Caliendo, Monte Rossi-Hansberg

e Garicano (2000) model of hierachies

e Caliendo and Rossi-Hansberg put in general equilibrium, mo-
nopolistic competition elements.

e This paper is descriptive, looks at implications in French data



Model

demand for variety o, x(p, o, R, P) where p price, and R and
P agregate revenue and price level

x Increasing in «

Workers ex ante homogenous, equilibrium reservation wage w

Problems come up on a unit interval, let z be worker knowl-
edge.

Cost of knowledge z is wcz (where c is labor units of teachers
per unit knowledge)



Total wage of employee with knowledge z is w = @ (cz + 1)

Suppose fixed entry cost f£ to design product, get draw from
G(«a) for product quality (monopolistic competition)

Pay anothe fixed cost f to produce (all in units of labor)
Agents act as production workers £ = 1, or managers £ > 1.

Let n%,z% and weL be number ,nowldge and total wages at
layer ¢ for an organization with L layers.

Workers solve problem drawn from F(z) with F”(2) < 0.



e Layer 2 solve problems [z}, 27 + 2]

e In general firm needs n% = hnlL [1 — F(Zé_l)] managers of

layer £, where Zé = Zg,zl nEL .



Problem

e C(y,w) is minimum cost, and C7,(q, w) if restricted to L layers

L
C(qg,w) = minsC = min nb wh
(4, w) Lzl{ L(q’w)} Lzl,{n%,zf}t; Lo
subject to
¢ < F(Z[)n}
w% = W [czé + 1}
nt = hnl[l— F(ZY)\, for L>0>1

L 1
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Classes used:

2,

3.

firm owners receiving a wage (which includes the CEO or firm di-
reclors);

senior staff or top management positions (which includes chief
financial officers, heads of human resources, and logistics and pur-
chasing managers);

. employees at the supervisor level (which includes quality control

technicians, technical, accounting, and sales supervisors);
qualified and nonqualified derical employees (secrearies, human
resources or accounting employees, telephone operators, and sales
employees );

blue-collar qualified and nonqualified workers (welders, assem-
blers, machine operators, and maintenance workers).



TABLE 1
DSTRIBUTION OF AVERAGE HourLy Wace By Ocouramion ™ 25 Euros

CEO,
Mrectoms Semor Soeaff Supervison Clerks Blue-Caollar
Mean R]1.99 47 8% 2658 19401 0.0
ph T3.68 21.45 14.85 10,68 10064
pl0 TR0 25.01 16.21 11.7% 11 82
p2Z5 4151 31,00 19,36 1584 18.65
p50 SR R ZR 2%.11 16459 1597
pis R 4R 47. 2% FI1.TH 19.95 1907
P 11451 59.9] .15 24 66 29 40
pa5 142 2 TR 4045 ot ) FTRT

MNoTeE—Ths tble reports, for each one-digit sccupational code present in the PCS-ESE
2003, mean and percentles of the hourly wage distribution acrossall firms and vears in the
data, Oneolservaton in an sccupaton is the average hourly wage in agiven Rm-vear from
the BEN source, conditional on the firm reporting the occupation, The average houdy wage
15 the wial labor cost from the BRN da set for an occupaton, divided by the number of
hours reported in thisoccupaton. The wotal labor cost for an occupation i3 computed mul
tuphing the wowl labor cost from the firm balance sheet tnses the share of wages paid 1o the
occupation as resulung from the DADS source. Occupation 6 excludes one outlier, which
would have driven s mean o 28 80,



TABLE 8
Data DESCRIPTION EY NUMEER OF LAYERS IN THE Firwm

AVERAGE
MNUMEER OF Value MeDian
LAYERS FreMYeans Added Hours Wage WacE
1 80,926 ] | 7,656 o R 1°7. 50
2 124 448 401 15,706 82 18,64
i ! 160 0 2894 R4 RR platd ] | .41
4 BH,67T1 2916 211,008 80 T2 (4

