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On the Nature and Magnitude of Cost Economies in Hpproduction

Sabine Duvaleix-Trégue€arl Gaigne

Abstract

In this paper, we assess the impact of farm sizgeduction cost and evaluate
the marginal costs and margins by consideringitig@it prices may change with
the scale of production. By using French hog faatadwe estimate a system of
equations including a feed price function, inputnded functions, and an output
supply function based on a technology approximateed combined generalized
Leontief-Quadratic form. Our results suggest thhaé tmarginal costs are
over-estimated when the adjustment of the feedprités to a change in farm size
is not controlled for.

Keywords Marginal cost; Farm size; Scale economies; Inpoep; Price-cost
margin;
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1. Introduction

For many countries, organization of the livestoektesr is high on the agenda. Increasing
international competition in this sector raisesdhestion of evaluating the optimal structure of
livestock farms, being aware that the optimal fatracture might vary over time and according
to production systems. A key question concernsrétetionship between farm size and its
economic efficiency. In the last decades, we olexbthe development of large specialized
production units in many developed countries inows livestock sectors (MacDonadd al,
2010). This transformation suggests the presencestfeconomies associated with farm size.
However, in the empirical literature on the natarel magnitude of cost economies, much
attention has been paid to technological factars|ittle attention has been afforded to the role
of market mechanisms. This paper argues that isgcrgéhe output size also enables farmers to
pay a lowerunit price of variable input when buying larger inpugaqtities.

Traditionally, the fall in unit costs associatedwthe rise in production scale is explained
by technological factors such as fixities imbeddadthe technology or internal scale
relationships. Indivisibilities in the productiomgezess imply fixed costs and hence economies
of scale. Larger production provides an opportumily spreading the fixed costs to more
product units and, in turn, lowering unit costs.abidition, the large scale of operations may
induce the better use of existing inputs. For eXapgm increasing level of operation may allow
the farmer to improve the use of labour. More galtgrthe output may increase greater than in
proportion to the inputs. Several earlier studiasehanalyzed scale economies in livestock
farms in the U.S. (Kewt al, 2008; Kumbhakar, 1993; Moschini, 1988; Mosheim hadell,
2009; Nehringet al, 2009; Tauer and Mishra, 2006) as well as in Ear@dvarez and Arias,
2003; Fernandez-Cornejet al, 1992; Rasmussen, 2010). The evidence supportalg s
economies is rather mixed—strong for livestock patihn (MacDonald and McBride, 2009).

However, average costs may also decrease as tHagbimn scale increases because of
lower unit pricesof variable inputs. Several reasons may explaig thie unit price of many
products decreases with the purchased quantityrdBstaal, 2007; Calzori and Denicolo,
2011). On the one hand, the input provider canlgyppgressive rebates on quantity to reduce
some of the transaction costs in writing a conteanxet delivering the product. In addition, the
supplier’s technology may exhibit scale econommes@ass them on to buyers through a lower
unit price. Furthermore, such a price discriminatemables input providers to better extract
purchaser surplus. Under these circumstances, thaesés a menu of tariffs from which a
customer can choose depending on his purchasedhgoldn the other hand, large buyers may
also bargain to obtain a lower price. The poss$bilif achieving lower unit input prices
depends not only on the ability of farmers to negetprices also on the gains that the supplier
reaches from a larger individual demand.

Once it is recognized that input suppliers practicm-linear pricing and/or a large
producer may be able to bargain over the inpuegodake advantage of pecuniary economies,
cost economies may be related not only to techiyobog also to market mechanisms. When
cost economies are estimated, we should considéttia unit input price can vary with the
output size.

