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Wal-Mart, Oligopsony Power and Entry: an Analysis d Local Labor Markets

Abstract

Wal-Mart, the largest retailer worldwide, has bewmrspected of exercising
market power over input providers, both merchandigepliers and workers.
However, in spite of a growing body of literaturevéstigating the beneficial
economic impact of the company through its pricgdong effect, research
analyzing the company’s economic impact over irguyapliers is limited. This

paper presents a general framework which can bé tesénvestigate Wal-

Mart's market power over input suppliers, vis-a-\dsvariation in input

productivity, focusing on homogenous intermediat®ds supplied locally.

The model is general enough to account for incunsaeaction to Wal-

Mart's entry resulting in exit, entry and changeshie production technology.
A simplified version of the theoretical model isted using data on local labor
markets. Preliminary results show Wal-Mart havingvage lowering effect

due mainly to the increased productivity of labarmile the increase in

oligopsony power counts only for 15% of such effect
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Wal-Mart, Oligopsony Power and Entry: an Analysis d Local Labor Markets

1. Introduction

Wal-Mart, the largest retailer worldwide, has resth the American economic
environment in ways that go beyond triggering gtrtad changes in the retailing industry
(Basker, Klimek and Hoang Van 2008). One of thenmaoncerns regarding the company’s
expansion is that its beneficial impact on cons@snlerough low prices (Basker 2005b; Basker
and Noel forthcoming; Cleary and Lopez 2008; Hausm@uwad Liebtag 2007), may be generated
not only through the company’s efficient logistigstent but also via market power over input
suppliers, these being both merchandise suppligrs(2006) and workers (Bonanno and Lopez
2008).

Wal-Mart's alleged market power over suppliers l&Eome an issue attracting the
attention of both economists and opinion leaddrsr the one hand, the company’s so-called
“squeeze” of suppliers can be supported by sewawratdotal cases (see Bianco 2007), on the
other hand, the issue may be much more extensiayer (2007), for example, argues that
suppliers who sell their goods to Wal-Mart may beeéd out of business not directly because of
the company’s requests for low prices, but alscabse other retailers do not accommodate
suppliers’ requests of higher prices since theycampeting with Wal-Mart themselves. Another
indirect impact of Wal-Mart on input suppliers carfeom the augmented competitive pressure

that the company creates by increasing importsoamsburcing from less developed countfies.

! Financial Timeshas described Wal-Mart as “an operation whoseieffiay is the envy of the world’s storekeepers
(Edgecliffe—Johnson, 1999). Wal-Mart logistic masagnt is destined to become even more efficierit witle

use of the new Radio Frequency Identification (RREzhnology to manage in-store stockh€ Economist
6/16/2006).

2 Basker and Hoang Van (2008) estimate that Wal-®growth along with the reduction in input costiedo tariff
reductions, account for 40% of the growth of US amtp from China in the period 1998-2004.



Despite the relevance of understating the impath®fphenomenon, to date there is little
formal analysis aiming to measure the extent of-Wait's impact on suppliers. Foyer (2007)
points out that one of the main difficulty in untéing such analysis is to find an appropriate
definition of the relevant market, since Wal-Marsappliers are spread across the U.S. and
abroad. Two additional issues make this type ofyaiseven harder to be pursued successfully:
1) the limited availability of extensive and acderaata on input markets, and 2) the lack of
access to Wal-Mart data.

This paper presents a framework that circumverd@sethimitations proposing a model to
measure Wal-Mart’s shift in retail oligopsony powever suppliers of homogenous goods
produced locally. The rationale behind the modé¢hat, by focusing on locally supplied inputs,
one could measure the change in market condu@agrgphically limited retail markets as Wal-
Mart’s store openings occur. Also, thanks to theuagption of homogeneity, only one market-
level price for each intermediate good is needddchvallows to overcome problems connected
with data availability.

The model accounts for three scenarios: 1) a (WaitMpre-entry scenario; 2) a post
entry scenario where incumbent firms do not readiVial-Mart’'s entry and; 3) a second, more
complete, post-entry scenario in which retailergrg exit and changes in the technology used
by incumbents are taken into accotint.

As a preliminary first application of this moddhetimpact of Wal-Mart’s entry on retalil
wages is analyzed. Using a simplified version @& theoretical model and county-level data

results suggest that 1) Wal-Mart’s depressive effeer per-capita retail earnings does exist, and

% As Khanna and Tice (2000) pointed out that twthefstrategies that retailers implemented as aecprsice of
Wal-Mart entry were to divest some of their ledicafnt establishments or to invest in new techggldBoth these
factors, along with entry from large retailer maysp efficiency up.



2) that the main source of this effect is the iase®l productivity of labor, while the increase in

oligopsony power accounts for only 15%.

2. A General Model of Oligopsony with Entry

The model draws from Azzam’s (1997) oligopsony mpdepez, Azzam and Liron-
Espafia (2002) oligopoly model and its extensioBlizary and Lopez (2008)Differently from
those analyses, this paper derives explicitly th&ees of variation in the equilibrium price of
the input consistently with the entry of a largenfi(i.e. Wal-Mart) and it allows for changes in
the incumbents’ composition as a consequence ofctinepany’s entry, as well as for the

adoption of technologies that resemble that of Waltt.

