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An Analysis of Asymmetric Consumer Price Responses and
Asymmetric Cost Pass-Through in the French Coffee Market

December 10, 2015

Abstract

We empirically analyze a possible channel for the existence of asymmetric price-cost pass-through, that is, of
prices responding differently to negative and positive upstream cost shocks. While the existence of asymmetric
price-cost pass-through has been documented in many markets, possible causes for such a phenomenon have not
been investigated empirically. Using consumer panel data in the coffee retail sector in France, we structurally esti-
mate a demand model allowing for asymmetric consumer responses to positive and negative retail price changes.
According to the demand estimates, we indeed find significant evidence that consumers react differentially to
positive and negative price movements, in that demand is less sensitive (elastic) to price increases than to price
decreases. Then, using counterfactual simulations within an equilibrium model of demand and supply side behav-
ior, we investigate empirically the extent to which the existence of the estimated demand asymmetries contributes
to asymmetric responses of equilibrium prices of imperfectly competing firms, given upstream negative and pos-
itive cost shocks. We do so by simulating positive and negative costs shocks, given the estimated demand model
with asymmetric demand responses. We compare those changes in prices to changes in prices resulting from
the same magnitude of cost shocks under a counterfactual demand structure without demand asymmetries. Our
findings suggest that not allowing for asymmetries in demand implies similar magnitudes of simulated price-cost
pass-through rates from positive and negative cost shocks. When we allow for demand asymmetries, however, a
positive cost shock is passed through to retail prices to a greater degree than a negative cost shock of the same
magnitude. Our findings imply that the shape of the demand curve could explain observed asymmetric price
transmission of cost shocks in the context of imperfectly competitive markets.

JEL codes: L11, L19, L89
Key words: Retail grocery sector, pass-through, asymmetric price responses.
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1 Introduction

Although, standard economic price theory, does not provide a foundation for prices to adjust asymmetrically to

cost upturns relative to downturns, empirical findings suggest that such asymmetric price responses do, in fact,

exist in a variety of markets (for a survey, see Meyer and Cramon-Taubadel, 2005). For example, Borenstein et

al. (1997) in the U.S. and Noel (2009) for the Canadian market find that gasoline prices tend to respond faster

to crude oil increases than to decreases. In a cross-market study for 77 consumer goods and 165 producer goods,

Peltzman (2000) finds that asymmetric price adjustment is generally more common than one would think: on

average, the short-term response to a positive cost shock is at least twice the magnitude of the response to a

negative shock. Peltzman (2000) also finds that symmetry in price adjustments is actually an exception among the

goods considered.

We focus our empirical analysis of price adjustments on the French coffee market during the period 1998-2006,

a market that is the third largest in the world. Coffee is a major consumer product in the US and in major European

countries. As a result, understanding the dynamics in coffee consumer prices has gotten some research and policy

attention (Leibtag, et al., 1994). The coffee market is an interesting setting to study determinants of cost-price

pass-through and understand implications for consumer welfare. Because coffee is a traded commodity, coffee

beans are the most significant component of marginal costs, and because there is a large and detailed amount of

available manufacturer and retail price data, the coffee market is an interesting setting to study determinants of

cost-price pass-through and understand implications for consumer welfare.

The occurrence of asymmetric price transmission has important welfare and, hence, policy implications. If,

for example, firms do not pass on price reductions, consumers may not benefit as much as expected from policy

reforms. Beyond documenting the occurrence, understanding the causes behind such a phenomenon is also an im-

portant prerequisite for policy. Although there are many potential causes to explain the phenomenon of asymmetric

and imperfect pass-through (such as menu costs, market power, and inventory, as in Peltzman, 2000), to date there

is a lack of empirical work establishing causal relationships between possible factors leading to asymmetric price

transmission. In an attempt to investigate heterogeneity in the degree of asymmetric price transmissions across
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markets, Peltzman (2000) investigates, in a reduced form setting, possible correlates with asymmetric price trans-

mission. He finds significant heterogeneity in the degree of asymmetry. Moreover, the degree of asymmetry is

negatively correlated with input price volatility, and his results find no significant correlation between the asymme-

tries and proxies measuring inventory costs, the existence of menu costs, and market power in these markets. In the

policy debate, asymmetric price transmission is very often considered to be a result of the abuse of market power

(Meyer and Cramon-Taubadel, 2005).1 In oil markets, for instance, a recent policy debate centers on whether a

reduction in gasoline taxes would result in gasoline price reductions at the pump. The concern there is that the

firms involved in refining and distributing gasoline would strategically adjust their margins, resulting in a less than

complete pass-through of the tax reduction into final gasoline prices (The New York Times, April 2008).

The reduced form empirical method used to detect this asymmetric price transmission in past studies does not

allow us to investigate the possible causes of asymmetric price transmission. Given available observational non-

experimental data, reduced form approaches may indeed find, at most, correlated factors and not causal factors.

The contribution of the present paper is to propose a formal framework and estimate a structural model that allows

us to investigate, via counterfactual simulations, possible causes of asymmetric price transmission in the market at

hand. In particular, we highlight the possible role of asymmetries in demand as causes of asymmetric firm price

transmission of upstream cost shocks into the retail prices that consumers observe. The intuition is that, if firms

face demand asymmetries, in the form of a much larger response to a price increase than to a price reduction of

similar magnitude, they will be more reluctant to pass through price increases at the same rate as price savings into

final retail prices.

The approach followed in this paper consists of two steps. In the first step, we estimate a demand model

allowing for the possibility of asymmetric demand price sensitivities along the lines used in the above-mentioned

literature. Using actual consumer purchase data and price variations, we assess the asymmetric price response

of consumers in their product choice in the French coffee market. Given the estimated demand model, we use a

counterfactual framework to investigate whether the estimated asymmetric price demand model would result in

firm-level simulated asymmetric cost pass-through, and we estimate the magnitude of the asymmetry in price-cost

1According to the survey in Cramon-Taubadel and Meyer (2001), asymmetric price transmission is related to concentration in the slaughter
industry and retail sector.
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transmission as a function of demand behavioral factors.