In this paper, we evaluate the impact of the ouize on the short-ruproduction cost
taking into account that the prices of some inpoiéy differ among farmers. More precisely,
using a unique data set on French hog farms de#uer-to-finish operation level, we estimate
a system of equations based on a generalized le#ootist function developed by Morrison
Paul (2001) to evaluate the nature and magnitud=stf economies in hog production. Our
system includes inputs demand and output supplgtitums as well as a unit feed input price
eqguation to capture the ability of farmers to ergdgwer unit price with respect to the quantity

Y1t is worth stressing that we consider here thattiyer has no market powee. he cannot manipulate the market price by
changing his level of production (as under an @igmic market structure).
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of purchased feed. We must stress here a maja@reifte between our approach and the
analysis in Morrison Paul (2001). She considergédafirms producing under imperfect
competition and holding a market power (her studlycerns the meat industry in the United
States). In other words, in Morrison Paul, firmsymaanipulate the market price, and this price
is the same for all firms. In our case, we do motsider that the existing farms can manipulate
the market price by changing their production levetjardless of their size. We assume that
farmers face different unit input prices with resip® the quantity of purchased input. Hence,
the input prices paid by farmers may differ andaffected by the level of hog production.

The literature in agricultural economics estimatiogt economies neglects the pecuniary
externalities affecting unit input prices. The f@®ire estimating profit or cost functions
considers that farmers do not purchase their fagpurts in bulk at discounted prices or do not
bargain over the input price. If such an assumpsaealistic concerning the output market, it
is discussed for some of the inputs, such as f@eddertilizers (Debertin 1986). and is related
to the organization of the agricultural sectorsef¥hough French hog producers sell their
production through producer organizations (RogudtRieu, 2011), they offer a wide diversity
of coordination schemes in their upstream and dowas partnerships which may influence
how hog farmers take their decision on feed inputHermore, French hog producers keep a
strong managerial autonomy in their production cegiand may negotiate their input prices.
More generally, Key (2005) showed that hog prodsicesveal a strong preference for
autonomy.

From a methodological standpoint, our results ssiggkat the marginal costs are
over-estimated when we do not account for the aijeist of the unit feed prices to a change in
the output size. In other words, the cost economrsseciated with the scale of operation and
price-cost margins might be under-estimated indingent literature on scale economies in
agricultural production. Although our work cannet ¢eeneralized to other agricultural sectors,
we believe that our results are sufficiently comung to warrant a greater focus on the
difference in unit inputs prices among farms widspect to their size in assessing cost
economies.

Our study also provides a better understandinghef nature and magnitude of cost
economies at the hog farm level. We show that hog$ face cost economies in the short run
due to technological factors and to market meclasidviost farms face decreasing average
costs even if their short-run marginal costs inseeia hog production; hog farms are closed to
their minimum average costs. More precisely, th& easonomies associated with the output
size are related to lower feed prices and notftdl @ the relative use of labour, regardless of
estimations. The only source of scale economié®gproduction seems to be related to feed
input utilization. The gains associated with a drettse of feed are stronger for the farms with
no hired labour. These hog farms also reach higheg-cost margins than larger farmsfine,
there are technological scale economies, but thgninae of the cost economies associated
with the scale of operation in hog production doeawer feed prices is significant. The
negative effect of an increasing size on the wetfprice paid by the farmers allows them to
significantly reduce their marginal costs by anrage 2.4€ per head, which represents on
average of approximately 778%er year and per farm.

This paper is also related to the empirical studieisg data on hog producers. These
contributions offer limited evidence on cost ecomesin this sector. From a stochastic frontier
analysis, Keyet al (2008) show that the changes in total factor petiglity growth in US hog
farms can be explained by technical progress apdavements in scale efficiency. By testing
the existence of stage-specific scale economiezaizand Skinner (2007) conclude that it is
not cost effective to expand finished hog productior small farms while there are scale
economies specific to the feeder-to-finish stagddige farms. However, as recognized by the
authors, this study suffers from several cavedis (ton-randomness of the sample, no
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farm-specific input prices, no control for heterngwy ...). Furthermore, when assessing the
impact of farm size on production cost, the exggtiterature fails to address the reaction of unit
input price at the farm level to a change in praisgunc

The paper is organized as follows. We develop énnéxt section the model that we test.
We present data in section 3 whereas section 4daethe results as well as a set of additional
estimations to test the robustness of our reslitts.last section concludes.

