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Abstract

Th is  paper  assesses  the  po ten t , i a l  s i gn i f i cance  o f  sanc t i ons

emp loye rs  o f  i l l ega l  a l i ens  f o r  r esou rce  a l l oca t j on  and  j ncome

in  the  Un i ted  S ta tes .  Da ta  f rom the  1980  Census  o f  Popu la t i on

iden t ' i  f y  t he  j ndus t r i es  1 i ke l y  t o  be  mon j to red  mos t  c lose i y  by

immig ra t i on  au tho r i t i e s .  A f t e r  comp i l i ng  a  l i s t  o f  i ndus t r i es

mon i to red ,  a  genera l  equ i l i b r i um inc idence  ana ' l ys i s  i s  ca r r i ed

a l te rna t i ve  assumpt ions  abou t  t he  ove ra l  I  l eve l  o f  en fo rcemen t .

a re  made  o f  t he  e f fec ts  o f  sanc t i ons  on  U .S .  o roduc t i on  and  the

o f  l ow-  and  h igh -sk i1 l  l abo r .
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THE INCIDENCE OF SANCTIONS AGAINST U.S. EMPLOYERS OF ILLEGAL ALIENS

The Imrnigrat ion Reform and Contr"ol  Act of  1986 marked a new phase in

e f fo r t s  t o  con t ro l  i l l ega l  jmmig ra t i on  i n to  the  un i ted  S ta tes . l

P rev ious l y ,  immig ra t i on  con tno l  had  been  ach ieved  th rough  bo rde r  pa t ro l  and

depor ta t i on  o f  i l l ega l  a l  i ens  app rehended  in  ra ids  on  works l t es .  The  new

law adds  sanc t i ons  aga ins t  emp loye rs  o f  i l l ega l  immjg ran ts  to  the  means

a l ready  ava i l ab le  to  au tho r i t j es .  P r io r  t o  t he  imp lemen ta t i on  o f  t he  1986

1aw,  emp loye rs  who  know ing l y  h j red  i 11ega1  a l i ens  faced  no  r i sk  o f

p un i  shme nt.

Ea r l y  i nd i ca t i ons  were  tha t  t he  new law  was  hav ing  s ign i f i can t  e f fec ts .

Bo rde r  c ross ings  had  dec l  i ned  s ign i f i can t l y  and  the re  were  numerous  repo r t s

o f  emp loye rs  f i r i ng  undocumen ted  worke rs ,  a1 l  be fo re  the  sanc t i ons  had

become e f fec t j ve .2  The  l ong - run  e f fec ts  o f  t he  l aw  a re  1 i ke l y  t o  be  ve ry

d j f f e ren t  f rom the  sho r t - run  e f fec ts ,  however .  h lh i l e  emp loye rs  may  have

been  cau t i ous  i n  h i r i ng  i l l ega l s  i n i t i a l l y ,  t hey  a re  l i ke l y  t o  ad ius t  t he j r

behav io r  once  they  become fam i l i a r  w i th  the  l aw  and  the  pa t te rn  o f

en fo rcemen t .  \ r J i t h  more  than  f i ve  m i l l i on  bus iness  es tab l i shmen ts  cove red

by  the  l aw ,  bu t  on l y  a  few  thousand  agen ts  budge ted  fo r  en fo rcemen t ,  t he

au tho r i t i es  w i I I  be  fo rced  to  en fo rce  sanc t j ons  se lec t i ve l y .3

The  pu rpose  o f  t h i s  paper  i s  t o  assess  the  po ten t i a l  s i gn i f i cance  o f

sanc t i ons  fo r  resou rce  a l l oca t i on  and  i ncome d i s t r i bu t i on  i n  t he  Un i ted

