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Quality Differentiation and Market
Power in the M exican Coffee M arket:
Theory and Evidence'

by Charles B. Moss and Gustavo A. Guerra Gdindo

Abstract

The effect of market power in the processng sector of the Mexican coffee indudtry is examined in this
sudy. Mexican coffee producers are experiencing financid difficulties related to lower world pricesfor coffee
and lower qudlity coffee produced by many smdl farmers. Thesmall producerssdll to afew larger processors.
A sries of modds to andyze the effect of the market channd in pricing the qudity of Mexican coffee are
developed inthispaper. A redricted form of channd analysisisused to andyzethe potentia for rent extraction
through qudlity differentiation in the Mexican coffee market.
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1. Introduction

Economic andysis of agriculturd systems has
typicaly emphasized the market for agricultural com-
modities a the farm gate. This emphasis could be
judtified on severa grounds such as the existence of
agriculturd policies like price supports, which insu-
lated producers from competitive pressures, or the
existence of competitive markets in the processng
sector. However, dramatic changesin the closing de-
cade of the twentieth century negated these assump-
tions. Governments have sgnificantly reduced ther
involvement in the agricultura sector. In the United
States, the passage of the Federd Agricultura Im-
provement and Reform Act of 1996 (FAIR) signded
a clear change in philosophy, from one that directly
supported agriculture and rural communities to one
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that relies on efficiently operating markets to redlo-
cate resources.  Internationdly, the Uruguay Round
Agreement implies a decreasing acceptability of agri-
cultura protection. At the same time, competition in
the processing sector has declined dramaticaly. Sev-
erd markets for agricultural output are dominated by
amdl numbers of firms. One possble effect of these
changes has been agrowing emphasison verticd inte-
grationin U.S. agriculture. These movestoward inte-
gration raise sgnificant questions about the alocation
of economic rents in vertica channds. This paper
builds on previouswork by GuerraGalindo (2000) to
andyze the effect of the market channd in the pricing
of quality in the Mexican coffee market.

Coffee production in Mexico represents a Sg-
nificant agricultura enterprise. Mexicoisthefifthlargest
exporter of coffee in the world and coffee represents
84 percent of Mexico's agricultura exports. How-
ever, the industry is currently experiencing financia
difficulties. These difficulties are the result of externd
pressures through low world prices for coffee and in-
ternd pressuresthat lower theoverd| qudity of coffee
produced in Mexico. Whilethe genessof theinterna
problem is gtructurd, low external prices for coffee
aggravate the problem. Specificdly, the low world
coffee price coupled with the continued declinein av-
erage farm sze in Mexico have led to a generd de-
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clineinthe qudity of coffee. The details of thismode
can be found in Guerra Galindo.

To andyze the coffee market, we begin by con-
gructing asomewhat oversmplified modd of themar-
ket channel for coffee in Mexico. This smple model
definesthe potentid effect of market power inthepro-
cessing sector of the Mexican coffee industry. After
deve oping this smplified modd, the question of qual-
ity differentiation at the processor leved is examined.
The econometric results of amode focusing on mar-
ket power and changesin quality are then presented.
Findly, turning to the new theory of the firm, long-run
implications of the qudity gamein the Mexican coffee
market are further devel oped.

2. Modeling the Vertical Channel

Asprevioudy stated, the competitive model of a
sangle market interaction has been the dominant model
used in the analysis of economic questionsin thefarm
sector. Specificaly, most anaysts have assumed that
many farmers interact with numerous consumers to
determine amarket price and quantity for agricultura
output a thefarm gate. Whilethisabstractioniscdearly
an oversmplification, one could argue thet the Smpli-
fication implied little cogt to the andyss. However,

certain policy issues have arisen over the past decade
that necessitate analysis of more complete marketing
channds. In this sudy, a redricted form of channd
andyssis used to andyze the potentia for rent ex-
traction through quality differentiation in the Mexican
coffee market.