2. A cost function-based model

In this section, we present the full decision psscallowing us to identify cost economies
when the level of input prices is not exogenousstFas in the standard approach, farmers
choose inputs to minimize costs under the techryotogstraint. As usual, we obtain the farm’s
conditional input demand functions where the lew#lsutput, quasi-fixed inputs, and input
prices are taken as given. Note that this costrmeation problem is the same regardless of
whether the markets for the output good and foriripats is competitive or if there are some
market imperfections (see Morrison Paul, 1988, 20f@t more details). Under these
circumstances, the profit function of a hog produseiven by

m=pY—-CwY,.) (1)

wherep is the unit price of hog¥;is the number of hogs sold on the market, &Gd, Y, .)
is the short-run production cost function withs a vector of variable inputs prices.

Second, we have to adapt the output supply deciSi@ditionally, the producer chooses
its output level by maximizing its profit so that the equilibrium output is such that
dC/adY. However, as mentioned in the introduction, thi pnice of inputs can depend on the
level of productionY so thatw can negatively react to a changeYinHence, the farmer can
adjust its level of production by taking into acnbthe impact ol on input prices and, in turn,
on its profit. > Under this configuration, the equilibrium outpus isuch that
p =0C/aY + Y,(0C/ow;)(dw;/aY) . Clearly, if we do not consider the input price
adjustments to a change in the level of productioemarginal costs may be overestimated.

2.1 Technology and input demand
We assume that the farm’s minimum cost of produtigoutputy is characterized by a
general form given by

C=GwY,xd) (2)

wherew is a vector ofl variable inputs prices (feed, labour and pigleithw = f,[,p
respectively),x is a vector ofK quasi-fixed inputs (sows and capital with=s,c
respectively), and d is a vector of control vamrablThe choice of these control variables is
discussed when we present the equations we estihate that we consider that labour is a
variable input because we know the number of hadirlabour at different stages of the
production sequence. We consider t@atan be approximated by a combined generalized
Leontief-Quadratic form (Morrison Paul 2001) given

Gw,Y,x,d) = X; X a;w)°wP® + 3 Bw;Y + X yiwi Y2 4+ X X Sy wixye +

i 2k ik WiXicY + X Dk 2t Piry WiXi Xy + Xi o Hir Widy 3
wherew;;, B, Vi, Ok, Mk, Piri» and p;, are the coefficients to be estimated (with

Note that if the level of production affects thet price, the input demand can be obtained favengnput price as the input
demand functions are determined by consideringtbduction level as given.
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a;; = aj;, Oy = Oy, and py = pyx) andd_ represents the control variables (that we specify

below). This flexible form can capture many aspeatscost economies through input
substitutability, utilization rate of quasi-fixechgut and scale economies. Apart from the
advantages presented in Morrison (1988), this fanat form allows us to deal with zero
quasi-fixed input values. It is worth noting thaick a flexible functional form captures the
cross-effects among all arguments of the cost fonathile the linear homogeneity in price is
satisfied (G(AW, )= AG(W,.)). In addition, there are no a priori restrictiomstbe shapes of
curves representing technology. Becauwsd:/dw? is not ensured to be negative or,
equivalentlya;; > 0 (global concavity) an?G/dx? is not ensured to be positive or
equivalently, p;, > 0 (convexity), we checkx postf a;; > 0 and p;, > 0.

We also characterize optimization decisions for ithyguts and the output. By using
Shepard’s lemma, at the given level of output,déemand for each of the three variable inputs
v;(= 0G/0w;) expressed as

v = @y + agwi P YW+ BY A viYE 4 T Suexic + T XY + Xk X Puser XXy +
Zr :uirdir (4)

We now clarify the control variables used in eagbut demand. As feed input represents
over 60 percents of the hog production cost, haglycers develop several strategies. Some
farmers produce their feed input on farm. Thus,nmduce dummy variables to control for
On-Farm Feedy using three categories: with only on-farm faeih only purchased feed and
both on-farm and purchased feed).