Furthermore, the structural econometric models used allow us to account for the structure of the coffee industry,

and in particular the horizontal and vertical interactions between manufacturers and retailers. From estimates of

consumers’ demand in the French coffee market, we are able to recover price-cost margins and estimated marginal

costs from a supply model, as in Bonnet and Dubois (2010). While assumptions about relationships between

manufacturers and retailers, and the inclusion of vertical restraints, might change the magnitude of the retail price

transmission, as Bonnet et al. (2013) show, we are not focused here on the level at which pass-through occurs per

se. Rather, we are interested in the identification of asymmetries in cost pass-through. Using simulations of cost

shocks, we estimate cost pass-through and, by implementing positive and negative cost shock simulations, we test

the asymmetry of cost pass-through.

The paper proceeds as follows. In the next section we relate our paper to the literature, while Section 3 describes

the French coffee market and available data. Section 4 presents the estimation method, allowing for estimation of

asymmetric price responses of consumers in their brand choice behavior. Section 5 develops the method used

to estimate cost pass-through by recovering price-cost margins, estimating marginal costs, and simulating a cost

shock. Section 6 describes demand results, asymmetric consumer behavior, and asymmetric pass-through, while

Section 7 concludes.

2 Related Literature

Our work builds on previous papers that find and document the existence of demand asymmetries. Müller and

Ray (2007) show that asymmetric price adjustment exists in a retail grocery chain in Chicago. Krishnamurthi,

Mazumdar, and Raj (1992) suggest that consumers would react more to perceived price losses than to price gains

in their quantity choice and that only loyal consumers respond differently to gains and losses in brand choice

decisions. Kalyanaram and Little (1994) identify a region of indifference such that changes in price within this

region produce no changes in perception (price thresholds) due to the historical benchmark price (consumers

remember the price encountered during past purchase occasions) or the competitive benchmark price (a benchmark

price is formed during the purchase occasion on the basis of the price observed, i.e., shelf prices of competing
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products). Han, Gupta, and Lehmann (2001) find asymmetric thresholds and, in particular, larger thresholds for a

price decrease than for a price increase in the coffee market. Pauwels, Srinivasan, and Franses (2007) find evidence

for asymmetric thresholds and for different signs and magnitudes of elasticity transitions in a large supermarket

in Chicago. Price thresholds can be justified by adaptation level theory, saturation effects, and brand loyalty.

In the case of a negative price gap, that is equivalent to a consumer gain; even though consumers perceive and

recognize discounts, they may not react strongly if they are waiting for better deals (Kalyanaram and Little, 1994).

Moreover, saturation effects for gains (Gupta and Cooper, 1992) in retail markets may originate from consumer

limits on purchasing, transporting, and stockpiling products. For a positive price gap, which is equivalent to a

consumer loss, the loss must exceed a consumer’s price threshold in order to be perceived (Kalyanaram and Little,

1994: adaptation level theory) and, finally, the loyal consumer may not react to a price increase if the need or desire

for his or her preferred good is strong enough (Jacoby and Chestnut, 1978: brand loyalty).

A number of previous studies, such as Aguiar and Santana (2002), Frey and Manera (2007), Gomez and Ko-

erner (2010), and Krivonos (2004), empirically investigated cost-price pass-through and potential explanations for

price asymmetries in the coffee market using price indexes. For instance, Azzam (1999) analyzed the implications

of different models of competition for cost pass-through and price rigidity when retailers face barriers to adjusting

their prices. Our study differs from the previous ones in that we use actual price data instead of indexes. A disad-

vantage of using price indexes to study pass-through is that the indexes are affected by changes in the composition

of coffee products as well as changes in the prices of individual products, which those analyses do not take into

account. We also depart from the previous studies by following a structural approach. In so doing, we are able

to perform counterfactual analysis and assess how much of the pass-through is due to different underlying market

features, making a significant contribution to the existing literature on incomplete and asymmetric pass- through

for the coffee industry.

3 French Coffee Market and Data

In this section, we present the data and investigate reduced form estimates of cost pass-through as a motivation

for the structural analysis in the following sections. Then, we describe the French coffee market, its competitive

5



structure, and how the supply is organized. This provides motivation for the modeling assumptions in Section 4,

specifically, the two-part tariff contract by manufacturers who have market power.

3.1 Some Reduced Form Facts from the Data

We focus our empirical analysis on the French coffee market during the period 1998-2006. This is the third largest

coffee market in the world, following the USA and Germany in 2006, and the French per capita average consump-

tion amounted to 5 kilograms per year, although consumption has stagnated over the last decade. During this long

period of analysis, we take advantage of price variations in the raw coffee price and the retail product prices. Figure

1 shows the raw coffee prices in US cents per kilogram. The composite indicator price of the International Coffee

Organization (ICO), the Columbia mild Arabica price (Columbia), the Brazilian natural Arabica price (Brazil),

the Robusta price (Robustas), and the other milds (Other), appear to follow similar price patterns. These prices

saw a global decrease until 2001, then a global increase, with significant variations throughout the period. For the

remaining part of the analysis, and without loss of generality, we use the ICO composite indicator price in order to

represent the cost of raw coffee.

In total, over the 116 four-week periods of our sample, we observe 58% in raw price decrease, whereas the

retail price decreases only from 46% to 50%, depending on the brand. Figure 2 which presents two examples of

the evolution of the raw coffee price and the retail price of a brand in a retailer,2 shows an asymmetric product

price adjustment. Indeed, we see that the retail price of those products (the orange line and the red line for the

smoothed retail price) appears roughly stagnant, whereas the raw price (the green line and the blue line for the

smoothed raw price) is clearly decreasing. We also observe that the two measurements of retail prices increase

when the raw price increases. Figure 2 also shows that price variations in coffee products in the French market are

product specific, as the evolution of the price of both products does not seem to be similar.

More generally, Table 1 presents a reduced form analysis of the impact of the raw coffee price on the retail price

of 49 products (seven brands in seven retailers) and shows that this impact is larger when we observe an increased

raw price as opposed to a decreased one. Indeed, Raw+ represents the raw coffee price interacted with a dummy,

2The red line, labeled Sproduct, represents the smoothed price of a product and the blue line, labeled Sraw, is the smoothed price of raw
coffee.
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Figure 1: Raw Coffee Prices from 1998 to 2006
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which is equal to one if the raw coffee price at period t is larger than the raw coffee price at period t-1. Raw− is the

raw coffee price in the case of a negative change. The coefficient related to Raw+ is indeed larger, meaning that

raw coffee prices have more of an impact upon retail prices when they increase than when they decrease.