S ta tes .  We seek  to  i den t i f y  t he  i ndus t r i es  I j ke l y  t o  be  mos t  a f fec ted  by

the  l aw  and  p rov ide  a  sense  o f  t he  magn i tude  o f  i t s  poss ib le  e f fec ts  on  the

wages  o f  l ega l  U .S .  worke rs .  The  paper  necessa r i l y  d raws  f rom a  number  o f

f j e l ds  i n  economics ,  i nc l ud ing  t he  economics  o f  l aw  and  regu la t i on ,  l abo r
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economics !  and  pub l i c  f i nance .  0u r  conc lus ions  a re  de r i ved  by  comb in ing

bas i c  theo re t i ca l  p r i nc ip les  f rom these  f i e lds  w i th  new and  ex i s t i ng

es t ima tes  o f  essen t i a l  i n fo rma t ion  on  the  s i ze  and  i ndus t r i a l  d i s t r i bu t i on

o f  t he  i l l ega l  a l i en  work fo rce  and  the  po ten t i a l  f o r  t echn ica l  subs t i t u t i on

between l  abor groups.

Th rough  the  cou rse  o f  t he  ana lys i s ,  a  number  o f  d i f f i cu l t  cho i ces  have

to  be  made  rega rd ing  key  i ssues  i n  en fo rcemen t  and  comp l iance .  Our  genera i

ph i l osophy  i s  t o  b ias  ou r  assumpt ions  toward  mak ing  sanc t i ons  more

success fu l  i n  ach iev ing  the j r  i n tended  ob jec t i ves .  Fo r  examp le ,  we  assume

tha t  t he  au tho r i t i es  dep loy  the i r  i nspec t i on  resou rces  w i th  the  ob jec t i ve

o f  m in im i z i ng  na t i ona l  emp loymen t  o f  i 11ega1  a l i ens .  Th i s  i s  i n  l ' i ne  w i t h

the  expnessed  pu rpose  o f  t he  1aw,  bu t  i t  i gno res  the  poss ib i l i t y  t ha t  t he

au tho r i t i es  w i l l  be  p ressu red  to  be  l ess  se lec t i ve  and  ]ess  e f f i c i en t  i n

the j r  mon j to r i ng  i n  o rde r  t o  avo id  cha rges  o f  rac ia l  d j sc r im ina t ' i on .  As

ano the r  examp le ,  we  assume tha t  emp loye rs  can  cos t l ess l y  d i s t i ngu i sh

be tween  lega l  and  i l l ega l  wo rke rs .  Th i s  ensu res  tha t  t he  wages  o f

compe t ing ,  l ega l  wo rke rs  w i l l  be  favo rab l y  a f fec ted  the  l aw .  Ye t  many

c r i t i cs  c la im  tha t ,  because  o f  coun te r fe i t i ng ,  emp loye rs  w i l l  no t  know

whe the r  t hey  a re  h i r i ng  1ega1  o r  l i l ega l  wo rke rs .  I f  t he  cou r t s  a re  no t

l en ien t  i n  cases  i nvo l v ' i ng  coun te r fe i t  documen ts ,  emp loyens  may  re iec t

1ega1  app l j can ts  w i th  cha rac te r i s t i cs  tha t  a re  s im i l a r  t o  t hose  o f  i l l ega l

a l i ens .

Our  bas i c  me thod  o f  ana lys i s  i s  t o  v iew  sanc t i ons  as  a  tax  on  the  use

o f  i 11ega1  immig ran t  l abo r  by  emp loye rs  ta rge ted  fo r  i nspec t i on  by  the

immig ra t i on  au tho r i t i es .  The  pena l t i es  a re  l ev ied  on  a  pe r  worke r  bas i s .
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There fo re ,  i f  emp loye rs  know the  p robab i l i t i es  o f  de tec t i on ,  a re  r i sk

neu t ra l  ,  and  have  no  e th i ca l  o r  mora l  rese rva t i ons  abou t  d i sobey ing  the

1aw,  they  w i l l  r espond  to  sanc t i ons  as  they  wou ld  a  tax  l ev ied  a t  a  ra te

equa l  t o  t he  f i ne  t imes  the  p robab i l i t y  o f  de tec t i on .