2.1 A general model of oligopsony

Consider a local retail market where Wal-Mart does operates. Assume there &te
retailers, each using a vector Kf homogeneous inputs to deliver a bundle of goodd ab
competitive prices. Assume theh input is suppliedocally, meaning that the structure (and
conduct) of the retail firms located in a givenaavéll have an impact on the market price for the

input. The supply ok is defined as:
1) Xy = f(Wk’Zk)
wherew is inputk’'s market price andgisa vector of supply shifters. Consider retailewhere

i :{1,...,N} maximizes profits by choosing the optimal amouninpits:

* To date, only two studies have adopted a strucaaroach to investigate Wal-Mart's conduct, Ceand Lopz
(2008) and Bonanno and Lopez (2008). In partici@éary and Lopez (2008) have used a simple stralatoodel
in part similar to that discussed in this paperesghWal-Mart entry is considered as an exogenoosksthat shifts
traditional retailers’ conduct in the Dallas Fofarth milk market.
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(2) max7g =R (x ,t.p) =2, % W

k=1
whereR ([)]is retaileri revenue functiony; is a vector of inputs used lyt is a time indicator

and p is a vector of competitive prices common to athilers. Assume that, for simplicity,
retailers do not have market power over inputsrathen thek-th; this assumption allows ease of
exposition and could be easily releasAdsuming that the revenue function is continuous an

differentiable in inputs’ quantity one has the éoling optimal condition for thi-th input:®

_R(utp) (1r8)s,.
0% 4 i ’

3) W

where i, =% is retailer’si k-th input sharep =%% is the semi-elasticity of input supply
' w
k

N dx.
of k (n>0), & :z )ﬁ"k it the i-th retailer's conjectural variation in thleth input, and
j# k

0R (.)/0%, represents the marginal revenue produdt.of

Assuming for smplicity that th&l retailers adopt the same technology; the productio
function for the bundle of goods sold by retailés assumed to be continuous, homogenous and

twice differentiable in the inputs, and takes adya#c functional form:

K K K
ZZ%%¥+;%KL
1

k=1 I=1 =

N~

4) Yi(Xi,t)=i0'k>&+

k=1

To maintain the exposition simple, the speciakaaisonly two inputs, namelf and X,
will be considered, whereis the input over which retailers show market pgwéhat for which

the market is assumed to be competitive. Followingez, Azzam and Lirén-Espafia (2002),

® The market price for any of the other imports W#l defined by the following condition
w, =0R(x,,t p)/d X_, indicating that the price of an intermediate goalll ve equal to its marginal revenue
product.



differentiating (4) with respect tg , replacing this expression into (3), multiplyingthaides of
(3) by >g,k/Xk, standardizing output prices to 1, and summimgssiN one has:

H, (1+0
5) w, =a, +ta,H X +a t+a X G- k( );
7

N
whereH, = Zsi is the Herfindahl index of retail concentratiorthek-th input market,
i=1

N
G, = z S $ Is the Generalized Herfindahl index proposed by Shavas and Stiegert (2008)
i=1

to measure cross-market effects of imperfect cotmpeion bundle pricingXx (X ) represent

N
the equilibrium quantity of inpwk () used in retailing an® = Hk‘lzsia is the industry-level

i=1
(weighted) equilibrium conjectural variatich.
Manipulating (5), one can obtain the oligopsonyswar of Blair and Harris (1993)

Buying Power Index (BPI), or

(6) Bp, = W~ MR

__H(1+9)
W W7

where MRR is the marginal revenue product of ingutThe BPI measures thenarkdown or
rather the percentage of input price, below the patitive level which retailers would pay to
suppliers. The BPI grows in magnitude as the denfi@nithputs becomes more concentrated and

as the input supply becomes more semi-elastic.

® The reader should notice thafl< © < (1— Hk)/H « - The limit values represent respectively the pife

iZ]

competitive scenari¢& = —1,0i ) and the monopoly scenaE«ﬂ = S_klz Sy, U iJ . An other value of interest

is©®@=0 (Hl = O,Di) , leading to a “0” conjecture Cournot oligopoly gasutcome.



2.2 Wal-Mart’s entry

Consider a local market where Wal-Mart enters. ™uenario treats the number and
composition of the incumbent retailers as fixecerafival-Mart's entry; in other words, this
scenario accounts for the short-run “shock” thatuos in the input market immediately after
Wal-Mart's entry’

Let the post-entry analogous of the firm-level d&quum condition (3) for theN

retailers other than Wal-Mart be:

_0R(x.tp)_(1+6+8")s,

(7-a) W

0% Ui
N a . a ) _ i N
where,§ =" Sk me=m fori=1,...N ands, =S where X, = Xyn i+ D Xy
j# axi,k aXi,k xk i=1

Wal-Mart optimizing behavior is:

(7 - b) W, = al:izvma(xwm’ t, p) _ (1+ ewm) SWm K ;
me,k /7

N 0X,
whereé?wmzza L and%m’k:%.

j=1 Xxm, k K

Wal-Mart's technology is assumed to be represehiethe same functional form as that
of other retailers; however, its parameterizatianrot be the same, as the company is likely to
have a “superior” technology in terms of both inputilization, and logistic structure
(Edgecliffe—Johnson 1999). The marginal produdhptitk for both all retailers other than Wal-

Mart, and for Wal-Mart, respectively, are:

" As this assumption would imply that Wal-Mart's gniloes not push competitors out of business dritltes not
attract other retailers in the same geographicsaie# clearly very strong and not consistent wéthecdotal
evidence and empirical findings (Khanna and Tice®@0



9y, (x,.1)

(8-a) 0%, =0 OX  HAX X Ot
aywm wm? ! ! !
(8_ b) % ak +akkxwm k+aklxwmlg(wml a kt_

aklgk-'_akkﬁkkxwmk-'-a Mgk?(wml?( me'-a ﬁ lIt

Multiplying both sides of (8-a) and (8-b) by theput shares, summing across tel
retailers and manipulating, one obtains the follmyvmarket-level expression (see Appendix 1

for the steps leading to equation (9)) :

aywm( wm’ Xl’t . =
@ el SO za i i(500)

+a, X H (1+ fkk(swmw/sko)w X .G'k(1+ fol Sumr Sum B 1)
+ 0t (14 f(Sum e Bi)

where H, —Zﬁk’fﬁmk and G, = Z$|$k+§m| S.« are the post-entry updates of

i=1

(respectively) the Herfindahl and the Generalizezififdahl indexes and the terms shifting the

aggregated marginal revenue products are f, (SymwB) =1+ Sy B~ 1),
Fic(Sum 0 Bid =1+ H S (B i D), fi (Sumtr Somio Bi) = 1+ G Sury S kB = 1) and

fee (Sumio Bi) = 1% Sy B = D).