3.2 The French Coffee Market and the Data

At the manufacturer level, the French coffee market is concentrated. There are four main manufacturers that

produce six national brands of coffee in the French market. The joint market share of these six brands represents

71% of the coffee purchased in our data. Individual product specific market shares of the six brands vary from

2.5% to 10%. This concentration suggests that the manufacturers have a high level of market power. We will

therefore use models of price setting behavior that allow for manufacturer market power.
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Figure 2: Raw Coffee Price and Retail Coffee Price from 1998 to 2006

0
5

10
C

of
fe

e 
pr

od
uc

t p
ric

e 
in

 e
ur

os
 p

er
 k

g

0
.5

1
IC

O
 r

aw
 c

of
fe

e 
pr

ic
e 

in
 U

S
 d

ol
la

rs
 p

er
 k

g

0 50 100 150
Four-week period

Sraw Raw

Sproduct Product

0
5

10
C

of
fe

e 
pr

od
uc

t p
ric

e 
in

 e
ur

os
 p

er
 k

g

0
.5

1
IC

O
 r

aw
 c

of
fe

e 
pr

ic
e 

in
 U

S
 d

ol
la

rs
 p

er
 k

g

0 50 100 150
Four-week period

Sraw Raw

Sproduct Product

Manufacturers purchase green coffee beans in the commodity market; they process, roast and sometimes grind

the coffee and then sell it downstream to retailers, French coffee houses, and restaurants. Investigating coffee

purchased at retailers, rather than at coffee houses or restaurants, captures the largest portion of demand for coffee

in France: overall, the retailing industry of the French coffee market represents 90% of the total consumption of

coffee. This retail coffee market is comprised of seven main retailers, and in our data these seven retailers are

responsible for 70% of the coffee purchased. We take into account private labels of retailers in this market, which

represent 14% of the market share of our sample. On average, the 49 products considered, which are defined as

a brand in a retailer, represent 52% of the total purchases in each period, where a period consists of four weeks.3

Regarding contrats between coffee manufacturers and retailers, the industry does not disclose their content.We will

then use modelling hypotheses based on previous empirical papers on the food industry and inferences on the kind

3We choose to consider a four-week period because the information about the raw coffee price is provided at the monthly level.
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Table 1: Reduced Form Analysis of the Impact of the Raw Price on Coffee Retail Price
Retail price Mean (std) Mean (std)
Raw 0.008 (0.002)
Raw+ 0.011 (0.002)
Raw− 0.007 (0.002)
Product fixed effects Yes Yes
Period fixed effects Yes Yes
R2 0.75 0.75
Number of observations 5,720 5,720

Table 2: Descriptive Statistics

Prices Shares Promotion rates Arabica coffee rates Robusta coffee rates
in e/kg (std) in % (std) in % (std) in % (std) in % (std)

Brands
B1 9.60 (0.73) 9.26 (2.16) 9.77 (9.60) 99.92 (0.62) 0
B2 5.43 (0.81) 7.76 (1.98) 27.20 (17.16) 32.28 (12.53) 0.05 (0.39)
B3 7.41 (1.05) 7.09 (1.27) 22.27 (11.54) 65.63 (1.30) 14.45 (10.49)
B4 7.51 (1.53) 10.20 (2.38) 21.49 (11.19) 66.50 (12.23) 0.05 (0.42)
B5 5.02 (1.29) 2.97 (0.92) 38.69 (24.37) 42.55 (23.67) 5.16 (11.61)
B6 8.30 (1.23) 2.69 (0.43) 16.30 (13.03) 75.19 (14.16) 0.01 (0.20)
B7 5.49 (0.67) 14.30 (2.46) 12.05 (9.06) 58.19 (14.82) 10.41 (14.28)

Retailers
R1 6.67 (1.91) 6.80 (1.07) 26.48 (17.64) 59.88 (25.38) 4.96 (11.60)
R2 6.86 (2.05) 9.24 (1.50) 22.69 (17.90) 63.16 (25.26) 4.86 (9.61)
R3 7.17 (1.84) 5.37 (1.75) 15.74 (14.11) 62.33 (23.92) 7.15 (14.28)
R4 7.15 (1.93) 10.63 (1.67) 15.87 (12.92) 61.69 (25.26) 4.00 (6.26)
R5 6.67 (1.76) 13.55 (1.76) 23.75 (17.11) 62.50 (24.74) 3.11 (6.96)
R6 7.08 (1.83) 5.19 (1.24) 19.41 (16.83) 65.30 (23.80) 4.12 (9.68)
R7 7.18 (1.98) 3.49 (0.96) 23.61 (19.71) 65.62 (24.77) 1.93 (5.95)

Outside option 45.69

of contracts. In the context of unobserved wholesale contracts data, we will then follow Bonnet et al (2013) and

infer the most likely wholesale contract and relationship empirically.

The data used in this paper are collected by KANTAR TNS WorldPanel, and market shares, prices, and pro-

motion rates4 for all products in each period are computed from household coffee purchases from 1998 to 2006.

We are also able to compute from the consumer purchases the characteristics of the product, such as the rates of

Arabica and Robusta coffee, and the rates of whole bean and caffeine-free coffees for each of the 49 products.5

Descriptive statistics of these data are presented in Tables 2 and 3, where the summary statistics of the purchased

4The promotion rate for product j at period t is the percentage of product j that is bought during a promotion at period t.
5For the characteristic X among Arabica, Robusta, Bean or caffeine-free, the X coffee rate for product j at period t is the percentage of

product j which is X coffee at period t.
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Table 3: Descriptive Statistics (cont.).
Bean coffee rate Caffeine-free coffee rate

in % (std) in % (std)
Brands

B1 2.52 (2.37) 8.40 (4.72)
B2 1.34 (1.90) 16.92 (7.36)
B3 2.69 (3.13) 11.09 (6.65)
B4 1.49 (1.63) 11.25 (5.40)
B5 0.81 (4.75) 3.32 (6.28)
B6 0.24 (1.07) 7.49 (8.11)
B7 2.08 (2.21) 13.75 (6.95)

Retailers
R1 1.37 (2.25) 10.91 (8.88)
R2 1.56 (2.37) 9.12 (6.42)
R3 2.04 (4.64) 10.01 (7.58)
R4 1.73 (2.47) 10.93 (7.79)
R5 1.67 (1.92) 11.12 (6.47)
R6 1.68 (2.95) 11.30 (8.72)
R7 1.13 (1.93) 8.91 (7.64)

products not included in the Table are included in the row labeled “outside option.”6