NoTe—This table repons summeary statsuc on firm-level outcomes, grouping firme-year
ohservatons according 1o the number of layers reported, Firm-vears is the number of firm-
vear olservations in the data with the given number of lavers. Value added is the average
from the firm's balance sheet. Hours i3 the avermge number of total hours from the DADS
source. Wage B the average hourly wage from the BRN in 2005 eurcs, Median wage is the
meedian acros all irmsin the cell of the average hourl wage from the BEN source in 2005
euros, Value added i3 n thowands of 2005 eunos,
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Fic. 2 —Valueadded dsuibuton by number of layers. These figures report kernel
denzity estmates of the distribution of log value added by number of lavers in the firm. The
left panel reports the kernel density estmate of the distribution of log value added on the
raw data: one density B estmated for each group of firms with the same number of layers.
The right panel shows the same denaity esumated after remaoving vear :mdindmu-_p fixed ef-
fecis. To remove these effects, we run a ﬂﬂn&'dﬁe-ﬁ:-m] =g F Jﬁhﬁ,!
E,E,induuj.' + E-‘.-‘].'«ﬂ.-:w,‘I + &, where w15 value added for ﬁrm-}w r, and lavers
and year; :I:‘-E':I. set of hivers, two-digit industry, and vear dumnues, wsp-em]}l '['!I-:-ean‘dl-ed
dummy for lavers is for firms with zero layens of nEATE L The log value added for
firmevear ¢ withowt vear and indusuy fixed effects is then log @, = logm -I-Eﬁj]:l].w:! + &,
where we set m o the median value added in 2002 for Ams with zem lavers of manage
ment. We then compute four kemel density estimates of the dsribution of logsy, grouping
firms according to their number of lavers.



TABLE 4
PERCENTAGE OF FiIrMs THAT Have CoNseCUTIVELY ORDERED LAYERS

AMONG FIEMS WITH

1 Layver 2 Lavers 3 Lavers 4 Lanvers ALL Frmas

Unweighted 8742 67.599 £0.01 10ey £1.69
Weighted by value added &7.69 GR.40 G4 60 10sy 0. 78
Weighted by houns 90.17 72,56 98.07 1(sy 95.60

MoTE—Ths table repons the fracton of firms with consecutively ordered lavers con-
ditoning on the number of lavers in the frm (first four columm) and overall (hfih

column ). The first row reports the simple fractuon of frms; the second and third mows
assign a weight that is propomional wo the wial value added in the balance sheet and o the

total hours in the DADS, respectively.



TAEBLE 5
Fremis THAT SATISFY A HIEERARCHY 1N HoOURs

Nz N
Mumber of Layers All € N =N? NZ=NE N3z N?
2 85 6 85 ..
8 63 4 859 T48 ...
4 6.5 &6 9 775 6.9

MoTe—Ths wble repors, among all firms with L= 2, 3, 4 lavers, the fracton of frms
that satsfy a hierarchy in hours at all lavers (Arst column) and the fractuon of those that
satafy a hierarchy in hours between laver fand € + 1, wath€ = 1, . ., L — ] (second o
fournh columms). A firm sansfies a hierarchy in hours between lavers number £and € + 1 in
a given vear if the number of hours worked in layer € i3 at least s bairge as the number of
hours worked in layver £ + 15 moreover, a firm satsfes a hierarchy at all lavers if the num ber
of hous worked in bver £ 13 &t least as birge & the number of hours in layer £ + 1, for all
layers in the frm. The term A is the number of hours reported in layer € in a fmm with L
layers from the DADS source,
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Hierarchy of a 1 layer firm Hierarchy of a 2 layers firm
g g
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Hiararchy of a 3 layars firm Hierarchy of a 4 layers firm
in in
;E ;E 7T B
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= =
2 2
% 57.4% % &350
.;!; 25.81 .;!; 24,79}
16.61 16,80

0 8 1 5 20 n a B 10 8 20 m
Average hours nomalized by the top layer Average howrs nomalized by the top layer



ANATOMY OF FRENCH PRODUCTHIN HIERARCHIES EE?

TABLE 7
MEeaw SHARE OF VARTATION W Waces Exrranen By Cross-LavEr VARIATION

WEIGHTED EY

Value

Frmd-YEA RS UNWEIGHTED Hours Added
All firms 434 8T 50 51 A9
Firms with more than 1 laver 370,997 59 51 S0
Firms with 1 layer 63,875 0D 00 0D
Firms with 2 layes 124,299 50 Al A3
Firms with 3 layers 160,028 62 51 50
Firms with 4 lavers 86,670 b 58 S0

MNoTe—For this table we compute the B ofa regresion of log hourly wages of workers
within a firm on a constant and dummies for lavens [(all except one), weighted by the
number of hours each worker provides o the firm. For each row, the column unweighued
reports the average B across all firmvvears, while the remaining two columns 1o the dght
report the same average when weightng firms by their total number of hours or wotal value
added. The column firm-vears reports the number of firmevears wed 1w compute the
statistics in the corresponding row. Note that for some firms—e.g., firms with only one
worker—the B cannot be computed, and hence the total number of firm-vearsin the data
set does not correspond 1o the wial number of Arnvvears wed. Each row differs from the
others according 1o the sulsample of firm-veas wed in computng the avemge.