Asapoint of reference, consider the agricultura
market in figure 1 where producers sdll output to a
processor who repackages it for sale to consumers.
D is the consumer level demand curve, Sisthe farm
level supply curve, MC,, is the margind cogt to the
processor. S+MC,, istheeffective supply curvetothe
consumer. Assuming that each player behaves com-
petitively, the market channd produces a consumer
priceof P_, afarm level price of P_, and a quantity
supplied in the market channd of Q. Thisequilibrium
yields a consumer surplus of CS, processor profit of
P,, and afarmer profit of p,.

Higtoricdly, agricultural markets have been held
up as an obvious case of perfect competition. Spe-
cficaly, numerous farmers produce food for numer-
ous producers. Thewesk link, of course, isthe num-
ber of processors. Figure 2 presentsthe same market
channd presented in figure 1, but assumes that the

Figure 1. Economic Rentsin a Competitive Market Channel
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Figure 2. Economic Rentsin the Marketing Channel with Monopolistic Processor

processor behaves as amonopolist. Specificaly, the
processor now pricesinto the consumer market based
on the margind revenue (MR). Monopalistic behav-
ior by the processor generates ahigher consumer price
and lower consumer surplus, alower producer price
and lower producer profit, and ahigher economic rent
to the processing sector.

The economic distortions presented in figure 2
are fairly straightforward, but not exactly relevant for
our andysis of coffee markets in Mexico. Specifi-
cdly, figures 1 and 2 assume that the agricultural sec-
tor faces a downward doping demand for output. In
the case of coffee, however, it is more appropriate to
mode Mexico as a price taker on the internationa
market. In this case, the channd is modeled not by
adding the margind cogt of transformeation onto the
supply function to obtain the supply curve facing the
consumer, but by subtracting the margina cost of the
processor from the internationd price to generate the
derived demand curve a thefarm gate. Thisreation-
ship is presented in figure 3. As before, P_ denotes
the price a thefarm level, p_ denotesthe profit at the
farmlevel, andp denotesprofit &t the processor level.
However, the existence of the world market pricere-
duces the consumer price and consumer surplusfrom
the modd.

Modifying the channd in figure 4, we dlow for
imperfect competition in the form of monopsonigiic
behavior by the processors. Specificaly, we dlow
the processorsto set thefarm leve pricein away that
maximizes processor income.  In the monopsonigtic
case, processors choose the quantity in the domestic
market such that the margina input cost (MIC) equds
the derived demand for coffee. The figure indicates
that monopsonist process less coffee at alower farm
price. The net effect of this choice isto increase the
economic rents to the processor and decrease the
economic rents to the farmer.

Figure 4 provides a starting place to discuss the
potentia role of market differentiation and price dis-
crimination inthe Mexican coffee market. Mathemati-
cdly, thefarm leve price can be derived as

§(Q) =R - (1-a)MC,(Q) (V)
where S (Q) isthe supply curvefor coffee a thefarm
level, P, isthe world price of coffeg, MC_(Q) isthe
margina cost of coffee processors at quantity Q, and
g is a parameter measuring market power. If g=0,
then the market is competitive and processors do not
extract monopsonigtic rents. However, if g>0 pro-
cessors exhibit some degree of price discrimination.
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Figure 3. World Price Taker with Perfect Competition

This modd follows the Appel baum (1982) approach
to measuring market power.

3. Pricing Differential Quality in the

Coffee Market

A mgor part of theequilibriumin equetion (1) is
the world market price for coffee. However, asin
many agriculturd markets, there exigts severd world
market prices dependent on quality. One approach
would beto differentiate each quality and estimate (1)
for each. However, this gpproach ignores the poss-
bility of mixing differing qudities of coffee. Specifi-
cdly, we will assume that Mexican coffee comes in
two qudities, but theworld market admitsan interme-
diatequality. The processor then facesthedecisonto
sl theindividua quditiesor to mix the coffeesto pro-
duce an average qudity coffee. The question of the
“effectiveprice’ for Mexican coffee on theworld mar-
ket then has direct implications for the test of market
power postulated in equation (1). Specificaly, the
market power parameter in equation (1) may actudly
capture changes in the relative quality of coffee.