There is some heterogeneity in patterns of average prices and market shares among brands. Prices range from

e5.02 to e9.60 and market shares range from 2.69% to 14.30%. Brand 1 is the most expensive, which could be

explained by it having the weakest promotion rate (9.77%) and the highest rate of Arabica coffee. Brand 5 is the

cheapest and has the highest promotion rate (38.69%). The private label product is sold at e5.49 on average and

has the highest market shares. Interestingly, there is a weak heterogeneity in price across retailers despite a large

heterogeneity in market shares among them. Thus , the market shares of retailers do not reflect the retail price

competition between retailers on the coffee market. They result, rather, more from the price competition between

retailers over all the the goods in the shopping basket, which we do not observe. For Arabica, whole bean, and

caffeine-free coffee types, we note that there is little heterogeneity among purchases in the different retailers. In

terms of product purchases for all retailers, 60% originate from Arabica coffee for all retailers, 1.7% are whole

bean coffee, and around 10% are the caffeine-free products. The only heterogeneity remains in the Robusta coffee

rate (which ranges from 1.93% to 7.15% on average).

6The outside option contains includes ready-to-drink coffee, coffee without a barcode, chicory, cappuccino, and small brands of coffee.
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4 Estimation Method of the Asymmetric Consumer Price Response

4.1 Demand Model

Motivated by these upward and downward price movements, we specify a model of consumer behavior allowing

asymmetric demand responses to price changes. Accordingly, we extend a standard brand choice model such as a

random coefficients logit model, as in Berry, Levinsohn, and Pakes (1995) and Nevo (2001). This model allows

flexible substitution patterns with respect to the standard multinomial logit model, taking account of unobserved

consumer heterogeneity. We assume that I consumers can choose among J products during T periods. The utility

of a consumer i purchasing product j at period t can be written as:

Ui jt =Vi jt + εi jt = δ j +ηt −αi p jt +ρiPr jt +X jtβx +ξ jt + εi jt , (1)

where δ j is a product fixed effect capturing time invariant product characteristics, ηt is a time fixed effect

capturing seasonal variations and the trend of coffee consumption, p jt is the price of product j at period t, αi

represents the consumer marginal utility for price or price sensitivity, Pr jt is the promotional rate for product j at

time t, ρi represents the consumer taste for promotional activities, X jt is a vector of observed product characteristics

that vary across products and time periods, and βx is the vector of the corresponding marginal utility coefficients.

The term ξ jt accounts for monthly changes in factors such as shelf space and positioning of the product, among

other factors that affect consumer utility and that are observed by consumers and firms but are not observed by the

researcher. Finally, εi jt is an i.i.d. type I extreme value distributed error term capturing consumer idiosyncratic

preferences.

We allow for unobserved household heterogeneity in price sensitivity and in promotional taste through a ran-

dom component νi ∼ N(0,1) and assume that αi and ρi has the following specification:

αi =
(
α

1 +σ
1
ν

1
i
)

1[p jt−p jt−1>0]+
(
α

2 +σ
2
ν

2
i
)

1[p jt−p jt−1<0] (2)

and ρi = ρ +σρ ν
ρ

i

where α1 and α2 represent the mean utility for price when retail price decreases or increases respectively, ρ
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represents the mean taste across consumers of the promotional activities, σ1 and σ2 are the standard deviations of

the normal distributions ν1
i and ν2

i , and σρ is the standard deviation of the normal distribution ν
ρ

i .

We assume that the reference price of consumers is only the last price observed. This adjustment implies that

consumers make an immediate and complete adjustment in their price expectations after an exposure to a price

stimulus.

We introduce an outside good option, denoted good 0, to allow for the possibility of consumer i not buying one

of the J marketed products. Then, the utility is given by:

Ui0t = εi0t

where mean utility of the outside option is normalized to 0.

Let the distribution of νi =
(
ν1

i ,ν
2
i ,ν

ρ

i

)
across consumers be denoted by F(νi). The aggregate share S jt of

product j at period t across all consumers is obtained by integrating the consumer-level probabilities:

S jt =
∫ exp(Vi jt)

1+
J
∑

k=1
exp(Vikt)

dF(νi). (3)

This demand model implies own- and cross-price elasticities. In what follows, we investigate empirically

whether there exists asymmetric behavior in the observed price responses of consumers.

4.2 Estimation and Identification of Demand

To estimate the set of parameters θ = (δ j,ηt ,βx,α
1,α2,αρ ,σ1,σ2,σρ), we use the generalized method of mo-

ments (GMM) as in Nevo (2001) and solve the endogeneity problem of prices by using, as instrumental variables,

input prices such as oil and the raw coffee prices interacted with national brand product dummies, or private label

product dummy variables. Raw coffee prices are composite indicator prices computed by the International Coffee

Organization and average composite prices for Arabica’s and Robusta’s group. The oil price index is given by the

French National Institute for Statistics and Economics Studies (INSEE).7 The interaction of input prices with na-

tional brand or private label product dummies aims at capturing the fact that the cost of inputs may differ according

to the brand and particularly differ between national brands and private labels.
7Descriptive statistics about the input price indexes used to control price endogeneity are presented in Table 8 in the Appendix. We can see

a large variation across time of each price index.
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5 Counterfactual Simulation Method of Cost Pass-Through

In this section, after obtaining the price elasticities given demand estimates, we recover price-cost margins from

the supply model and compute the estimated marginal cost by subtracting estimated margins from observed prices.

Thanks to simulations of a cost shock affecting estimated marginal costs, we are able to estimate cost pass-

through.8 Using positive and negative upstream cost shocks of different magnitudes of cost shocks from 0 to

100% of the raw coffee price, we examine whether we obtain significantly different magnitudes in simulated price

changes. Finally, we perform these simulations given the estimated demand model allowing for demand asym-

metric price responses, and confront the price-cost pass-through patterns for negative and positive cost shocks in a

counterfactual policy simulation not considering demand asymmetries.