In order to find a post-entry counterpart of equaif5), one needs to obtain an aggregate,
market level expression of the industry conductltlying the second to last terms of the RHS
of (7-a) and (7-b) for each retailers’ input shanel summing across retailers one has:

N
>.5:(8 +8")+ Sibum

(10) Y s2(1+8 +8)+ £, (1+6,,) = H 1+

j#

H,



Assuming that post-entry input shares for eachhefiffirms is proportional to the pre-

entry ones by a factor equal &2, so that
: N " N
(11) Hy :ZS|,k + Sk = Jz §k+ $m=0 H+ $.0
i=1 i=1
which leads to the market-level conduct expres¢wmose derivation is reported in Appendix
2):

(12) Y52 (148 +@™)+ 1, (14 6,) = Hy(1+0+ 0, (Surs):

i
N N

where O, (Symy) = H}l(zszqﬂvivm— SmiHD. §ﬁ,(6i+6“i”m—t9w,)j represents the shift in
i=1 i=1

oligopsonistic conduct with the entry of Wal-Mart.

Combining (12) and (9), normalizing for prices, aisains the market-level input-price

setting equation with an entrant:

(13) W, =+a, (1+ fk (Swm k'ﬁ k)) ta ka'kHl L( 1+ f kk(s wm wB kl))
+ 0, X, Gy (1+ £ (St SmieBi) ¥ @ (1 (S B )
_H'(1+0+0,,(S\n)

n

from which it is easy to observe that the postyeB#| is:

H'(1+0) H'0,.(Sym).

17\ 17 W

(14) BP| =-

where the second term on the RHS represents thersloligopsony power as consequence of

Wal-Mart’s entry.



2.3 Post-entry scenario with entry, exit and pradaty shifts
The third scenario considers that, as consequein@éabMart’s entry, some incumbent
retailers will be driven out of business (exit tfimarket), while others enter the market. The

number of firms in the market at an arbitrary peticubsequent to that of Wal-Mart’s entry is

defined aﬁt; N; represents the number of firms operating in theketaat timet which were

active before Wal-Mart entered, so that- Ni indicates the number of entrants after Wal-Mart

entry occurred (new entrants).

Once again, the short-run profit maximizing coratis (where inputs’ quantity is the

choice variable), for theﬁt retail firms, and Wal-Mart, respectively, are

(15-a)
Moo, | OX,
1+ Ly Twmk & ~
_0R (%, t, p)_( iz:iaxi,k 0% ] ‘ _OR(x., ¢ @_(1+Q+Q+3. )Sk
‘ 0%, 4 0%, Y
and
(15-b)
& 0X;
1+ B Sumk 7\z
w = aR’Vm(me' L p) _( ;ax""ka = al%\/m(xwm’ L @ _ (1+6wm +6wm) Swmk
‘ aXk,wm ,7 ax|<,wm /7
NGy N RN gy N
where § = ) P > % and Om= 2. P _ a—xk while the new input shares
= 0%y ia 0% T P ) S

- - ~ - - Ni
are defined asix = X,/ X, and Sumk = X,/ X, Where X, = X, + > X, .
i=1

In proceeding with the aggregation of (15-a) arsH§), one should multiply, again, both

sides of each equation for the respective markatests « for the retail firms other than Wal-

10



Mart and Sumk, for Wal-Mart. In proceeding, consider first thedme of theﬁt may have

adapted their technology to resemble that of WaltM@&his outcome can be the result of the co-
existence of three phenomena: 1) inefficient retaikexited the market; 2) more efficient firms
have entered the market and 3) some of the exisétagers have adapted their technology to

resemble that of Wal-Mart. Suppose that one catitipar N, in two groupsNi, and Ne the first

one indicating the number of firms that have natpdd a technology similar to Wal-Mart and

the second that that of those firms adopting sachrtology. Formally:

(16) ay; (x.,t) :{ak"'akkx,k"'akx,kxu"'aktt for i=1,...,Nj

axk'i alek+akkﬂklg(wmk+al«ﬁk?(wml?(wmﬂ-a g III for i:/N—i/-tl-l""’Ne

which leads to the following expressions:

0 1)~ ~ ~ ~ ~ o~ o~ ~
(17— a) %S\Nmk :ak:Bk Swm kTt akkﬂkk X élvm k+akﬂk| X Sum kSwm'I"C)'k'Bkt tSum k
AU =
(17-b) Z T aklgk Z Sk +akk:8kkx‘< Z sk +akﬂkl X Z Pk ﬁ +ak18ktt Z Sjk
j=Ni+1 axk,j j=Ni+1 j=Ni +1 j NI +1 j=Ni+1
Ni; ay. 1) - N|l N|l
(17-c¢) Zl%s —akzl Sk +0a,, szl S+, le S .$+aktzl 5

Summing (17-a), (17-b) and (17-c) one obtains tlaeket level measure of the marginal
productivity of thek-th input as in equation (9) which, after some rpatation (see Appendix

3), gives:

11



(18) aywm( wm’ e +zay XHt o+ f ayJ (Xj’t) ~Sj,k:

axk,wm j=Ni+1 GXM

& (1+ f (Sumio B+ gk(ska wniB )+ h(Ne 5,8 )

+akkikﬁk(1+ fuc(Sum B+ Gl S wmiB A+ N (Ne & .8 Q)

40, X1 G (14 (S S B+ G St S wnd w8 2+ N NG 8,158 )
A (14 £ (Sum 0 B+ Ol Sumied wn e A+ N NS5 5 )

where the f,(.)s are described in section 2.2, and the other margevenue product shifters

(again, output prices are assumed to be standdrthzb) are:

(18-8) gk(SNm,k'Awmk’ﬁl):Awml§wm(ﬂ k_l)’

— ~ Ne
18b)  h(Ne 50 A)=(8-D Y, s

~ -1 ~-1
(18'0) gkk(SNm k|/1wm kuB kl) =-H« Hk(ﬂkk_l)ssvm Kt HkAwm l(2+/1 wm L)(ﬂ Kk 1)Szw,m;

Ne

(18-d) he(N&, 5,840 = H By Y. “sx:

j=Ni+1

(18'3) gkI(SNm,I’ slvm k1/]wm (] wmnB k) =

_égllc::kl (:Bkl _l) %vm,k S/vm I+ Ndll (A wm k+ /1 wm I+ /1 Wm'd wm)l(lg K 1) Swm kswn;

—~— o~ ~ N—l '\Té ~ ~
(18'f) h|<|(NQ| Sk, 9 1ﬂk|)= @ (ﬂm _1)._2 IS
(18-9) gkt(SNm,k wm k’IB kt) A wm o wm(ﬂ 1) and
18h) R (Ne 5,A)=(B-D Y 5.

j=Ni+1

H, andG, are the updated Herfindahl and Generalized Herfinbralexes:

S ,
(19-a) Hk:zsiz,k‘l'S?vm,k: H+H.
i=1

12



(19-b) Gi) = ZN:~S| S+ 8 Gk = % + G

i1
where G, = iZ::(/‘i,l A+ A A8 & At Akt A Aumid Simi Smict NJZ? EN- and
H, :i)liyk(zwli'k)sfk + Nféfk + A k(2 A d S v+ A =[=L,...,+e0) indicates the variation
=1 =1

in input share of firmi since the period when Wal-Mart entered sk = (1+ A)s, and
Sumk = (1+ Aum) Som k- A« = —1 indicates a retail firm that has exited the madfer Wal-Mart’s
entry; —-1< A, <0 indicates one that has lost part of its input shahile A, >Oindicates one
which has increasedft.

In this third scenario the market—level measureetdilers conduct is (see Appendix 4 for
its derivation):

N,

0) ;ézk (1+ 6 +4 + H,W“‘) + ~S§/m,k(1+ g, + 5;“)

= Fie(1+ 0+ 0,1, (84 ) + O 110 8,0+ Oun (A Sum) -

o N N,
where é(/‘i,k;s‘,k) :ﬁkl[z Sz’k (91 +me)+z S?kal J_ hj_l(i § (H' +me)j; and
i=1 I i=1

Oun( Ay Sy ) = Hik Som k(ewm+6 r) H$,.4 . Equation (20) shows that market conduct

is no longer only function of Wal-Mart's presenas (n equation 12) but it is also function of

the changes that have occurred since its er@(yl,.,k,s{,k)as well as of the company’s growth

Oum(Ayr s Sum

N N N-N
~2 : .
Equations (19-a) and (19-b) are obtained by notirbat Esi’k = E (1+/]i )2 $i + E §i and that
i=1 i=1 i=1

éfvm,k = (1+ Awm)z im K

13



The resulting the market-level input-price settaggation is:

2) W=, (1 £ Cum B+ (S B 3 D (NeJs 5 )
+ 8 XA 1+ T (Sum 081+ Ol Sunid B 2+ D (Ne 58 )
+8,X1Gu (1+ 14 (S SmioBi)* G S S wnd B 0+ N NE 18,50,8,))
+at (1+ freSum 0B+ G S wn B 2+ N § Ne, 5,8 k))
(14040, (8, + O 10 Sy )+ OunA s Sl
n

which results in the following expression of thelBP

(22) 8P, = - Hi(1+©) Hi®,(Sym)  HkOMU,,S)  Hi®@um(A i S ) |

1T\, 1T AL MW,

stating that the post-entry markdown with full a&tjuents is function of: 1) the shift in baseline

conduct as consequence of the company em%(s'wmk); 2) the variations in other retailers’

composition,é()li,k,s,k); and 3) growth of Wal-Mart's presenéﬁm(/ivvrn’k,sWm -

Also, it is easy to note that equation (21) nesjsation (13), which in turn nests equation
(5). Similarly equation (22) nests (14) which ng& fact which will result to be useful in the

empirical implementation of the model.

3. An application to local labor markets.

The model illustrated in the previous section iedugo determine the sources and the
extent of Wal-Mart’'s depressive effect on retailrkeys’ wages. Since retail labor is rather
homogenous, mainly unskilled and it is also suppliecally (as unskilled labor has limited
mobility), the retail labor markets represent a@@ase study to test the validity of the model.

Also the widespread presumption that Wal-Mart I@vesgtail wages has triggered a debate

14



concerning the company’s effect on the conditiomvofkers in the retailing industry, fact which
makes the analysis interesting on its own merit.

Besides being the largest retailer in the World,|-Wart is also the largest private
employer with a workforce of 1.36 million peopl&Vél-Mart Inc. United States Operational
Datasheet, May 2007) exceeding public education@mpent (Neumark, Zhang and Ciccarella,
2008). Wal-Mart has often been accused of paymgwages and shifting health care costs onto
local and state governments. Shils and Taylor (L9@port that half of Wal-Mart “associates”
in the 1990’s received wages only slightly abowe phevailing Federal minimum wage of $4.25
an hour and that many of the company’s full timepkayees were food stamps recipiehts.

The impact of Wal-Mart on workers, highlighted bytiawal-Mart movements and the
company’s crackdown against unionizattris an increasing concern of local policymakers,
who have already tried to pass regulations to tétmg-box” retailers, Wal-Matrt in particular, to
improve the conditions of their workers by obligitige company to pay both higher wages and
hourly benefits (e.g., Chicago’s ‘living wage’ ondince}* or to contribute to public healthcare

expenditures (The Maryland Fair Share Health Att).