In general terms, we can formulate the
processor’s problem as

max — pX+ P,X+ PXg- WZ - W2, - WeZ

X, %.%8,24,22,23
s F(% % % 3,2,2)=0

)

where p, isthe price of high quality coffeg, p, isthe
price of medium quality coffee and p, is the price of
low quality coffee, each on the world market, and x,
X,, and X, are the respective quantities of each pro-
ducedin Mexico. Thesethree quantities are produced
from threeinputs: z, the quantity of high quality coffee
produced by Mexican producers, z, isthe quantity of
low quality coffee produced by Mexican producers
and z, other inputs used in the production process.
Each input has the respective price w,, w,, and w,.
F(.) is the technology function mapping the relation-
ship between the inputs and outputs.

Focusing on the production system, we assume
that the quantity of each variety of coffee produced
can be represented by three equations
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Figure 4. World Price Taker with Monopsonistic Processor

X =A% F(z,)
X2 :(%12124- A22222) FZ (232) (3)
X5 = Ay 2, (%)

where z,; denotes the high quaity coffee used by the
processor to produce in the high qudity export mar-

ket, z,, denotes the high quality coffee used by the
processor to produce medium quality coffee for the
export market, z,, denotesthelow quality coffee used
to produce medium quality coffeefor the export mar-

ket, and z,, represents the low qudity coffee used to
producelow quality coffeeinthe export market. Each
production processislinear in the coffeeinput. A, is
the quantity of high quaity coffee used to produce a
single unit of high qudity coffee in the export market.
Assuming some cleaning operation, A, < 1. Thesec-

ond operation equation states that A,, units of high
quality coffee can bemixed with A, , unitsof low quél-

ity coffee to produce a angle unit of medium quality
export coffee. Extending the results of the high qua-

ity, A,,+A,, < 1. Smilarly for the low quaity coffee
A, <1 Itcouldbearguedthat 1>A >A, +A >A,,
or that lower qudity coffee is dso less efficient, but
thisresult will not be necessary for thefollowing modd.

In each case F(z,) isthe transformation function that
dlowsfor the interaction with other inputs.

Subgtituting the production relationships from
equation (2) into equation (3) yields an unrestricted
profit function

P =RAZR (%) *5(Az + Az B (2] +
oA % Zo) - W(2+20)- W22 ¥ 20)-
W (2 +2, +2;)
The formulation of the profit maximization problem in
equation (4) isavariant of alinear programming modd.
Within this framework, the solution to the maximiza:
tion problem will be a corner solution where dl the
inputs are completdy exhausted (in the case of the
coffee inputs). In order to visuaize the solution, we
totaly differentiate equation (4) with respect to each
coffeeinput variadble yidding

b =gaAF(z) - WhE, +ER AR (%) - Wiz, +
6 AF(z.)- Wik, +AR(2,)- wir, ©

Formulating the change in profit for aone-unit change
in high qudlity coffee marketed as high qudity coffee
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on the internationa market

P _, W e
o AR z)- WirEPAR(Z) Wiy,

. N . .z, (6)
B A (2 Wi -2 HIAR ) w2
tz, &,
Assuming that dl the congtrantsarebinding dz, ,/dz, , =
1,dz,,/dz,,=-1, and dz,./dz,,=1. Therefore,

d_p3 OU plAr_lFl(le)' pz'%le(zez)'

dz,
DA, (22) + P3AF; (25) 2 0
U pAF(z) - RAR(Z,)?
P A (Z2) + PA: R (2a)

Giventhat the pricesand technical coefficientsin equa
tion (7) hold, the processor maximizes profit by sdlling
two different qudlities of coffee. If the 9gn on the
inequality in equation (7) isreversed, then the proces-
sor maximizes profit by blending coffees to sl the
medium qudity coffee.