Much  o f  ou r  ana lys l s  o f  emp loye r  sanc t j ons  fo l l ows  the  s tandard  theo ry

o f  f ac to r  t ax  i nc idence .  The re  i s  one  add j t . i ona l  l aye r  o f  comp l i ca t i on ,

however .  I t  i s  no t  immed ia te l y  apparen t  wh ich  i ndus t r i es  face  h igh

e f fec t i ve  tax  ra tes  and  wh ich  i ndus tn ies  face  l o t v  ra tes .  The  l aw  con ta ins

no  spec i f i c  p rov i s ions  as  to  the  pa t te rn  o f  en fo rcemen t .  I t  i s  l e f t  up  to

the  immig ra t i on  au tho r i t i es  to  dec ide  wh ich  i ndus t r i es  to  mon i to r  and  w i th

wha t  j n t ens i t y .

We assume tha t  t he  immig ra t i on  au tho r i t i es  a l l oca te  the i r  l im i ted

inspec t i on  resou rces  w i th  the  ob jec t i ve  o f  m in im iz ing  the  number  o f  i l l ega l

a l i ens  work ing  i n  t he  domes t i c  economy .  In  th i s  f ramework ,  a  p r i nc ipa l

de te rm inan t  o f  t he  i n tens i t y  w i th  wh ich  an  i ndus t r y  i s  mon i to red  i s  t he

concen t ra t i on  o f  i l l ega l  wo rke rs  a t  an  i nd i v idua l  bus iness  es tab l l shmen t .

Da ta  f rom the  i 980  Census  o f  Popu la t i on  a re  used  to  es t ima te ,  f o r  a l l  U .S .

i ndus t r i es  though t  t o  emp loy  l a rge  numbers  o f  i l l ega l  wo rke rs ,  t he  ave rage

number  o f  i l l ega l  a l i ens  wo rk i ng  a t  an  i nd i v i dua l  es tab l i shmen t  sho r t l y

be fo re  the  passage  o f  t he  new law .  Th i s  i n fo rma t ion  i s  used  to  rank  o rde r

the  i ndus t r i es  i n  t e rms  o f  t he  i n tens i t y  w i th  v /h i ch  they  a re  l i k l ey  to  be

moni tored.

Hav ing  de te rm ined  wh ich  i ndus t r i es  make  the  bes t  t a rge ts  fo r

i nspec t i on ,  we  ca r ry  ou t  a  genera l  equ i l i b r i um ana lys i s  under  a l t e rna t i ve

assumDtions about the overal l  level  of  enforcement.  In each enforcement
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reg ime ,  t he  econony  i s  pa r t i t i oned  j n to  two  sec to rs :  one  cons i s t i ng  o f

i ndus t r i es  to  be  heav i l y  mon i to red  and  ano the r  compr i  sed  o f  i ndus t r i es  to

be  l i gh t l y  mon i to red .  The  e f fec t i ve  tax  ra tes  i n  t he  two  sec to rs  a re

chosen  to  con fo rm to  the  ru les  fo r  op t ima l  dep loymen t  o f  i nspec t j on

resources ,  I nc idence  ca l cu la t i ons  a re  made  us lng  a  genera l  equ i l i b r i um

mode l  s im j l a r  t o  t hose  common ly  used  i n  s tud ies  o f  pa r t i a l  f ac to r  t axes .

The  ana lys i s  p rov ides  es t ima tes  o f  t he  e f fec ts  o f  emp loye r  sanc t j ons  on

U.S .  p roduc t i on ,  t he  rea l  wages  o f  l ow-  and  h igh -sk i11  1abor ,  and  the  s i ze

o f  t he  i  l  l ega l  a l  i en  work fo rce .

The  paper  i s  o rgan ized  as  fo l l ows .  Sec t i on  I  p rov ides  a  s imp le  mode l

o f  t he  en fo rcemen t  pa t te rn  chosen  by  the  immig ra t i on  au tho r i t i es .