° The company does provide its workers with othpesyof compensations: since 1971 Wal-Mart offersitn
stocks to its associates based upon the profitthroithe company (Walton and Huey, 1992).

9 \Wal-Mart is notoriously a “union free” environmemthich has caused the major unions of retail warke
sponsor anti-Wal-Mart movements: for example WakMW#atch is an organization that allegedly “morgtowal-
Mart business practices founded by the Service Byegls International Union (SEIU). WakeUpWalMart.com
follows the same broad objectives as Wal-Mart Wateth is strongly connected with the United Food and
Commercial Workers (UFCW).

1 On July 26, 2006 the Chicago City Council passedrdinance requiring stores with more than 90 £i@are
feet and companies grossing more than $1 billioruaty to pay a minimum wage of $10 by 2010 alorithw
hourly benefits worth at least $3. The ordinance teaaffect only “big-box” retailers, slowing dowime penetration
of Wal-Mart in the Chicago area, and would havéduded not only Wal-Mart but also Kmart, Toys R’ bisd
Target which were already operating in the area.

21n January 2006 the Maryland State Assembly pakeearyland Fair Share Health Act (SB 790) whiabuid
have required employers with more than 10,000 eyegls to spend 8% of their payroll on medical béneii pay
the difference in taxes that would have gone taMleyland Medicaid fund. At the time of the bill \Mslart
employed nearly 17,000 individuals in the state &ad the only known company of such size that didnmeet that
spending requirement (Wagner, 2006).

15



Academics have also shown increasing interestvasiigating the impact of Wal-Mart
on retail workers. The existing empirical liter&unvestigating these effects has mainly treated
Wal-Mart’s presence as a shock to local labor ntarKe.g. Basker, 2005a; Hicks, 2005;
Neumarket al, 2008; and Dube, Lester and Eidlin, 2007). A comrfeature of these studies is
that the labor market is not modeled explicitlyisiag doubts as to the economic interpretation
of their findings; for instance, a negative effeétthe company on wages and/or employment
could be attributed either to market power overke&os or to an increase in the productivity of
non-labor inputs.

These analyses have produced so far mixed eviddruesitive and negative effects due
primarily to differences in the empirical strategyed to correct for the endogeneity of Wal-
Mart’s location decision and the data used. Reggrdie effect of Wal-Mart on employment
alone, Basker (2005a) finds that although Wal-Mea$ a small positive effect on county-level
retail employment, it reduces wholesale employnbemidoes not affect sectors outside the scope
of the company’s goods and services. She used gdaopenings instead of actual openings to
correct for store location endogeneity and did metasure the impact on wages. Hicks (2005),
using quarterly workforce indicators data, founahitar positive effects for the company’s entry
on Pennsylvania counties’ employment and laborawen without, however, addressing the
problem of endogenous store location.

Regarding the effects of Wal-Mart on earnings, Nerknet al (2008) found a negative
impact of the company on both county-level reteapéboyment and earnings; they estimated that
for each store opened, retail employment fell ¥ & and retail earnings dropped by about

2.7%. These authors used interactions of time asthrte from Wal-Mart headquarter in
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Benton County, Arkansas, to correct for the endeijgrof Wal-Mart’s store locatiof® Similar
instruments for Wal-Mart’s location are used by Bubester and Eidim (2007) who found that
Wal-Mart expansion causes a reduction in retailke®’ earnings estimated to be between 0.5
and 0.9%. They also established that Wal-Mart'e®afin decreasing wages it is not due to
differences in workforce characteristics, but ipignarily associated with increased rents for the
company.

A first attempt to measure the anticompetitive vatraof Wal-Mart over retail workers
is that of Bonanno and Lopez (2008) who modeled-Mait as a dominant firm with wage
setting power. Although their work is limited ingge, focusing on area where the company
operates and disregarding its location decisiorjr tihesults found Wal-Mart does having
monopsony power over workers, with varying magretagross the country, with the maximum

degree of market power estimated for rural area®uthern central states, exceeding 6%.

4. Empirical Model

The empirical model illustrated below is a resattiversion of the conceptual one and
draws from the empirical work of Cleary and Lop28({8) and Bonanno and Lopez (2008). As
the data used in its implementation are at the tyolewel, the “local” area of interest will be a
county. The key estimable equation of the empirita@idel does not account for exit/entry
adjustment but it provides an exemplification otiggon (13), where the number of Wal-Mart

stores in a given area (county) at timg/M. , is used as a proxy of Wal-Mart input share asd it

it ?

functions:

13 Although distance and time are truly exogenousabées and the motivation behind the use of them as
instruments of Wal-Mart presence comes directlynftine description of the company’s expansion sjsabsy the
same Wal-Mart founder’ Sam Walton in his autobipira(Walton and Huey, 1992) their identificationastgy is
heavily criticized by Basker (2006) in a techniealrking paper.
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(23) W, = Ay + A H, + A H WM, + A K +A,H X +AWN]
+ ALK WM, + A, H X WM + At 4
whereX;; indicates retail workers in countyat timet, w;; their wageKj is a measure of capital,

H,is the index of industrial concentration in thedaebmarket't is a time trend, thésare

parameters to be estimated, gmdis an error term.

This specification is incomplete (and thereforel wyiénerate preliminary, and perhaps
unreliable, results), as not all terms that aré¢ pathe marginal revenue product of labor are
interacted with the number of Wal-Mart and no measif the Generalized Herfindahl Index is
included. However, there is a one-to-one correspooel of the parameters in (23) and the
structural parameters in (13) which can be recal/éan the estimates.