5.1 Supply Model

To model vertical relationships in the coffee market, we consider a linear pricing model and non-linear pricing

models, with or without collusion at the manufacturer level, and with or without resale price maintenance. The

Rivers and Vuong (2002) test shows that manufacturers and retailers use two-part tariff contracts with resale price

maintenance (Table 9 in Appendix). This model, introduced theoretically by Rey and Vergé (2010) and imple-

mented empirically in Bonnet and Dubois (2010), allows us to derive price-cost margins. Moreover, these two-part

tariff contracts with resale price maintenance are considered in several empirical studies of vertical contracts as a

better model than the pricing model associated with one- or two-part tariff contracts without resale price mainte-

nance (Bonnet and Dubois, 2010; Bonnet et al., 2013; Bonnet and Requillart, 2013).

Manufacturers offer two-part tariff contracts that consist of wholesale prices w j and franchise fees Fj paid by

the retailer for selling product j to the manufacturer but also retail prices p j because manufacturers can use resale

price maintenance. Then, retailers simultaneously accept or reject the offers, which are public information. If one

offer is rejected, all contracts are refused. If all offers have been accepted, retailers simultaneously set their retail

prices, and demand and contracts are satisfied.

Let Sr define the set of products sold by retailer r and S f the set of products produced by manufacturer f .

8We assume that the pass-through rate is defined as the proportion of a change in input cost that is passed through to the final price of the
product, following Kim and Cotteril (2008).
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The profit function of retailer r is:

Π
r = ∑

j∈Sr

[M(p j−w j− c j)s j(p)−Fj]

where c j is the constant marginal cost of distribution of product j, s j(p) is the market share of product j, and M is

the size of the market. The profit function of firm f is equal to:

Π
f = ∑

k∈S f

[M(wk−µk)sk(p)+Fk]

where µk represents the constant marginal cost of production of product k. Manufacturer f chooses the terms

of the contracts (p j,w j and Fj) in order to maximize profits Π f for all r = 1, ..,R, Πr ≥Π
r
.

If we consider the case in which wholesale prices are such that the retailers add only retail costs to the wholesale

prices and thus the retailers’ price-cost margins are zero (p∗k(w
∗
k)−w∗k − ck = 0), we deduce from this model an

expression for the price-cost margins of manufacturer f :

∑
k∈S f

(pk−µk− ck)
∂ sk(p)

∂ p j
+ s j(p)+ ∑

k∈{J′,..,J}
(pk−µk− ck)

∂ sk(p)
∂ p j

= 0 for all j ∈ G f (4)

where products in {J′, ..,J} are private labels.

Given the vertical supply model assumptions, a price-cost margin Γ jt = p jt −µ j− c j is obtained for product j

and a corresponding marginal cost C jt = µ j + c j = p jt −Γ jt follows.

5.2 Counterfactual Cost Shock Simulation Strategy with and without Demand Asymme-
tries

Using the estimated marginal costs from the preferred model of contracts in the vertical chain as well as the other

estimated structural parameters, one can simulate an upstream cost shock. We denote Ct = (C1t , ..,C jt , ..,CJt) the

vector of marginal costs for all products present in period t, where C jt is given by C jt = p jt −Γ jt − γ jt . To model

the impact of an upstream cost shock, we have to solve the following program:

min{
p∗jt
}

j=1,..,J

‖p∗t −Γt (p∗t )−Ct ((1+λ )Rt)‖

where ‖.‖ is the Euclidean norm in RJ , Γt correspond respectively to the expression of total margins for the best

supply model, and λ is the shock on the raw coffee price Rt . The intuition of this program is the following. We
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consider positive or negative cost shock and compute the new marginal cost. 9 Given the demand and supply

model and the new costs, we compute the new simulated Nash equilibrium price satisfying demand and supply.

We then obtain two panel datasets of simulated prices, one resulting from negative cost shocks and one resulting

from positive ones.

The cost pass-through is estimated from the difference between the observed prices and the new equilibrium

prices in the case of a cost shock. We investigate the asymmetry of cost pass-through by simulating both an

increase of the raw coffee price (for instance, λ = 0.1) and a cost decrease of the same magnitude (for instance,

λ = −0.1) and by comparing the magnitude of the price-cost pass-through for both the negative and the positive

cost shock, where price-cost pass-through is defined as the ratio of the price change to the total cost change .10 The

same counterfactual comparative statics simulations are performed for the estimated demand model when allowing

for demand asymmetries and then also for an alternative counterfactual demand model without asymmetries. We

turn now to demand, costs, and simulated results.

6 Demand Asymmetry Results and Cost Pass-Through Simulations

In this section, we first present results from the estimation of consumers’ demand to assess asymmetric consumer

price responses to an increase or a decrease in retail prices. Then, we show how cost pass-through could differ

in magnitude according to the sign of the change in cost, first via counterfactual simulations allowing for demand

asymmetries, and then by repeating those simulations for a counterfactual demand scenario without asymmetries.

6.1 Demand - Investigating Asymmetries in Consumer Price Responses

Table 4 shows the estimated instrumental variable demand parameters given a random coefficient specification

under two model assumptions. Model 1 does not take into account the different consumer price responses when

prices increase or decrease, whereas Model 2 does so in the mean utility and in the price random coefficient.

Explanatory variables are listed in the rows and the marginal utility estimates are reported for each variable in each

9It has to be noted that equilibrium prices depend only on total marginal costs, which are the sum of distribution and production costs.
10We perform a cost shock as a variation of the raw coffee price because we think that this kind of cost shock is relevant for the coffee market

as the raw coffee is highly volatile. The results would be similar if we assume a global cost shock as (1+λ )Ct , which could come from a
variation of the raw coffee price but also from a variation of other cost shifters.
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row, while standard errors are reported in parentheses. Given that price is correlated with unobserved determinants

of demand, we use instrumental variables and thus the reported point estimate associated with price is the IV

estimate. According to the GMM objective function, the set of instruments used is valid because the test statistic

of the Hansen (1982) test, the GMM objective, is 3.67 and 1.71 respectively for Model 1 and Model 2 and its p

value 0.81 and 0.97. Moreover, although not reported, the price coefficient increases in absolute value relative to

the OLS point estimate, which means that the instruments are estimating a marginal utility of price that suffers

from less of an endogeneity bias toward zero, inherent in the OLS point estimate.