Second, hog farms can use different types of feets,dkhey decide whether they use a
unique feed input or they adapt feed to the hoglyeton stage in order to adjust feed
composition (net energy and crude proteins) to staie. To take into account feed quality, we
use theFeed Conversion Ratiwhich is the total feed consumption over the gaimveight
during the fattening duration as a proxy of feedlfy A low feed conversion ratio means that
pigs from a farm consume less feed than pigs froatheer farm to reach the same weight. Thus
the feed used to get a lower feed conversion catiains either higher nutritional contents or
attributes that facilitate feed intake.

Third, we control for thé’roducer Organizationkog farmers belong to by using dummy
variables. For each farmer we know his/her prodocganization. We introduce 24 dummy
variables. About 90 percents of all hog farms ammipers of a producer organization. And
each producer organization develops its own styasedar as members services (feed, genetic,
processing activities ...) are regarded. Some medarganizations favour low feed prices,
others prefer to give advises to better manageifgakle and get better technical results on hog
farms.

In the labour input demand function, we mainly cohtor Hired Labourby introducing a
dummy variable. In the piglet input demand functiame control for theSpecializatiorof hog
farms. Four types of hog farms according to thpecsalization stage are identified in the
survey. We include them as control variables. Venaore specifically interested in hog farms
with sows as this production system is dominanFiance. Finally in all input demand
functions, we include dummy variables for the mang productiorRegions

2.2 Input prices and output supply

To determine whether input prices depend on thel lefvproduction, we first test whether
the farm size affects each input price throughmgse OLS regression procedure by estimating
the following equation for each inpuprice:



w; =0y + 01 Y + 0¥ + Xy pipdip + & (5)

where g;y, 0;1, 0i2, Ui are coefficients to be estimated af)dis an error term which
independently and normally distributed. It is wontbting that we could consider in equation
(5) the quantity of purchased inpwt)(instead of the output siz&)( However, we take into
account the potential endogeneity bias relatedhe¢ostmultaneity between variables. Indeed,
reverse causality could bias the estimated coefftsibecause the demand for inputs depends
on their price. To address this endogeneity conocemuse the output size instead of the
guantity of purchased input.

For the feed price equation, it also is importantdntrol for three main potential biases.
First, hog producers get different feed prices beeasome of them produce th€n Farm
Feed thus we include dummy variables to control fa& ltog producer’s strategy. Second, the
difference between feed prices paid by the farrmay reflect the difference in quality
(difference in protein contents for example). Agsult, we include thEeed Conversion Ratio
as a proxy of feed quality. We expect this conteniable is negatively correlated to feed input
price as a low conversion feed ratio means a bieteerintake and as a result a higher quality of
feed® Third, farmers may form purchasing alliances tigfoproducer organizations that buy
in bulk to obtain quantity discounts. To controt this effect, we introduce a dummy variable
indicating theProducer Organizatiorto which a farmer belongs. For each farmer we know
his/her producer organization. Finally, the feetgs may differ across regions because the
regional demand for feed varies so that feed seggplnay benefit more and less from scale
economies in feed production. In order to contoolthis potential bias, we have introduced a
dummy for the main hog productidtegiongBretagne Normandig Pays de la Loirg

The results are reported in Table 1. Our findirfgsisthat the parameters associated with
the output size are not significant in the piglete and in the labour price equations. However,
the level of production has a significant effect the feed unit price. It appears that
dwg/dY = o¢; + 205,Y < 0. This suggests that the feed providers offer préckictions for
bulk purchases. Because feed providers have madeer due to scale economies and
transport costs to reach farmers, they can chargimers with more elastic demands a lower
price. In addition, the transaction costs incurlgdfeed suppliers are lower as farmers’
purchases become larger, hog producers may neglmved¢r feed unit prices according to their
production scale. As a result, we append to theainadeed price equation to capture the
impact of farm size on feed unit price, while thbeay input prices are considered exogenous.