The model as in (23) is incomplete since an eqodbto the supply of labor is needed to
identify key parameters such as the semi-elastafitgupply. For simplicity, the supply of retall

labor is assumed to be semi-logarithmic and expteas:

(24) In X, =3 +nW, + Gy WM, +>3, Z + g
j

where theZ;s are supply of labor shifters, tldsare parameters to be estimated ang an error
term.
Another issue that needs to be addressed empyriaihe endogeneity of Wal-Mart

location. The approach used follows Neumetrkal, (2008), Dubeet al. (2007)* and Cleary and

% The logic behind the use of the distance from Waltt headquarter in Benton County as instrumerthef
company’s presence comes from the fact that thgpaasnbases its growth strategy on expanding irsasieser to
preexisting distribution centers, following the thand scope” logistic system. The distance fromt&@ County as
good predictor of Wal-Mart’s relevance in a couotynes from the words of Wal-Mart founder Sam tésal
autobiography: “We figured we had to build ourrstoso that our distribution centers, or warehqusadd take
care of them, but also so those stores could beatten. We wanted them within reach of our didtrianagers,
and of ourselves here in Bentonville, so we coefdayt there and look after them. Each store hdw twithin a
day’s drive of a distribution center. So we wouttlag far as we could from a warehouse and pustora. Then we
would fill in the map of that territory, state btate, county seat by county seat, until we hadratgd that market
area” (Walton and Huey, 1992, pp. 110-111).
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Lopez (2008). An instrument for the number of WadiM to be used in the estimation of (23)
and (24) is obtained exploiting the geographic espan pattern of the company. The number of

Wal-Mart stores will be regressed on a set of erogs variable as follows:

(25) WM, =y, + ,distBG + y, distBC # y* distBE+ D>y 2" +&;
h

wheredistBG represents countys distance from Wal-Mart's headquarters in Benton 1@gpu
Arkansas andz;™is a vector of exogenous variables. Predicted gaWi# be used in place of

actual ones as part of the RHS variables in (28)(24).

5. Data and Estimation

The data used to estimate equations (23), (24)(25g are county-level observations
encompassing all counties in the contiguous U.Safeeven-year period (1994-2000). The main
data sources are publicly available data from th®. Bureau of Census and Emek Basker’s
Wal-Mart store openings databdseThe latter contains detailed information on Walri4a
store locations and opening dates, which are useabtain county-level number of Wal-Mart
stores. In order to assess the impact of Wal-Miaity on retail wages, only counties where the
company did not operate before 1994 are retainee. 0 Census’ data disclosure restrictions
and missing observations, the sample was reducettlicde only 1,449 counties for a total of
10,143 observations.

Data on county-level retail employment (NAISC 44gre retrieved from the County
Business Patterns (CBP) database of the U.S. Bufe@ensus. These data include: number of

industry employees, number of establishments, tetahings (in thousand of dollars) and

15 The author is grateful to professor Emek Basktethe University of Missouri for not having putyarestrictions on
the scholarly use of the database reported in Bésite: http://economics.missouri.edu/~baskere/
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number of establishments belonging to nine employnsize classe®. Earnings per worker,
obtained by dividing total earnings by the numbiegraployees, are used in place of wages. The
shifters used in the supply of labor equation ataltabor force, unemployment rate (following
Hall, Henry and Pemberton, 1992) and the percentdgbe county population belonging to
three age groups: between 15 and 24, 25 and 64w1d65 years of age (to control for the
composition of the retailing supply of labdf)In order to control for unobservables, the shifter
include also state-level fixed effects.

In equation (23), the number of retail establishipet squared mile is used as proxy for
capital investment. County-level measures of tkeéfiRdahl index for retail labor are not readily

available; a proxy is constructed using the follogvformula:

B D[lo oNclastl ) (i ic)j

wherec indicated the number of classesandj. indicate lower and upper range for each one of

thec classesNclasg |, }) is the number of establishments belonging to etads@ndX is the

county-level retail labor.

The exogenous variables other than the distancen figéenton County used to
instrumentalize the number of Wal-Mart stores grepulation density (given that Wal-Mart
locates preferentially in areas not densely popdiasee Bonanno 2008), and state-specific
dummies. Distance from Benton County (measuredumdreds of miles) is obtained applying
the Haversine formula to county coordinates obthiinem the Census Gazetteer of counties for

the year 2000. As industrial concentration is gh&dentially endogenous, the proxy of the

' The County Business Pattern groups establishmatine classes according to their number of emp@ds: 1-4;
5-9; 10-19; 20-49; 50-99; 100-249; 250-499; 500:38% 1,000 or more employees.

" County labor force data including total labor ferand unemployment rate are retrieved from the BuBeau of
Census CPS, while county-level population charésttes are retrieved from the Population Estim&esgram.
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Herfindahl index is instrumentalized following LapeAzzam and Lirén-Espafia (2002) by
regressing it on a set of exogenous variables sscthe (distance) weighted average of the
lagged number of retail stores operating in a 1@06smadius from county, an indicator variable
for rural counties (from and the County Typologydés reported by the Economic Research
Service of the United States Department of Agricelf® and state dummies. Once all the
variables are operational and the instrument f@ mumber of Wal-Mart stores available,
equations (23), (24), and the Herfindahl Indexrinsient are estimated via Three-Stage Least

Squares (3SLS).

7. Preliminary Results

The estimated parameters for equations (23) andaf@4reported in Table 1. The results
for the OLS used to instrumentalize the number @fl-Wart stores and the Herfindahl index
equation are omitted for brevity. The estimatedfftaents of the supply of retail labor show
that the semi-elasticity of retail labor supply pssitive and significant, for an estimated
parameter of 0.1655, resulting, at the sample gestain an elasticity of 2.3219. The results
support Neumarket al (2008) findings that as Wal-Mart expands, retaibdr is impacted
negatively: the supply of labor shrinks in factapiproximately 0.6% for each store opened. The
behavior of the shifters is consistent with thapoévious research (Bonanno and Lopez 2008):
the retail supply of labor grows with the size loé tabor force, but it is not impacted by the rate
of unemployment; also individuals in the age grauguding high school/college students (15-

24) are more likely to actively seek job in retaglj being also more willing to accept part time

18 The distinction between rural and urban count@ssitlers as “urban” those counties indicated agrohey the
Bureau of Census and “rural” the remaining onedriMareas include central counties with urbanizeés of
50,000 or more residents, regardless of total popalation. In addition, the Census “metro” classifion includes
outlying counties with commuting thresholds of 2Z5gent, with no metropolitan character requirement.
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jobs and the flexibility required by retailing opéipons; individuals in the age group going from
25 to 64 are less likely to participate in the itetg supply of labor, while retirees (over 65 ygar
old) appear indifferent.