Indus t r i es  I i ke ' l y  t o  be  mon i to red  mos t  c lose i y  a re  i den t i f i ed .  Sec t i on  I1

serves to revievr the basic theory of  how employer sanct ions af fect  U.S,

l abo r  marke ts  and  to  i den t i f y  t he  pa ramete rs  tha t  a re  c ruc ia l  i n

de te rm in ing  how e f fec t i ve  sanc t j ons  can  be  i n  r "educ ing  the  supp ly  o f

i l l ega l  l abo r  and  ra i s ing  the  wages  o f  compe t ing  l abo r  g roups .  Sec t i on  I I I

p rov ' i des  a  numer i ca l  ana lys i s  o f  t he  range  o f  e f fec ts  tha t  sanc t i ons  cou ld

have  on  p roduc t i on  and  wages  l n  the  U .S .  economy .  The  p r i nc ipa l

conc lus ions  o f  t he  a r t i c l e  a re  sunmar i zed  i n  Sec t i on  IV .
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I.  Industry Enforcement Pattern s

Three  assumpt ions  a re  cen t t "a l  t o  ou r  ana lys i s  o f  en fo rcemen t  o f

emp ioye r  sanc t i ons .  The  assumpt ions  a re :  (1 )  t ha t  t he  budge t  au tho r j zed

fo r  en fo rcemen t  i s  i nadequa te  fo r  ach iev ing  comp le te  comp l iance ;  (2 )  t ha t

en fo rcemen t  pa t te rns  a re  su f f i c i en t l y  p red i c tab le  fo r  emp loye rs  to  know

the i r  chances  o f  be ing  i nspec ted ;  and  (3 )  t ha t  t he  goa l  o f  en fo rcemen t  i s

t o  m in im i ze  t he  number  o f  i 11ega1  a l i ens  wo rk i ng  i n  t he  economy ,  i . e . ,

ach ieve  max imum comp l iance  w i th  the  l aw .

The  assumpt lon  o f  a  l im i ted  budge t  i s  a  sa fe  one .  I n  o the r  coun t f i es ,

immig ra t i on  au tho r j t i es  do  no t  rece i ve  enough  resou rces  to  e l im ina te

i l l ega l  a l i en  worke rs  f rom the i r  economies .  Consequen t l y ,  l a rge  numbers  o f

i l l ega l  a l i ens  have  rema ined  a f te r  t he  i n t roduc t i on  o f  sanc t i ons  i n  l i es te rn

Europe ,  Canada ,  and  Hong  Kong .4  Th . " "  a re  good  reasons  to  expec t  t he

exper ience  i n  the  Un i ted  S ta tes  to  be  the  same.  The  cos t  o f  mon i to r i ng

inc reases  rap id l y  as  add i t i ona l  emp loye rs  a re  b rough t  under  su rve i l i ance .

A l so ,  i l l ega l  immig ra t i on  i s  a  con t rove rs i a l  i s sue ,  mak ing  w idesp read

suppor t  f o r  a  l a rge  en fo rcemen t  budge t  d i f f i cu l t  t o  ob ta in .5

The  assumpt ion  o f  a  p red i c tab le  en fo rcemen t  s t ra tegy  i s  a l so  cons i s ten t

w i th  ex i  s t i ng  p rac t j ces .  The  au tho r i t j es  cou ld  make  the j r  i nspec t j ons

unpred ic tab le .  Unce r ta in t y  abou t  t he  p robab i l i t y  o f  de tec t i on ,  even  i f

t ha t  p robab i l i t y  i s  l ow ,  can  se rve  as  a  de te r ren t .6  However ,  expe r ience

and  the  p lans  o f  t he  Immig ra t i on  and  Na tu ra l j za t i on  Serv i ce  ( INS) ,  as

repo r ted  i n  t es t jmony  be fo re  Congress ,  sugges !  t ha t  t he  au tho r i t i es  w i l l

behave  p red i c tab l y , '  Law en fo rcemen t  agenc jes ,  f rom the  i n te rna i  revenue
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se rv i ce  to  the  l oca l  po l i ce ,  d i sp lay  a  s t rong  tendency  toward  p red i c tab le

emphas i  s  on  spec i f i c  t a rge ts .