Table 1. Input price and output size (Y)

Feed Labor Piglet
Price price price
Constant 166.7° (73.3) 15.3" (26.6) 10.08" (8.4)
Y -0.0035° (-5.3)  0.0003(1.7) 0.0003 (0.8)
Y? 1.32x 107" -1.98x 10°® -2.04x 108
(2.4) (-1.4) (-0.71)
R2 0.43 0.11 0.81

All farms (772 obs) Note: t-statistics are in paheses. The significance thresholds are respegtié(™ ), 5%(") and
10%(). We use the same control variables as in the systgrassion, we do not report them but they ardablaiupon
request.

In addition, we estimate the short-run supply fiorcigiven by the maximization of the

3We are aware that a low feed conversion ratio madgt be reached by a combination of other factoch as farmer’s skills
and the management of sanitary conditions in hogda
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profit equation (1) under technological constrgi) and by considering how the unit feed
prices react to a change in hog production. Thdliequm output is implicitly given by

p = dC/dY + (8C/dwy)(dw,/0Y). By using (5) and (3), we obtain

p =2 Biwi + 28 viw; Y + Xiw; i i) + Xi X hipWidiy + ve(op1 + 20,,Y)  (6)

In the supply equation, we control for tpecializationof hog farms, theéroducer
Organizationthe hog farm belongs to, theegionwhere the farm is located and theat
Quality at the farm level through the lean meat percentAgecreate a dummy for hog farmers
who get a lean meat percentage greater than élistha say when they obtain the highest
premium.

2.3 Marginal costs, margins, and cost elasticities

The equations including the three derived demanat&mns (4), the supply function (6),
and the feed price equation (5) are jointly estedaty full information. Using parametess;,

Bis Yi» Sik» Nik» Pire, @nd u;,- as well asor; andoy,, we can evaluate the marginal costs and
margins as well as the cost-output relationshipthadnargin-output relationship.

It is both relevant and convenient to distinguistween the case under which feed prices
paid by farmers do not react to a change in hedpisration scale and the configuration
whereby unit feed prices adjust to farm size.Mé&t be the short-run marginal cost for a given
feed price with

MC=09G/9Y = ¥;wi(B; + 2v;Y + Xx i Xk) (7)

whereas the short-run margin is expresseg asMC. We also use the short-run cost
elasticity to a change in outputy (= d InC/dInY) along the long-run cost curve where
ecy < 1 means that average costs decrease with output.

In addition, letMC¢ be the short-run marginal cost with an adjustnrenhit feed price to
a change in production, given by

G an _

McC¢ = MC + 6Wf ay Zi Wi(ﬁi + 2]/1Y + Zk nikxk) + Vf(afl + ZO'fZY) (8)

3. Data

We use data from a technical survey and a bookkgeqirvey of hog farms conducted in
2006 by the French Institute of the Hog SectorR)FIThese databases are unique as we get
precise data on eacproduction stageincluding technical and economic information.
Furthermore, they are widely used as technical aigpr hog farms and widely widespread
among producer organizations in France.

Both surveys include a broad range of data on ¢sitjputs, and management, as well as
technical and social variables at the farrowing famdhing stages. Because we focus on scale
economies in hog production, we only selected hog$ that operate the finishing stage of hog
production and we excluded all farms that are sppeed in the farrowing stage. In addition,
only farms that had complete and reliable inforovafor the selected outputs and inputs at the
finishing stage are included in our database. @uoypde has 772 French hog farms. For each
farm, the survey provides the output quantity angl price, the average feed price and quantity
used at each stage as well as the feed cost wiraariamake their own on-farm feed. We also
get information on the number of sows, the pigketg@when purchased by feeder-to-finish
farms, and piglet production costs for farrow-toigh farms. We also know the labour cost
(family and hired labour) and the number of howsaoaiated with hog production for each
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stage as well as whether the farm has hired laB@ua.result, we can determine the unit labour
cost (in€ per hour). In addition, we know if the farm prodamn-farm feed as well as the cost
and quantity of on-farm feed.