Model 1 does not consider asymmetric price responses and implies an average marginal utility of price of

−0.74, which has the correct sign and is significant. Consumers seem to prefer Arabica to other coffee types

available. The mean coefficient of the promotion variable suggests that consumers do not like products with high

promotional rates. When we allow consumers to respond differently to price increases or decreases, once again

Model 2 exhibits negative estimated price coefficients of −0.81 when consumers face a price decrease and of

−0.65 when consumers face a price increase. The consumers are thus less sensitive to price increase than to

price decrease. There is also significant heterogeneity in the marginal utility of price, as the point estimates are

significant, and at 0.31 and 0.16 for price decreases and increases, respectively. Promotional rates have a negative

mean utility also in Model 2 when we account for asymmetric consumer price responses. However, the standard

deviation of the normal distribution of the promotional rate is large with respect to the mean value, -4 and -2 for

price decreases and increases , respectively. This means that 31% of the consumers have a positive valuation of

promotion activities. This could be consistent with a strong brand preference, as is the case in the French coffee

market. The estimates of the other product characteristics are quite robust in both Model 1 and Model 2, except

for the Robusta coffee rate, which has a negative and significant impact in Model 1 and a non-significant impact in

Model 2. Consumers continue to prefer Arabica to other types, as the coefficient related to the Arabica coffee rate

is positive and significant.

The random coefficients logit model allows for flexible price elasticities along the demand curve, which is

an attractive feature relative to other demand specifications such as constant elasticity. The first and the second

columns of Table 5 report elasticities for Model 1 when price increases and decreases, respectively. Then, columns
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Table 4: Demand Estimates

Model 1 Model 2
Mean (std) Mean (std)

Price Price×1[pt−pt−1<0]
Mean (α) -0.74 (0.02) Mean (α1) -0.81 (0.07)
Std (σ ) 0.05 (0.15) Std (σ1) 0.31 (0.17)

Price×1[pt−pt−1>0]
Mean (α2) -0.65 (0.08)
Std (σ2) 0.16 (0.04)

Promotion rate Promotion rate
Mean (ρ) -2.10 (0.99) Mean (ρ) -2.07 (1.12)
Std (σρ ) 3.29 (1.08) Std (σρ ) 4.09 (1.06)

Arabica coffee rate 3,11 (0.29) Arabica coffee rate 2.00 (0.68)
Robusta coffee rate -0.35 (0.11) Robusta coffee rate 0.33 (0.37)
Bean coffee rate -1.27 (0.28) Bean coffee rate -1.67 (0.58)
Caffeine-free coffee rate -0.18 (0.18) Caffeine-free coffee rate -1.04 (0.56)

δ j,ηy(t) and ηm(t) not shown δ j,ηy(t) and ηm(t) not shown
GMM objective (d f ) 3.67(0.81) GMM objective (p value) 1.71 (0.97)

3 and 4 repeat the same structure of elasticity estimates for Model 2. Finally, the elasticities are broken down by

brands in each row of Table 5, where the first row of the table reports average own-price elasticities across all

brands. We obtain -5.26 (1.32) and -3.10 (0.30) for own-price elasticities when prices increase in Models 1 and

2 respectively, and -4.70 (1.31) and -4.03 (0.60) for Models 1 and 2 respectively when prices decrease. While

the differences in estimated own-price elasticities seem to be fairly small when consumers face a price decrease,

we obtain a significant difference in estimated implied elasticities when prices increase when comparing Model 1

to Model 2. In particular, if we do not account for asymmetric price responses, as in Model 1, we overestimate

the consumer price response by 70% on average when consumers face a price increase and by 17% on average

when they face a reduction. Breaking up the comparison by brand, looking at Table 5, we also see that own-

price elasticities are different across brands. The overestimation of own-price elasticities could vary from 37%

to 121% in the case of a price increase and from 1% to 43% in the case of a price reduction, depending on the

brand in question, if we do not consider demand asymmetries. Moreover, considering only Model 2, we find

that a price reduction would lead to a higher variation in market share than a price increase. Indeed, a 1% price

decrease will raise the market share by 4% whereas a 1% price increase will reduce the market share by 3%. This
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Table 5: Own-Price Elasticities from the Random Coefficients Logit Model
Model 1 Model 2

∆p > 0 ∆p≤ 0 ∆p > 0 ∆p≤ 0
Average over brands -5.26 (1.32) -4.70 -3.10 (0.30) -4.03 (0.60)
Brand 1 -6.92 (0.53) -6.64 (0.45) -3.13 (0.22) -4.62 (0.27)
Brand 2 -4.13 (0.54) -3.66 (0.53) -2.98 (0.22) -3.61 (0.34)
Brand 3 -5.61 (0.66) -4.97 (0.70) -3.25 (0.26) -4.29 (0.35)
Brand 4 -5.63 (1.05) -5.06 (1.01) -3.20 (0.26) -4.32 (0.49)
Brand 5 -4.01 (0.99) -3.29 (0.67) -2.93 (0.38) -3.33 (0.54)
Brand 6 -6.31 (0.71) -5.61 (0.85) -3.26 (0.26) -4.46 (0.34)
Brand 7 -4.07 (0.46) -3.78 (0.47) -2.91 (0.23) -3.65 (0.32)

result could again be interpreted as the brand loyalty of consumers. Another possible explanation of the higher

own price elasticities in the price reduction case is that coffee is a non-perishable good and therefore stockpiling

is costless. Regarding cross-price elasticities, they are different between Model 1 and Model 2, meaning that

ignoring consumer asymmetric responses in price variations mis-specifies the cross-price elasticities as well. They

are also different when consumers face a retail price increase or decrease, and are generally higher in retail price

reduction.11

In sum, the estimates suggest that there is significant heterogeneity in price sensitivity, as asymmetries in the

way consumers respond to price changes depending on whether there are increases or decreases in price. Moreover,

not accounting for those asymmetries would imply that we strongly overestimate demand elasticities in the case of

price increases. We next investigate what these empirical findings about demand imply for the recovered marginal

cost estimates and for the ability of firms to pass through positive and negative costs shocks into retail prices.

6.2 Cost Pass-Through Counterfactual Simulations

From the demand model estimates, we are able to compute estimated margins from the supply model in Section

4.1. We obtain an average of 38.67% with a standard deviation of 9.98. Taking the difference between observed

prices and estimated margins, we can estimate the marginal cost for each product for each period in our French

coffee data, which amounts to e4.37 (the standard deviation is 1.66 ).12

11The results on cross-price elasticities are in Table 9 when consumers face a rice increase and Table 10 when consumers face a price decrease
in the appendix.