The estimates of the wage equation show the caoaitidor the Herfindahl index being
positive, which suggests that retailers other thdal-Mart show limited anti-competitive
behavior. As Wal-Mart's presence increases, theketabecomes more anti-competitive
(estimated coefficient for the interaction of therfihdahl index with the number of Wal-Matrt is
negative and significant being -2.5418). This sgtgehat Wal-Mart’s presence shift retailers
oligopsonistics’ conduct with respect to workerswaod less competitive values. Also, it appears
that labor utilization becomes more efficient owene. Structural parameters are presented in
Table 2.

The estimated conduct parameters, as well as the &Rl the impact of Wal-Mart’'s
presence on wages (at the sample averages) ameckpo Table 3. The value of the estimated
baseline conduct parameter is 0.2080, which isssitatlly different than zero only at the 10%
level. This provides evidence that retailers othan Wal-Mart have limited market power. The
presence of Wal-Mart causes a consistent increaseligopsony power, with the average
industry conduct parameter doubling and reachidg@. The BPI increases in magnitude with
Wal-Mart’s presence, going from a minimum of -0%4@to a maximum of -0.59 % for each
store, which is consistent with the wage differainéicross counties with and without Wal-Mart
found by Dube et al. (2008) and in line with Bonammmd Lopez (2008) estimates of Wal-Mart’s
monopsony power in counties having only one Wali\tore.

At the sample averages, the estimated depresdeet ef Wal-Mart on per capita retalil

earnings through market power is approximately &, 4¢dhich is only about 15% of the total

22



estimated depressive effect accounting also for itleeeasing productivity of labor as an

outcome of Wal-Mart's presence, being approximatedy000.

8. Concluding Remarks

Wal-Mart, the largest retailer worldwide, has beeoused of being able to charge those
low prices which have catalyzed its success, nbt tmough an efficient logistic system, but
also through the exertion of market power over trguppliers, both merchandise suppliers and
workers. Despite the company’s reach grows laager with it the amount of control over its
suppliers, empirical research aimed at analyzirgg ahticompetitive behavior of Wal-Mart is
limited, mainly because of the difficulties in umgiening the relevant market of analysis and the
paucity of detailed data.

The model developed in this paper overcomes tlssse$ proposing a framework apt to
investigate the anti-competitive behavior of thanpany over its suppliers, by focusing on
homogenous inputs supplied locally. The model isash that the company’s entry has the
potential to shift retailers’ oligopsony power aelmas the productivity of inputs. The model is
flexible as it allows for entry, exit and retaileegloption of technologies to match that of Wal-
Mart, nesting simpler, more restrictive, scenariédspreliminary empirical use of the model to
local retail labor markets, show that up to 85%any decrease in retail per capita earnings due
to Wal-Mart’s presence, comes from a decrease éenntlarginal revenue product of labor,

indicating only a small contribution of market pawe

23



Table 1. Estimated Parameters and related statistic

Coefficients St. Error T-ratios
Supply of Retail Labor
w 0.1655 0.0214 7.7390
NWM -0.5894 0.1229  -4.7970
Unemployment -0.0101 0.0069 -1.4640
Labor Force 6.02E-06  1.89E-07 31.8500
% 15-24 0.0196 0.0039 4.9930
% 25-64 -0.0162 0.0036  -4.4540
Over 65 -2.49E-05 3.28E-05 -0.7595
Constant 5.3156 0.3114  17.0700
Fixed Effect
Wage Equation
H 4.7846 0.2771  17.2600
H*WM -2.5418 0.4002  -6.3520
H*X -1.73E-05 5.56E-06  -3.1190
Capital 0.0246 0.0025 9.7840
NWM 25774 0.1128 22.8500
H*X*WM 1.79E-05 5.69E-06 3.1480
Capital*WM 0.0217 0.0042 5.1530
T 0.8378 0.0254  33.0200
Constant 9.4825 0.1104  85.8800
Supply Elasticity 2.3219 0.3000 59.8997
System R 0.7283
Supply of Retail Labor R 0.5503
Wage Equation R 0.4499
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Table 2. Structural Parameters

a, = A 9.4825
ay =4 0.0246
Ay =4, -1.7E-05
B =1+ A1 A, 1.271806
B =1+ A [ A 1.882114
Bu =1+ A, 1A, -0.03468
a = A+ A 12.0599
ay =A+ A, 0.0463
Ay = A +A, 6.00E-07

Table 3. Measures of Wal-Mart’'s Impact on Wages
Coefficients  St. Error Wald-Stat*
Conduct Parameters

] 0.2080 0.1116 3.4707
Oy 0.4208 0.0857 24.1119
Impact of Wal-Mart on Wages

Market Power -0.4442 0.0699 40.3428
Efficiency -2.6162 0.1124 541.9336
Total -3.0604 0.1644 346.4878

* For the Wald test the critical values oj(é are 3.84, 6.63 and 10.83
respectively for a 5%, 1% and 0.1 % significaneele
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Appendix 1 — Derivation of equation (9)
Multiplying both sides of (8 —a) and (8 — b) by timput market shares and summing

across alN+1 firms one has

_GKSNm k+akkxk§wmk+a kIXISNmI%vm

aywm( wm') +ia ( )
(A-l) aX\/vm,k i=1 k

N N
+akttswmk+akﬂkz Sik+akkxlﬁklz Ha kﬁ kIXZ $| §k+akﬁktz P
i=1 i=1

i=1

rearranging, adding and subtracting appropriat@tfies one obtains

_ aywm(xwm,) N Jy, (x t) -

N
a, (Z%k-'- Smk~ stk+ﬂk$leJ+
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and, sinceZs"k + %Ivm,kzl’ ZSZK + %Ivmk = H and23| $k + §/mk §/m| Cél it gives
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From which one obtains equation (9).
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Appendix 2 — Derivation of equation (12)