Table 2 provides some descriptive statistics ontippices (feed, labour and piglets) and
output. The average price of hog is approximatéB£€lper head, or 1.38per kilogram, which
is close to the average price observed in Fran@0@6. The hog farms in our sample are
heterogeneous in size, and the input prices daffieong farms.

Table 2. Summary statistics — all farms (772 obs.)

Mean Std. Q1 Median Qs
Dev.
Feed price (€/ton) 169.19 16.34 159.46 169.00 178.79
Labour price (€/hours) 16.12 3.30 14.35 16.14 17.10
Piglet price (€/head) 18.30 14.97 8.62 9.98 33.02
Output price (€/head) 118.35 13.46 111.73 119.94 126.01
Output (head) 2,426 1,868 1,214 1,913 2,853

Source: IFIP — GTE-TB databases

Most farms in our sample combine all the hog prdidac stages, there ar&81
farrow-to-finish farms (7% of farms in our sample), which is representatif/éhe French hog
sector. In addition, 494 farms buy all feed inufited mills at an average price of 78, 186
farms exclusively produces on-farm feed at an gyeecast of 164£/T, the remaining farms use
both on-farm and purchased feed at an average@ricd0€/T. Furthermore, 443 farms do not
employ any hired labour, their labour average piscEs.9€/hour whereas the labour average
price is 16.4€/hour when hog farms use hired labour. Only 297 hog $aane located in the
western part of France, the main hog productiomregcludingBretagne Pays-de la Loire
andNormandig which accounts for only 38% of all farms in oangle.

Table 3. Summary statistics — all farms (772 obs.)

Mean Std. Q1 Median Q3
Dev.
Variable cost? (€) 211,190 158,472 113,310 163,048 246,880
Total cost (€) 276,506 196,965 149,553 220,244 330,199
Average cost (€) 120.70  34.61 105.11 113.98 128.43
Total profit (€) 8,518 69,404 -16,548 7,503 36,775
Average profit (€) -2.35 37 -10.19 4.80 15.42

(a) variable cost corresponds to the sum of varialpaticosts (G)

Source: IFIP — GTE-TB databases

Table 3 reveals information about hog productiost€and profits given by our databases,
it shows that the average cost also varies graatiyng farms. The average cost function has a
L shape, which is common in the agriculture of depetl countries (Chavas, 2001). The
average cost declines with the production for sii@aths and, from a threshold value of hog
production, remains relatively constant.

4. Estimation and results

We estimate a system of five equations includimgtkinee input demand equations (4), the
unit feed price equation (5), and the output suggyation (6) simultaneously. Equation (5)
and the last term in the right hand side (RHS) aiiation (6) allow us to highlight the
importance of the adjustment of input prices tchange in the output size in assessing cost



economies. In addition, because the error termthede equations may be correlated and
because the demand for feed and the unit feed @nieenot only a dependent variable
(equations (4) and (5) respectively) but also ateoduced in the RHS of equation (6) and
equation (4) respectively, we estimate the modielguthe three-stage least squares estimation
method (as in Morrison Paul, 2001). We also usectimgrol variables defined in Section 2 to

take into account hog farm heterogeneitie generalizedR? shows an excellent fit for the
equation system (0.98). Despite the cross sectioa@ire of our data, the model provides a
significant explanation of farmers’ choices.

4.1 Regularity conditions and price effects

We first check whether our results are consisiEm. estimated parameters must involve a
cost function that satisfies the standard regyl@onditions. Note that we check the regularity
conditions at every data point and not at the samman. We must ha\##G /dw? < 0 or,
equivalently,dv;/ow; = —0.5w; > ¥ ;.i(a;;w®) < 0. All significant estimatest;; being
positive andw; >0, the variable cost function is concavemnin other words, at any given
hog production, derived input demands are elagtismn-price changes. Further, we check that
dv;/dY > 0, or equivalently 8; + 27;Y + Yx Al > 0. By inspection, we havév;/dY > 0
for each observation. Hence, at any given inputepiincreasing the hog production involves a
rise in input demands, as expected.