Our  fo r "mu la t i on  o f  t he  au tho r i t i es r  en fo rcemen t  o rob lem has  much  in

common w i th  recen t  work  on  the  theo ry  o f  i ncome tax  aud i t i ng  [e .g . ,

Re inganum and  h r i l de  ( i 985 )  and  Grae tz ,  Re inganum,  and  Wi lde  (1986)1 .

Emp loye rs  a re  d i v ided  i n to  aud i t  c l asses ,  w i th  ass ignmen t  based  on

ob ta inab le  i n fo rma t ion  tha t  i s  co r re la ted  w j th  the  tendency  to  v io la te  the

la rv .  The  p robab i l i t y  o f  aud i t  i s  t hen  cond i t i oned  on  aud i t  c l ass .  Aud l t

p robab i l i t i es  a re  se lec ted  w i th  the  pa r t j cu la r  ob jec t i ve  o f  m in im iz ing  the

s i ze  o f  t he  i  l l ega l  wo rk ing  popu la t i on .  Th i s  acco rds  w i th  the  exp ressed

purpose  o f  t he  l aw .  I t  i s  a l so  cons i s ten t  w i th  ce r ta in  aspec ts  o f  iNS

behav io r ,  such  as  the  a l l oca t i on  o f  resou rces  to  ass i s t  emp loye rs  i n

d i s t i ngu i sh ing  l ega l  f r om i l l ega l  app l j can t s .

A .  A  s imp le  mode l  o f  en fo rcemen t

We now p rov ide  a  s imp le  cha rac ten i za t i on  o f  t he  en fo rcemen t  p rob lem o f

the  immig ra t i on  au tho r i t j es .  Suppose  tha t  es tab l i shmen ts  a re  i den t i ca l

w j th in  i ndus t r i es .  Le t  r j  deno te  the  f rac t j on  o f  a l I  es tab l i shmen ts  i n

i ndus t r y  i  t o  be  i nspec ted  ( i =1 , . . . ,M ) .  Thus ,  n ,  r ep resen ts  t he

p robab i i i t y  o f  i nspec t i on  fo r  any  i nd i v idua i  emp loye r  i n  i ndus t r y  j .

Emp loye rs  take  the  n ,  as  g i ven  and  reac t  t o  t he  sanc t i ons  as  they  wou ld  a

tax  l ev ied  a t  a  ra te  equa . l  t o  t he  expec ted  pena l t y .

The  au tho r i t i es  choose  the  r j  i n  such  a  way  as  to  m jn im jze  I  a rE r ,

where  a .  i s  t he  number  o f  i l l ega l  wo rke rs  pe r  es tab l i shmen t  and  E .  i s  t he
J J
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number  o f  es tab l  j  shmen ts  i  n  i  ndus t r y  j .  A  d i  sp l  acemen t  o f  i  11ega1  worke rs

i s  ach ieved  no t  by  se i zu re  and  depor ta t i on ,  bu t  by  ra i s ing  the  fu l l  cos t  o f

emp loy ing  an  i l l ega l  wo rke r .  Es tab l i shmen t  j nspec t i ons  a re  sub jec t  t o  a

budge t  cons t ra in t .  Fo r  p resen t  pu rposes ,  suppose  tha t  a l l  j nspec t i ons

consume the  same quan t j t y  o f  resou rces  and  tha t  a  max imum o f  R  i nspec t i ons

a re  poss ib le  under  the  g i ven  budge t .

hl i th this notat ion, we can wri te the enforcement problem of the

immiq ra t i on  au tho r i  t i  es  as

M in

T

subject to

I  a  , t .
J J

I nrE, = R

0<nr<1

(1 )