Another way to express equation (10) is

(Ad) 3§z (148 +@™)+ £, (1+6,) = H+ D £(6,+6)+ €6,

IE:] j#i
Substituting (11) into (12) one has

N

> 55 (148 +8")+ i (1+6,m) =
(A-5) "“‘

H +JZ 1,k™i +52$2kewm+ %mk wm

' _ 2
Rearranging and using the fact that, by definingh% =0 (A-5) becomes

k

is 146 +"™)+ <, (1+6,,) =

j#i

H‘ _SZWm N wm

(A-6) Swmkzsﬁka %Z $4 ,
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+ Kk 4+ Zwm : wm
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giving
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which, rearranging results in equation (12).
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Appendix 3 — Derivation of equation (18)

Summing (17-a), (17-b) and (17-c), one has

- Ne gy (X,t)~ N gy (x,t)-
(A-8) aywm( wm? )Swmk+ 2 yl (Xl ) Sj,k+zl ayl (XI ’t)
i=1

\ E—— ——— Sk =
0%, i) axKl 0%, ;
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I _ Ng _ N - Ng N
+ 0, By X1 SumkSwm1 + 0y By Xi Z Sik S +a, XZ & $+a, L, Wkt aBb, E iR +0’ktz i
j=Ni+1 i=1 j=Ni+1 i=1

which, adding and subtracting appropriate quastitee each group of variables, and using the

expressions fdf x and Gw , one obtains.

0 t) - 0 NL gy (x.,t) ~
(A-g) ywm( wm mk+ Z yl( ) i +Z yl (XI ) Sk =
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ng equation (19-a) and (19-b); the equalitie®k =(1+4 )S,, Swmk =1+ Ayn)Surm o
H«-H, =H,andGu - G, = G, one obtains (A-10) which reduces to equation (18):
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j=Ni+1

Ne _
+aktt(l+swmk(ﬁkt_l)+Awm kSwmk(ﬂ Kt 1)+ (ﬂ Kt 1)2 SKJ

j=Ni+1
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Appendix 4 — Derivation of equation (20)
Consider
N: ~2 n wm ~2 n
Zs.k (1+6§ +4 +4 )+ st,k(1+65vm +6wm)

(A-11)

_ N N
_Hk(l‘FHk(ZSk(e +9wm)+5/vmk6wm+ Swm 18, wm Z JJ

j=
The first term on the numerator inside the braclket be rewritten as

55 (6 +0™) 4 S8 =3 5 (6 407+ £

(A-12) i:lN B N =N,

+2Ai.k (2+Ai.k )S12k (Q + me) +A\Nm.k (2+/1wmk)52wm 16 Wm+ tzt ~$2,k (8 i+ 8V\|lm)
i=1

i=1

and that sincHx —H, =H,

ZN:S121< (Q +8iwm)+ %m,kewm Z Sk(e +8wm) %m kgwm

i=1 - k i=1 :
(A'l3) gk ﬁk Hk
N N
Zsfk (Hl +9|wm)+ gfm‘kewm H, Z S (0 +HWm) % B,
— =l _ k=
Hk ﬁk Hk
which gives:
N, ~2 N
Zsi’k (HI +8|\Nm)+ S/vm,ke H z $2k (8| + |Wm)+ §m kewm
= — =0+0,,(Sym) — =2 —
(A-14) H« Hy H«
> A 242,08 (6 +8™) # A @4 A S B 3, (6,46
+ i=1 + i=1
Hi Hy

Manipulating (A-13) and using, again the fact that—H, = H,
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N: ~2 ~2 ~2 - NI ~2
Y sk(6 +8")+ Sy + St Y. S,

(A-15) = — = =0+0,,(Sy )
H«
N " N " Ni— Nt
L 2si(@+am) YA AS (6 +am) X S (g +4m) IET
_~_|:( i=1 — + i=1 — + i=1 — + J=|
Hy H H H Ho
i SVzvm ke wm. k(2 +A wm k)szwm ﬂ wm, é\im: k/a;/-r/n
H, K Hy H

Which reorganizing gives:

zg_"zk( + Wm)+SNmk9Wm+ stkH +z~§k§

(A-16) =2 — . =0 +0,,(Sym i)
H«
N.—N;~2 y ~
A(2+A g +g™ sk(g + Sikf P
+; «( i)Sk( )+ - kE )+JZI~'< . ka(2+/1\l/vmk)szwmﬂwm+s‘ir?fawm
H« H« H« H « H «
N N
‘(g +g™ 2(g +g"
H Hy H Hy
And since
N H N NN N _,
Y A+A)s%(6 +4m) Ysi(a +4") (@ +4™) Ys(9+o™)
i=1 + i=1 + i=1 = i=1
(A-17) F H He H
Awm. k(2+Awm k)szwmﬁ wmy 52qu wr ~S§vm, kewm
H H H«
One obtains
N, wm\ 2 o~ N,
Zs,k(a +4 )+ Sum G, + stkewm+Z S0,
(A -18) = — =3 =
H «
Ni p wm N{ P § ‘2 wm ~2 -
;s,k(ei +g")+ 2 58 Y si(g +4") St (Ot 0) 2 0
O+0,,,(Symid +— — 13 -1z : + — — Zam kv,
H« H, H« Hy
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N, o~

CACRESITED TR

From which, definingd(4,,;s ) == E I

Hi Hy

~ 2 —_—
Swmk (gwm i gwm) _ Sflm, kgwm

and éwm(Awm ’SW l):
Lk m He Hk

, gives equation (20).
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