We check that an increasing output price leadsrigean the output supplgdY /dp > 0)
and that an increase in input prices decreasesutpait suppl¢dY /ow; < 0). Using (6) and
applying the envelop theorem gives

ay 1 1 ay 9’6 dY _  0v; 9Y @)
ap  a%c/av:  2X;7w; ow;  ow;dYdp  9Y dp

Given the values of; andw;, we have};; y;w; > 0 for each farm so that’/op > 0. In
addition, becaus@v;/dY > 0 anddY/dp > 0, we havelY /dw; < 0. Hence, demand and
supply functions satisfy the conditions requiredtuy theory.

4.2 Marginal costs, price-cost margins and costrexnies

Table 4 reports the estimates of cost economiegina costs and profit margins. We first
examine cost economies without taking into accatet feed input price adjustment. By
inspection, it appears that the estimated shortanarginal cost (given biIC) is positive at
each observation. These results show that the -slmorimarginal cost is estimated at
approximately 103.E per head whereas the average short-run margpp®e@mately 14. €
per head (see Table 4) or O€lper kg (the average hog weight being equal taldglams, see
Table 2).

Table 4. Cost elasticities, marginal costs and mairgs — all farms (772 obs.)

Mean Std. Dev. Q Median Qs
without adjustment in unit feed price to a changerioduction

Ecy 0.89 0.19 0.78 0.89 1.01
Marginal cost (MC) 103.7 154 92.8 98.6 114.7
Margin 14.7 18.4 2.0 17.3 28.1

with adjustment in unit feed price to a changeroduction
Ecy+Ewry Wii/C 0.87 0.19 0.76 0.87 0.99
MC *=MC+v;.0w;/0Y 101.2 16.0 90.1 96.1 112.8
MC- MC © 2.41 1.52 1.27 2.04 3.15
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At the sample mean of the data estimated, theetasticity e, is 0.89, suggesting the

presence of cost economies associated with theibsitpe. Some statistical tests indicate that
the short-run cost elasticity is significantly b&lone for a wide range of observations. Thus,
hog production is characterized by increasing nstio scale. Hence, we confirm the findings
in Azzam and Skinner (2007) and Rasmussen (20&0) & different approach. By inspection,
the estimated short-run marginal cost decreasds kag production. More precisely, the
short-run marginal cost declines strongly for loalues of hog production and slightly for high
values of output. These estimates suggest a fiaieri the average cost curve for high levels
of production (d--shaped cost curve).

We now analyze the nature of cost economies. Thenfahe marginal costs with the
output size may be due to a better input use a¥caedse in unit feed price linked to a price
rebate on input quantity between the largest hogdand feed producers. We explore the cost
economies that are related to the input use. U3nghe impact of hog production on short-run
marginal cost at constant input prices is given &a¥MC/dY = 2),;y;w;, where y; =
d2v;/dY2.* It appears that farmers do not use less labolessrfeed for each additional hog
unit. In addition, they use relatively more piglatish the output sizey, > 0). The estimated
value o0DMC/aY is positive for all farms and statistically difégit from zero. The values
achieved byoMC /dY are low (0.0025 on average ranging from 0.001B8@0663). Most farms
face decreasing average costs, the cost elastigitys less than one even if their short-run
marginal costs are increasing in hog productiorusTthe size of hog production in each farm
is closed to the hog production value that gensrie minimum average costs.