12In the Model 1 case, that is, without considering asymmetric consumer price responses, margins are underestimated by 28.51% (the
standard deviation is 8.67) on average, and marginal costs are then overestimated. Indeed, we obtain 5.09e on average (the standard deviation
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Table 6: OLS Regression of the Marginal Cost Estimated
Marginal cost estimated Model 1 Model 2

Mean (std) Mean (std)
Raw 0.055 (0.001) 0.040 (0.001)
Product fixed effects Yes Yes
Time fixed effects Yes Yes
R2 0.96 0.97
Number of observations 5671 5671

Given the estimated models, we simulate a range of negative and positive shocks (between -100% and 100%) to

obtain a distribution of cost pass-through estimates. We draw 60 random numbers within the uniform distribution

for the raw coffee price shock λ . The first step is to estimate the impact of the cost shock on the total marginal cost

of coffee products. We use an OLS regression of the marginal cost estimated from the demand and supply models

on the raw coffee price, and include product and time fixed effects; the results are given in Table 6.

Given estimates of demand, in Figure 3, for a counterfactual demand model with no demand asymmetries, we

report the simulated average price-cost pass-through with 95% confidence intervals on the y-axis, for the different

levels of simulated shocks shown on the horizontal axis. Then, allowing for demand asymmetries, as given by

Model 2, Figure 4 depicts the estimated average price-cost pass-through and the 95% confidence intervals on the

vertical axis. On the horizontal axis, we report different levels of simulated shocks on the raw coffee price, from

−100% to 100%.

When the asymmetric consumer price response is not considered, in Figure 3, we can see that little difference

exists between the effect on retail prices of a positive and a negative cost shock. Indeed, the average cost pass-

through is 0.9 for positive cost shocks and 0.89 for negative ones.

In contrast, Figure 4 suggests that, when considering the asymmetric price response, a positive raw coffee

shock is passed through to retail prices to a greater degree than a negative raw coffee shock. Indeed, the average

cost pass-through is 1.08 for positive and 1.03 for negative. We also find that the pass-through tends to increase

with the magnitude of the cost shock, reaching 1.10 for positive cost shocks greater than 50%.

is 1.86), which amounts to an estimation error of 7% on average. It has to be noted that the difference in marginal costs between both models
is -0.71 on average with a standard deviation of 0.42. The two distributions are statistically different.
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Table 7: Regression of Pass-Through on Cost Shock Variables and Product Characteristics
Without asymmetric consumer price response With asymmetric consumer price response

Retailer 1 -0.000 (0.000) 0.000 (0.001)
Retailer 2 -0.001 (0.000) ** 0.007 (0.001) **
Retailer 3 -0.002 (0.000)** 0.008 (0.001)**
Retailer 4 -0.002 (0.000)** 0.016 (0.001)**
Retailer 5 0.000 (0.000) 0.004 (0.001)**
Retailer 6 -0.001 (0.000) ** 0.006 (0.001)**
Retailer 7 - -
Manufacturer 1+ - 0.117 (0.000)** - 0.008 (0.001)**
Manufacturer 1− - 0.117 (0.000)** -0.019 (0.001)**
Manufacturer 2+ - 0.036 (0.000)** 0.036 (0.001)**
Manufacturer 2− - 0.044 (0.001)** 0.031 (0.001)**
Manufacturer 3+ - -
Manufacturer 3− -0.002 (0.001)** 0.011 (0.001)**
Private labels+ 0.003 (0.000)** 0.065 (0.002)**
Private labels− -0.008 (0.001)** 0.063 (0.002)**
Cost variation+ 0.039 (0.001)** 0.076 (0.003)**
Cost variation− 0.012 (0.001)** -0.047 (0.003)**
Cost variation(> 50%)+ 0.006 (0.001)** -0.000 (0.002)
Cost variation(>50%)− 0.017 (0.001)** 0.012 (0.002)**
Constant 0.955 (0.001)** 1.084 (0.002)**
Month fixed effects Yes Yes
*significant at 10%, ** significant at 5%

Table 7 shows the results from a second-stage regression of estimated pass-through rates on cost shock variables

and on product characteristics. The table has two columns. In the first column, we report the estimates without

allowing for consumer demand consumer price asymmetries, and in the second column, we take into account the

asymmetric price response of consumers in the demand model. The dependent variable in Column 1 is the esti-

mated pass-through rate from the counterfactual simulation model without demand asymmetries. The dependent

variable in the second model is the estimated pass through rate allowing for demand asymmetries. The regres-

sion estimates in each column result from projecting the estimated pass-through rates into average pass-through

rates for each retailer (given by dummy variable point estimates for each retailer separately relative to retailer 7,

which is omitted). The estimated dummies capture the different average price transmission rates of retailers. We

do the same by projecting estimated pass-through rates on a dummy for each of the three manufacturers and for

the private labels. Finally, we also project estimated pass-through rates on negative cost shocks and positive cost

shocks, where we include as explanatory variables the value of the cost shock, differentiating between negative

and positive shocks, and allowing for different effects depending on whether the cost shock is greater than 50%.
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Finally, we also control for the time period in the regression specification. Comparing Columns 1 to 2 shows that

the effect of cost shock transmission is different depending on whether we consider asymmetric demand. The

level of the pass-through rates changes as we get pass-through rates lower than 1 without asymmetric demand and

pass-through rates higher than 1 with asymmetric demand. The results in Column 1 suggest that there is no hetero-

geneity across retailers in the pass-through rates, whereas the results in Column 2 suggest that some heterogeneity

exists, even if this heterogeneity is relatively weak. Concerning manufacturers’ specific pass-through rates given by

the manufacturer estimated fixed effects, we see larger and more significant manufacturer differences in Columns

1 and 2, meaning that the role of manufacturers in the price transmission of a cost shock is greater than the role of

retailers.13 This finding could be explained by the higher variability in prices across brands than across retailers,

as Table 2 shows. Comparing Columns 1 and 2 again, we see a change in the way each manufacturer transmits

the cost shocks with respect to the others’ changes. Indeed, we found that private label manufacturers have the

highest pass-through rates with demand asymmetries whereas they have the lowest ones without it. Moreover, as

we saw in Figure 3, the pass-through rates do not vary between positive and negative cost shocks without demand

asymmetries. The difference between the estimates of cost variation+ and cost variation− in the first column of the

Table is only 0.03 . On the contrary, the pass-through rate difference between positive and negative cost shocks,

which is the difference between the estimates of cost variation+ and cost variation− in Column 2 of Table 7, reveals

a 0.12 larger gap, which shows an asymmetric price transmission when asymmetric demand is considered.