The results from equation (7) represent the flip
gde of the results from Guerra Gdindo. Specifically,
the resultsfrom equation (7) imply that different quai-
ties are marketed if the gain to marketing high quaity
coffee exceedsthelossfrom sdlling low qudlity coffee
aslow qudlity coffee. Theresultsin Guerra Gaindo
date that producers will separate coffee into different
quditiesif the gain to the separation exceeds the loss
in price due to sdling undifferentiated qudity plusthe
cost of grading.

To morefully develop the market for each qual-
ity of coffee, we need to consder three cases. Inthe
first case, thevaueto blending islessthan the value of
marketing differentid qudities of coffee. In this case
the market price paid to producersis smply

w, = p AR () .
W, = paAﬁzFa(Zaa)( )
In the second case, the optimum solution is to blend

the coffee, but thereisreatively more high qudity cof-
fee than low qudlity coffee. In this case, the market

()

for high qudity coffeeis st in the differentiated mar-
ket, but the price of low quality coffee is st in the
blended market

W= p AR (2) .

W, = pzAést(Zsz) ®©)
In the third scenario, the excess quantity isin the low
qudity market

w, = p,A,F, (232) 10
w, = p; AR, (233) (19
In order to compare these solutions, note that in
the case of excess high qudlity coffee

P AR, (22)° RAR(2za) (1D)
S0 that the producer does not get the blending pre-

mium. Similarly, in the case of excess supply in the
low quality coffee market

P AR, (2)3 PAF:(2) (12)

In each case, the processor keeps the blending pre-
mium on the excess variety.

Ingenerd, theresultsindicate that producers may
gain from the blending of the qudities of coffee. This
gain is dependent on the qudity condraint. The qud-
ity thet is the mogt condrained gains while the qudity
in relative abundance earnsthe same return asthe dif-
ferentiated market. Severd factorscurrently observed
in the Mexican coffeeindustry support the abundance
of low qudity coffee. Specificaly, as developed by
Guerra Galindo, the generd reduction in the sze of
coffee producers over the past 20 years has reduced
the average size of producers below the level neces-
say to effectively capture the quality premium at the
farm leve. Thus, a the margin producers are not re-
warded for quaity and the average quaity of Mexican
coffee has declined. These reaults suggest that the
overdl declinein qudity may makethe sale of blended
coffee relatively more profitable, but any gains to
blending arelikely captured by the processorsand the
suppliers of high quality coffee and not passed to the
average produce.

Findly, thismodd ishighly syligic. Therdative
margin is driven by other varidble factors (z,). Addi-

tiona indghtsmay be gained by postulating a capacity



condraint in the processing sector. Given that the ca-
pacity condraint is binding, processors will alocate
available capacity in away that maximizes thair rela
tivemargin. The net effect of thet rulein thismodd is
uncertain since the margin is completely exhausted by
payments to each input.

4. Testing for Market Power with

Different Qualities

Given the forgoing discussion of the economics
of different quaities, a reformulation of the testable
hypothesisin equation (1) would appear appropriate.
Specificaly, the price of coffeeisnow afunction of a
least two prices. For example, the price of high qud-
ity coffeein Mexico is a function of the price of high
qudity coffee ontheinternational market and the price
of blended coffee. Inaddition, the price of low qudity
coffee could be a function of blended qudity or low
qudlity.

One direct formulation of the processor aloca
tion problem would be

W, = maX(Al SE Ampz) } (1' q) MC, (21)

w, = max (A, P, Azp;) - (1- q)MC, (z,) 2
However, this formulation raises several empirical
problems. Firg, the coefficients A, A, A,,, and
A, areunobserved and may change over time. More
problematic isthe definition of the margina cost func-
tionsfor the processor. 1n some cases Smple models
gmilar to equation (1) have been estimated using a
procedure suggested by Appelbaum, but the datare-
quirements are sgnificant.