TABLE &
INETRIBEUTION OF LAYERS AT § + | CONDITIONAL ON LAYERS AT {

MNUMBER OF LAYERS AT ¢ + 1

MUMEBER OF

LAYERS AT ¢ Exit 1 2 3 4 ToTAL
1 15.8 675 15.2 1.9 b4 1
2 a8 10,7 622 16.2 1.1 11
5 7.7 1.2 18.1 67.6 1.5 1
4 02 2 2.0 2.5 71.8 11

MoTe—This able reports the dismbution of the number of layers at time ¢ + |,
grouping firms according to the number of lvers at ome L Among all fomns with L bvers
(L=1,..., 4) in any vear from 2002 o 2006, the columns report the fracion of frms chat
have lavers 1, ..., 4 the following vear (from 2008 w 2007) or are not present in the data
set, exit. The elements in the table sum w 1 percent by row,
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Fic. 7.—Changes in value added before and during tansiton. These figures show the
fixed effect of a given tanstdon (from L w £ number of lapers, with L, L' = 1,2, 5, 4) on
the average firmy growth in a period, conditonal on inital size. We use the specification
presented in the text. The figure presents the value of v, | and itz 95 percent confidence
interval, grouping in each panel firms with a given number of layers before the ransiton
(ie., the topleft panel shows ) the woperightyl,, . and so on). Within each panel, the
dumnses are grouped according to the ume lagﬁdme the wansiion, k= 2, 1, 0, and,
within each group, ordered by the number of lavers I afier the wransiton.
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Fic. 6—Tramidons acros byers depend on value added These figures show the
probabiliy of ransition away from the current layer as a function of the inital valie added
of the firm. Each panel reports wansiion probabilides swarting from a different initial
number of livers, To produce the panel of ransitons out of lyer L= 1, . .., 4, we ke for
each year (from 2002 o 2006) all the firmes with L byers and group them into 100 bing
according to their value added; for each bin, we compute the fraction of firms that willhave
any number of kyers (or exit the data set) in the following period and plot the average
value added in the bin against ths fraction. For each transiton series we then apply a
lowes: smsoothing for all the prolabilives estmeted from the first 1o the ninetyninth bin,
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Fre. T.—Changes in value added before and during transition. These figures show the
fixed effect of a given tmnsidon (from Low I number of lavers, with L, L7 = 1,2, 3, 4j on
the average firmy growth in a period, condivonal on imdal size. We use the specification
presented in the text. The figure presents the value of ., , and iz 95 percent confidence
interval, grouping in each panel firms with a given number of lavers before the transiton
(i, the topleft panel shows 5 . the topeeightyly, . and soon ). Within each panel, the
dunmses are grouped acconding 1o the ﬂmelagﬁd‘we the tangition, k= 2, 1, 0, and,
within esch group, ordered by the number of lavers L after the wransdton.



TAHBLE @
ErsasTiormy oF Hours wiTH VALUE ADDED FOR Fiims THAT Do Mot CHAascE L

Standard
Number of Layerns Layer a1 Error p-Value Observations
2 1 42 012 A0 64,536
8 1 089 LY A 91,258
8 2 018 010 . | 1) 91,258
4 1 107 014 AN} 52,799
4 2 051 013 AN} 52,799
4 3 087 013 AN 52,799

MoTE—Ths table reports the results of regresions of detrended log chamge in nor
malized hoursat laver €in a firm with Llavers on its detrended log change in value added,

and no constant, selecung all the Arms that sty at Llavers
term @ is the coeffident on log change in value added.

acrom 2 consecutive yeard, The



TABLE 11
CHANGE TN FiesM-LEVEL OUTOOMES

Nao Change

All Inerease I in L Decresme L
d In woial hous — i) | Bk Ak — A Fk — ]
Detrended .- JREk Ak — [yt
d In nomalized hours — A ] ]k 1. Bupirk ] Erh — 1. 4wk
Detrended .- 1. 577 |k — 1§k
dln ¥4 — i A — Tk — 5k
Detrended - Ak KL —. ] ok
d In :mar.ﬁf wige ] Gricick ] Bk ] Grik Ak
Detrended R — {5k i Ak
Commaon lavers Jh2 ] ok — Ji] ok ] Griik . ] 48k
Detrended .- — ] ek — Wk I el