In sum, there is heterogeneity across manufacturers in the price transmission of a cost shock. We see that

private labels transmit more than the other manufacturers. One possible reason is that manufacturers of private

labels have smaller margins, and therefore have a generally larger pass-through rate due to the smaller margins.14

Taken as a whole, we see that cost shocks are transmitted to the consumer price more than are variations in cost,

and that positive cost shocks are transmitted more than negative ones, as we saw in the graphical analysis and

discussion.
13While this result could be seen as a consequence of the supply model assumed, we argue next that this is not the case. Indeed, we consider

that manufacturers have all of the bargaining power and that they impose the consumer prices upon retailers. Rey and Vergé (2010), however,
show that the price equilibrium would be the same whether or not one assumes that retailers have all the bargaining power. Only the sharing of
the profit would change. The estimated marginal cost and then the estimated pass-through rates would be the same. Hence, this result is not an
outcome of this assumption.

14Consider in the extreme a fully competitive product with no margin; there, the pass-through is the largest.
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7 Conclusion

In this paper, we present empirical evidence of the role of possible asymmetries in consumers’ price responses in

explaining asymmetric cost-price pass-through rates into retail prices. We do so using a structural econometric

model that allows us to recover marginal costs from prices, market shares, and product characteristics. Given the

demand and supply model, we estimate marginal cost. From the estimated cost, we simulate shocks and find the

resulting new simulated equilibrium prices.

Introducing the possibility of consumers reacting differently to a price increase or decrease, we find that French

households are less sensitive to a price increase than to a price decrease in the French coffee market. Our findings

suggest that one would overstate elasticities by about 70% for price increases and 15% for price decreases if

demand asymmetries were not considered. Ultimately, these findings imply different magnitudes of a cost pass-

through into retail prices, depending on the sign of the cost shock. In particular, we find that, when we allow there

to be demand asymmetries, a positive cost shock is passed through to retail prices to a larger degree than a negative

cost shock of the same magnitude. Another interesting finding is that the heterogeneity of the cost pass-through

rates across products comes more from the role of manufacturers than the role of retailers.

Beyond documenting the occurrence of asymmetric price transmissions, in this paper, we provide a structural

analysis that allows us to better understand the causes behind such a phenomenon, which has important policy

implications. Our findings imply that the shape of the demand curve could explain the observed asymmetric price

transmission of cost shocks in the context of imperfectly competitive markets. In particular, given that firms face

demand asymmetries, they will be more reluctant to pass through cost decreases at the same rate as cost increases

into final retail prices. In this case, consumers may not be affected as much as expected from policy reforms that

lead to cost decreases, such as upstream tax removals.

Future work could consider varying the competitive structure of the empirical setting by looking into other

market settings. Another possible avenue of research is to introduce dynamics into the analysis, both on the

demand and on the supply side, while formally incorporating menu costs of changing prices into the model. As

these models become quite complicated to solve analytically and are likely to be computationally intensive, we
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see these research extension efforts as potential next steps in understanding the magnitude and the asymmetry of

price-cost pass-through rates in markets.
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9 Appendix

Table 8: Descriptive statistics of input price indexes

Mean Standard deviation Min Max
Oil price 79.98 14.78 57 109.65
ICO coffee price 71.64 22.31 41.17 13.78
Arabica price 88.35 26.92 50.85 182.18
Robusta price 48.48 18.80 22.81 89.85

Table 9: Aggregated own and cross price elasticities for each brand when prices increase

Brand 1 Brand 2 Brand 3 Brand 4 Brand 5 Brand 6 Brand 7
Brand 1 -0.747 0.064 0.079 0.082 0.054 0.090 0.078
Brand 2 0.029 -0.372 0.035 0.034 0.048 0.033 0.032
Brand 3 0.046 0.046 -0.582 0.050 0.0514 0.047 0.043
Brand 4 0.068 0.068 0.072 -0.598 0.073 0.069 0.063
Brand 5 0.015 0.030 0.024 0.022 -.318 0.020 0.017
Brand 6 0.023 0.018 0.021 0.022 0.019 -.707 0.019
Brand 7 0.060 0.056 0.058 0.059 0.054 0.057 -0.402

Table 10: Aggregated own and cross price elasticities for each brand when prices decrease

Brand 1 Brand 2 Brand 3 Brand 4 Brand 5 Brand 6 Brand 7
Brand 1 -0.338 0.028 0.035 0.035 0.22 0.040 0.038
Brand 2 0.034 -404 0.057 0.052 0.097 0.051 0.050
Brand 3 0.029 0.042 -0.422 0.038 0.048 0.037 0.036
Brand 4 0.042 0.053 0.054 -376 0.055 0.052 0.050
Brand 5 0.017 0.052 0.039 0.033 -0.384 0.030 0.027
Brand 6 0.011 0.014 0.013 0.013 0.015 -0.426 0.013
Brand 7 0.055 0.063 0.061 0.061 0.057 0.061 -0.365
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Table 11: Rivers and Vuong test of the supply models

Models 2 3 4 5
1 -1.92 -2.02 -1.40 0.59
2 -16.40 4.03 4.20
3 4.78 4.36
4 3.59
Model 1 is the linear pricing model (double marginalization).
Model 2 is a TPT contract with RPM and w = µ .
Model 3 is a TPT contract with RPM and p−w− c = 0.
Model 4 is a TPT contract with RPM, collusion
between manufacturers and p−w− c = 0.
Model 5 is a TPT contract without RPM.
Consider Column 3: all statistics of the test are smaller than -1.96,
meaning that Model 3 is significantly better than models 1 and 2 at 5%.
Consider Row 3: all statistics of the test are greater than 1.96,
meaning that Model 3 is significantly better than Models 4 and 5 at 5%.
TPT: Two-Part Tariff, RPM: Resale Price Maintenance.
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Figure 3: Price-cost pass-through without asymmetric consumer price response

graph_positive_shock_PT_WAP_shock_june2015.pdf
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Figure 4: Price-cost pass-through with asymmetric consumer price response
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