An dternative approach suggested by the Struc-
ture-Conduct-Performance paradigm involves estimat-
ing the effect of concentration on the price spread

Pu

P
where p,, isthe pricein the Mexican market, p,, isthe
price in the world market, and H isameasure of con-
centration among processors.  In this study, we use
the entropy measure suggested by Horowitz and
Horowitz to measure concentration. Based on the
results of the quality measurement modd, the price
ratio may aso be affected by the rdative qudity of

a,+a;,H +e (149

Moss and Guerra 7

coffee produced in Mexico. So ameasure of relative
quality is appended to equation (14) yieding

Pu _ Q
M =3, +a,H +a2Q—*:+a3M +e (15)

where Q, is the quantity of high quality coffee mar-
keted, Q_is the quantity of low qudity coffee mar-
keted and M is the tota quantity of coffee exported
from Mexico. Thelast term dlows usto test whether
Mexicoisapricetaker intheinternationa coffee mar-
ket.

The data used to estimate for market power
or qudity differentiation in the Mexican coffee market
aretaken from Guerra Galindo and presented in table
1. The second column presents the quantity of coffee
exported from Mexico in metric tones. Thethird and
fourth columns are coffee pricesin dollars per pound.
Thethird column givesthe price of Mexican coffeein
dollarswhile thefourth givesthe average price of cof-
feein the United States. Thefifth column presentsthe
entropy measure of concentration for coffee export-
ersin Mexico, based ontherdative shares of thetwenty
largest coffeeexporters. Thefind two columns present
therdative quantitiesof high quaity coffee (dtura) and
low quality coffee (prima).

The ordinary least squares estimates for equa
tion (15) are presented in table 2. 1n generd, the co-
efficient on concentration isnot Satigticaly sgnificant,
S0 the evidence does not support market power among
processors. However, the coefficient on rdative qua-
ity is satigticdly sgnificant suggesting that the price
deviationsthat have occurred can belargely explained
by differences in qudity over time. In addition, the
datistica coefficient on Mexican exports confirms our
hypothesisthat Mexico isaprice taker in theinterna:
tiond market.

5. The New Theory of the Firm and

the Market for Coffee Quality

Given the absence of aggregate monopsonistic
power, we turn briefly to some recent advancesin in-
dustrid organization theory proposed in the new indi-
tutiona economic paradigm. These paradigms tend
to be based on transaction cogts attributabl e to asym-
metric or impacted information that givesrise to mar-
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Table 1. Datafor Empirical Analysis of Mexican Coffee Industry.

Mexican  Mexican
Exports Price.  U.S. Price Share  Share of
Y ear (tones)  ($s/pound) ($s/pound) Entropy Altura Prima

1980 117120 3.01 5.51 1911 15.8 65.2
1981 110760 3.58 4.44 1.900 14.3 65.7
1982 186540 2.66 4.55 1911 159 65.1
1983 174180 2.97 4.49 1917 16.1 64.6
1984 178920 2.79 4.68 1.922 159 64.9
1985 221580 2.95 4.73 1.966 16.2 64.1
1986 230580 2.98 6.11 1.934 15.7 65.3
1987 152940 3.48 5.20 1.940 14.2 67.8
1988 224340 2.94 5.04 1.935 129 70.1
1989 261540 2.89 5.45 1.935 14.7 67.4
1990 210360 242 5.26 1.908 12.2 69.8
1991 187360 1.74 4.98 1.928 12.7 69.3
1992 183600 181 4.57 1951 12.3 69.8
1993 189000 2.35 479  1.927 11.9 70.2
1994 195420 3.91 6.33 1.947 12.7 70.5
1995 274740 2.96 4.87 1.944 12.6 734
1996 262860 3.29 6.08 1.925 159 65.0
1997 232920 3.63 6.45 2.067 15.1 60.7
1998 245100 3.66 541 2.007 18.1 61.7
1999 315507 2.97 6.56 1.922 15.2 68.9

Table 2. Regression Estimates

Coefficient

Estimate Std Err.

Constant
Concentration
Quality Ratio

M exican Exports

2264 0.170
-0.237  0.267
0482 0.235
0.402  2.650

ket power for one or both agents. The most common
result iscalled the hold-up problem where one or both
agents can use impacted information and imperfect
compstition to extract rentsfrom the other participant.