& of firms T 1265 Theh 18. 68

% value added clange LI 40,12 G508 —5.19

MNoTe—Thi table repaorts changes in firm-leve]l outcomes between consecutive years for
all Arms and for the sulsets of these that increse, do not change, and decrease lavers. It
reparts changes in log hours, log normalized hours, log average wage from the BRN, and
log average wage in comman lavers for the whaole umF]-a The c]-nng: in ave wage for
commion layers in a firm that wansitions from £ ow £ layers is the change in the ave
wage from the BEN computed using only the first min{ L, L'} layers before and afier the
transition. To detrend a variable, we subtract from all the log changes in a given vear the
average change during the vear acressall Arms. In the last two mows of the able, % of Rrms
i3 the percentage of firms olserved having each wpe of behavion, % value added change is
the fraction of the ol change in real value added observed in the data set accounted for
by firms making the given transiton.

% Significant at 1 percent.,



TABLE 12
AVERAGE Lot CHANGE T Hours For FiRME THAT TRANSITION

Mumber of Mumber of Sandard

Layers Before  Layers After  Layer  dlnif, Emrar pialie Olserations
1 2 1 1.587 g e 10,177
1 3 1 1.762 A <Ape) 1,268
1 4 1 2. 2%6 212 e 97
2 1 1 —1.582 AT (e 11106
2 3 1 TG 012 A 16,800
2 3 2 559 012 L) 165, By
2 4 1 1. 205 L <) L1z
2 4 2 1004 JAME L) L1Zy
3 1 1 —1.795 JAME ey 1584
5 2 1 —.BE2 012 ) 17 ol
i 2 2 —.5l8 A2 <Apel) 17 50k
i 4 1 1.352 014 e 14,113
L 4 2 1.289 R (e 14,118
L 4 4 1.174 016 A 14,118
4 1 1 —2119 178 L) 128
4 2 1 — L0509 A1 <) 1456
4 2 2 —.918 A L) 1456
4 3 1 —1.411 04 ey 15,160
4 3 2 —1.345 015 L) 15,160
4 3 3 —1.2%0 A5 e 15,160

MoTe—This table reports estinsates of the average detrended log change in normalized
hours @t each biver among firms that wansivon from L w L7 layers, with LoD for a
tramsition from L to I, we can evaluate only changes for biver number £ = 1, ., min{L,
I'}. The detrending is explined in the main text. The tenn din®!, & the average de-
trended log change in the ramiton, estmated as a regresion of the detrended log change
in the number of nomualized hours in layer € in 2 consecutive vears on a constant, The
table wes all olwerved wramitons in the sample,



TABLE 13
AVERAGE Lo CHANGE T8 WAGES FOR FieMS THAT TRANSTTION

Mumhber of Mumhber of Standard

Laver Before  Lavers After Laver  dlnad, Error pValue  Dmervations
1 b 1 —.1%0 5 0 10,177
1 ki ] 1 — 552 Ay (i 1. 2648
1 4 1 —hTR AT 0 o7
b 1 1 AT A5 (e 11,103
2 ki ] 1 — 50 1| A 16, 8(eh
2 ki ] bid — 255 4 HiLI)) 16,206l
bid 4 1 —. 150 015 KITIY 1,12
b 4 bid — Al 01 KT 1,120
3 1 1 356 KINE: KiLI)) 1584
3 by 1 59 el 0 17 606
q b bid 249 A RILET 17 s
3 4 1 — ] el 0 14,11%
3 4 bid — W57 A A 14114
3 4 5 —. 10 g A 14115
4 1 1 R Ll (e 124
4 b 1 8 Az (i 14546
4 by bd A2 KL (e 1,456
4 ki ] 1 e i KITIY 15,160
4 k] bd A s 0 15,160
4 ki ] 5 54 A A 15,14

MoTe—This wble repons estmates of the average detrended log change in hourly wage
at each laver € among fimis that vansition from L wo I laves, with Ld L7 for a transiton
from Lo [T, we can evaluate only changes for biver number € = 1, ., min{L, L'}. The
term dinad, isthe average detrended log change in the tmnsiton, estimated asa regression
of the detrendedlog change in the average hourly wage a laver € in 2 consecutive vears on
a constant. The table wes all olserved tramitons in the sample.



