in the Dutch electricity
market. Monthly prices are collected by the Authority for Consumers and
Markets for the period 2008-2014. However, Mulder et al. (2019) do not
derive sufficient evidence for asymmetric transmission of wholesale costs

to retail costs.

There has also been more recent enquiry into asymmetric price
transmission in electricity markets, and more specifically, possible
explanations for the rockets and feathers phenomenon. Willems et al.
(2016) posit the reason to be the existence of capacity constraints at the
retailer level: in short, firms have an incentive to pass on the cost
reductions. Conversely, when prices are reduced the search intensity on
behalf of the consumers is decreased, creating less incentive to pass on

these cost reductions.

This review concludes with a brief look at the recent theories which aim to
explain asymmetric cost pass-through by different consumer search
efforts depending on whether prices increase or decrease. Sven Heim
(2019), who also establish asymmetric price transmission for the German
retail electricity market, underscores the fact that any decrease of search
intensity provides less motive to pass on these reductions. (Heim 2019, p.

27).

In summary, the above studies provide diverse evidence for incomplete
pass through of emission to wholesale electricity prices as well as
complete. With reference to the UK, the input cost pass through is
complete for the wholesale stage (input cost to wholesale price), while the

pass through from wholesale to retail price is incomplete.

3.11 Conclusion

This chapter provides a description of theoretical factors behind
asymmetric price transmission. It then provides an overview of the relation
between oligopsony and cost pass through, and the relation of oligopoly
and cost pass through. The chapter also presents some early models of

asymmetric price transmission used in the literature.



Furthermore, the chapter presents an overview of the empirical evidence
relevant to asymmetric price transmission and cost pass through. To do
so, it drew upon both academic literature and competition authorities’
investigations into the food supply chain, milk and dairy products, the
petroleum products supply chain (road fuels), and electricity. Overall, the

evidence is mixed and inconclusive.