Moss and Schmitz (1999) describe one such
hold-up problem in sugar production in the United
States. Given the bulky and time dependent nature of

sugarcane, processing must occur soon and close to
the point of harvest. Thus, once harvested, proces-
sors could exert additional market power over pro-
ducers. However, in Forida, processors aso faced
relatively few producers enabling the producers to
exert hold-up pressure on the processors. The two-
Sded hold-up in FHoridaled to increased vertical inte-



gration through direct ownership. In other areas, such
as Louisana, ardatively larger number of producers
led to verticd integration through forma and informd
contracts, aspredicted by Grossman and Hart (1986).
In both cases, the nature of the industry is profoundly
affected by the hold-up problem.

In discussing the potentid role of the new theory
of thefirm as developed in Coase (1937), Williamson
(1985) and Grossman and Hart, integration in the sug-
arcane market can be contrasted with the lack of hold-
upingrain production. Grainssuch aswheset aretypi-
cdly farly storable when harvested. Standard prac-
tice anong farmers in the United States is the con-
gruction of on-farm storage for smdl grains. 1n addi-
tion, grains are relatively easy to trangport. Hence,
local eevators can exercise little market power and
little integration has been observed.

The implications of this theory for coffee pro-
duction are smilar to the case of sugarcane. Cherry
coffeeisrdativey bulky and must be processed quickly.
In addition, the quality of coffee is not easily
discernadlein its cherry form.  Coupling thiswith the
presence of many smal sdllersand relaively few buy-
ers, conditionsareripe for aone-sided hold-up prob-
lem. However, the nature of the hold-up problem is
dependent on the size of the firm. Asin the case of
sugarcane, larger farmers can exert countervailing
market power or chooseto integrateinto thenext level
of production. Thisdivision of theindustry isobserved
around Coatapec, Veracruz. Larger famerssdl their
coffee in pergimino form insteed of cherry coffee, in-
tegrating into the first stage of processng. This re-
duces the hold-up problem.

Severd questions regarding the implications of
the new theory of the firm remain in the Mexican cof-
feesector. Specificaly, the formulation of the hold-up
problem works best if the game is a single event.
However, theannud coffee cycleimpliesthat thegame
is played severd times. In game theory, repeated or
sequential games are sufficient to eliminate the
prisoner’s dilemma.  If the prisoner’s dilemmais no
longer vdid, then the hold-up problem may decline.

However, the repested nature of the game may
aso have implications for the coffee industry as a
whole. Specificaly, the long-term well being of the
indudry is linked to the profitability of a leest some
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farm level production of coffeein Mexico. However,
the continued dide in the qudity of coffee threatens
the existence of alarge portion of the sector. Thus,
processors may have avested interest in creating the
channelsto provide qudity incentives to smdler pro-
ducers.

6. Conclusions

Recently agriculturd marketing channdls have
undergone sgnificant changes. Agriculturd policies
have become less generous in the United States and
abroad while internationa trade agreements have be-
comeincreasingly focused on the dimination of trade
barriers. Concomitantly the processing sector of
agribusnessin the United States and around theworld
gppearsto beincreasingly concentrated. Both of these
characterigtics raise the potential for monopsonistic
power in the agricultural sector. However, market
power alone may not describe the changes in market
price relationships at the indudtry level. Specificaly,
changes in relaive qudity may change the average
price received by farmers. This sudy examines the
possibility of market power and quaity changesinthe
Mexican coffee industry. The results indicate that
changesin qudity have sgnificantly affected the aver-
age price of Mexican coffee over time. In addition,
theresultsdo not support theincreasein market power.

Turning from the traditiona monopsonist mode,
we then focus on the possibility of inditutiond falure
in the market channd using the new indtitutiond eco-
nomics paradigm. In generd, the Structure of the in-
dustry, especially for smaller producers, appearscon-
sistent with the hold-up problem developed by
Williamson.  Thus, while market power may not be
traced directly to rent extraction, the declinein quality
may be directly attributed to transaction costs in the
marketing channd.
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