b dingg = In gy, = I,
= In[(ag7, /)5 + (i /i) (1= 5)],

TABLE 14
DeEcoMPosTTION OF TOTAL LoG CHANGE IN AVERAGE WAGES
i{f}_,fﬁu i‘ﬁuu.l'ri'"
From/ To 2 i 4 From/ To 2 i 4
1 Opiad gphi T geon 1 1. 507 ] B ] ik
(10,167 (1,262) [D46) [ 10,1 66) (1,263) (97
2 O BT 2 24 D ] e
(16,788 (1,128) (16,783) (1.129)
3 O 3 4 JRnAee
[ 14,0} (14,00
5 d iy,
From/ To 2 k. 4 From/ To 2 k) 4
1 T A En N | T 1 —.7F — g — R
(1o, 166 [1,262) [9‘."') [ 10,1 6] (1,268 (97
b I o b s — (g
(16,784 (1,128) [16,784) [1,129)
k) R k) —. (]
[ 14,000 [ 14,008)

MoTE—Ths able reports the sources of change in the average hourl wage from the
BEM, by type of transiion. For a given fim ransidoning from Lo =L layers, write the
detrended log change in average wage as

dln i =In a4 ~In E‘t"-]nl[i‘.r.e'ifu.l'rih.]"r i"ﬁul.l'rﬁt‘tl _’.]]'

In this nowdon, &%, & the average houdy wage after the wansivon in the commaon
layers, Ty is the average houdy wage before the wansivion, 5 & the share of howrs of the
comman bvers after the wansivon, and &5 i3 the average wage in the lavers added afier
the transition. We repart in the cells the sverage of each of these quantitesin the fist three
panels; the fourth panel shows the overall avemge log change in hourly wage during the in-
dicated tmmiton Each cell & computed excuding olsenatons below the 005th and above

the 99.%h percentle. Numbers of olservatons are in parenheses.
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Fic. 8 —Difference in the distribudon of wages after minus before the vansitdon. These
figures ponmy, for each ransivon type, diference in the distribution of wages after nnms
before the tmnsition. The yaxis in each panel repors the log difference between the wage
at the pith percentile after, less i3 correpondent wage before the wansivon. To compute
standard ermors, we performed 506 bootsrap replications of this process, clistering the
sampling at the firm-ramivon level (e, one cluster conting all the emplovees present
either before or after a transition in one firm) 1o preserve the withinefirm and within-
trangsitian comelation in wages present in the dat, and we report the 5th and 95h per
centlesof these replcations. To compute these panels, we first conatruct an em ploves-level
data set that containg log hourly wage of each emplovee, a firm denifier, and vear and
current number of lavers of the firm, and we remove vear and firm fixed effecs from the
log hourly wage disribudon. We then focws on all the hours worked in firmevear olser
vations in which the firm is making a tramitdon from £o £ layers (both before and after the
transition takes place) and compute the pth percendle (for p= 5, 10, ... ,95) in the wo
distributions: the wage distribution after and before the wansiton, Each distribuion of
hourly wages i3 computed mmking sure that each emploves receives a weight proportional
o her number of hours in the fimn butgning w each firm the same weight, regardless of
the woal number of hours worked in i (v be consistent with our esimates of changes in
log wages in wble 13).
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Fic. 9. —Dafference in the dsmibution of wages in common layers after minus before
the ransiton, Thi figure porums, for each tmnzivon wpe, the estmated log change (on
the yaxi) in the percentiles (on the saxi ) of the wage distdbution in common Byers within
firme, after the trarmiton verns before the ranston, and assodated 95 oo
confidence intervak. To build itwe follow the same proces described in &, 1 which
we refer, with the only difference that after removing vear and firm fixed effects, we focus
o e distribution implied by all hous worked in layers that are common before and
afier the ranston.
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Fig. 10 —Difference in the distibution of wages for firms (e do not ransidon and
dln ¥ = 0, This fgure portmys, for firms seging aea given number of lavers in 2 consec
utive years and pesitive change in value added, the estmated log change (on the yaxi) in
the percentiles (on the x-axis) of the wage diswributon within firms, the vear after less the
vear before, and msodated 95 percent boostapped confidence inmervals, To build v we
folkow the same process descibed in figune B