The cost economies are also related to the negaiatonship between the unit feed price
and the output size. Indeed, as expected, we BaygdY = —0.026 + 7.66 X 10~7Y, which
is negative by inspection for most observationse féed price falls with hog production at a
decreasing rate even if we control for ®r®ducer Organizatiorthe hog farm belongs to, the
Regionwhere the farm is located, and theed Conversion Ratid\s expected, the estimated
coefficient of theFeed Conversion Ratiis significantly negative which means that thedfee
unit price increases when the ratio decreasesF€bd Conversion Ratigeems to capture the
feed quality effect. We also find that the hog farfinom the Regions of Bretagne and Pays de la
Loire, that are the French regions specializedmproduction, get a lower feed unit price than
the hog farms located elsewhere in France. Furthiernwe also note that sonReoducer
Organisationsinfluence the feed unit price. We will explore nmore details how producer
organisations influence cost economies in futuseaech. In addition, we can now evaluate the
global impact of output supply on marginal costgdking into account the adjustments in unit
feed prices. The results are reported in Tableh& fharginal cost when the unit feed price
reacts to hog production is estimated at approxiyndt01.2€ per head (1.1€ per kg). The
average wedge between both short-run marginal eostsapproximately 2.4 per head, an
average of approximately 778%er year and per farm. It appears that the negjafiect of an
increasing size on feed price paid by the farmtrs (alasticityswfy is negative and around

-0.03) allows them to significantly reduce theirrgiaal costs.

In other words, the cost economies associated faitn size are related to both scale
economies and lower feed prices. Although feededras a lower effect on cost economies than
technology does, the impact of feed price is suitista A mean comparison test between the
short-run marginal cosfMC) and the short-run marginal cost with the feed eiiizput

adjustment(MC®) indicates a significant difference between the msest the 0.01 level. On

average, the feed price effect on marginal costclwhis given by the derivative
d(Mc¢ — MC)/aY accounts for 7.8% of the total cost economies igead by farm size

* The coefficients associated with are available upon request.
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which is given by the derivativ@V/C¢/dY. Moreover, for few farms (1% in our sample), it
represents approximately @2of the total cost economies associated with fape. s

It is also worth stressing that the marginal casi$ margins differ among farms according
to their location. On average, the farms locate@retagne(the Region specialized in hog
production) exhibit lower marginal costs and highergins than the other farms. This result
seems to confirm the presence of agglomerationauo@s in the hog sector (Gaigeéal,
2012) at the farm level. However, the nature ardntlagnitude of agglomeration economies at
the farm level merit more attention. Exploring thigestion is beyond the scope of our analysis.
This is an area for future research.

5. Conclusion

Our study provides a better understanding of tiheraa@and magnitude of cost economies at
the hog farm level based on a system of equatiodsiding a feed price equation, input
demands and output supply. Our hypothesis is thstt@conomies are not only related to the
technology and the relative use of input, but &dsihe market mechanism in the sense, that unit
input prices decreases with the level of productindeed, for a given technology, farms may
lower their average costs by increasing outputvo Wways. First, the unit cost can fall as the
scale of production increases, given factor pricescond, by increasing the scale of
production, the farmer may obtain a lower inputerilndeed, the unit input prices paid by
farmers may differ significantly between them dodhte transaction costs or bargaining power
associated with the output size. For example, @sicly a larger quantity of feed may reduce
transaction costs incurred by the feed suppliecgbse of lower unit transport costs or a lower
number of customers) and allows the feed produocezgploit scale economies.

Our results suggest that the marginal costs are-estanated when the unit feed prices
adjustments to a change in the output size areardtolled for. Our study also provides new
findings on the nature and magnitude of cost ecoesiat the hog farm level. We have shown
that the cost economies associated with the ostpetare due to lower feed prices and not to a
fall in the relative use of inputs. However, froncartain threshold of the output size, the
marginal cost and the marginal profit become noereesing and non-increasing, respectively.
Furthermore, the farms with no hired labour exhduile economies due to their technology
and reach higher marginal operating profits thandtiner types of farms.

We hope that our contribution will motivate furthexsearch on economies of size in
different livestock sectors as well as in crop sextvhere the prices of seed or fertilizer may
also be negotiated by farmers. The main challerege ih the structural estimation of the
bargaining power of farmers according to their size
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