M

To carry the analysis further,  we need a product ion theory that can be used

to  re la te  a .  and  E .  t o  r . .  Suppose  tha t  p roduc t i on  func t j ons  a re  j i nea r
J . J J

homogeneous  and  tha t  t he  ra t j o  o f  bus iness  es tab l j shnen ts  to  i ndus t r y

ou tpu t  i s  f i xed  and  exogenous  fo r  each  i ndus t r y .  The  demand  fo r  i l l ega l

l abo r  t hen  has  a  s imp le  s t ruc tu re .  The  te rm a j  i s  p ropo r t i ona l  t o  t he

quan t i t y  o f  i l l ega l  wo rke rs  tha t  m in im jzes  un j t  cos t ,  a  f unc t i on  tha t

conven ien t l y  summar i zes  the  techn ica l  subs t i t u t i on  poss ib le  be tween  i l l ega l

l abo r  and  o the r  f ac to rs  o f  p roduc t i on ,  The  te rm E .  i s  pnopor t i ona l  t o  t he

' I eve  
l  o f  i ndus t r y  ou tpu t .



- 6 -

I n  add i t i on  to  s imp l i f y i ng  the  fo rm o f  t he  l abo r  demand  func t i ons ,  t he

assumpt ions  o f  I  i nea r  homogene i t y  and  f i xed  es tab l i shmen t  s i ze  p rov ide  the

en fo rcemen t  t heo ry  w i th  a  s t ruc tu re  tha t  i s  compa t ib le  I { j t h  genera l

equ i l i b r i um  mode l s  common ly  used  i n  t ax  j nc i dence  s tud ies .  A  l jm i t a t i on  o f

the  assumpt ions  i s  t ha t  t hey  exc lude  the  poss ib i l i t y  o f  emp loye rs  escap ing

de tec t i on  by  r "educ ing  p lan t  s i ze .  The  ana lys i s  assumes  tha t  t he  p r imary

way  emp loye rs  can  avo id  be ing  f i ned  i s  by  subs t i t u t i ng  l ega l  i npu ts  fo r

i l l ega f  i npu t s .

Ano the r  i ssue  to  be  add ressed  be fo re  ana lyz inq  (1 )  conce rns  the  amoun t

o f  i n fo rma t ion  assumed  to  be  ava i l ab le  to  the  au tho r j t i es  when  they  dec ide

on  an  a l l oca t i on  o f  i nspec t i on  resou rces .  A t  one  ex t reme,  the  au tho r i t i es

cou ld  have  a  comp le te  unders tand ing  o f  t he  economy and  fu l l y  an t i c j pa te

changes  i n  a l  I  economic  va r iab les .  0 the rw i  se ,  t he  au tho r i t i es  cou ld  have

on ly  a  pa r t i a l  know ledge  o f  t he  demand  fo r  i l l ega l  l abo r .  t l e  assume tha t

the  au tho r i t i es  know the  cu r ren t  va lues  o f  a l l  economic  va r iab les  and  have

a  genera l  unders tand ing  o f  t he  reduc t i ons  i n  a l i en  emp loymen t  t ha t  a re

poss ib le  f rom techn ica l  f ac ton  subs t j t u t i on ,  e .g . ,  t hey  know the

economy-w ide  compensa ted  e las t i c i t y  o f  demand  fo r  i l l ega l  l abo r .  However ,

they  do  no t  an t i c i pa te  i nduced  changes  j n  i ndus t r y  ou tpu ts ,  t he  ne t  i 11ega1

wage ,  o r  any  o the r  f ac to r  p r i ce .  0 f  cou rse ,  w i th  the i r  i n fo rma t jon  l im i ted

jn  th i s  way ,  t he  au tho r i t i es  may  f i nd  themse lves  i n  e r ro r  a f te r  a l l

ad jus tmen ts  have  been  made .  Thus ,  i n  t he  i nc idence  ana iys i s  j n  Sec t i on

I I I ,  we  focus  on  i nspec t i on  pa t te rns  tha t  a re  op t ima l  under  (1 )  when  a l l

endogenous  va r iab les  assume the i r  genera l  equ i l i b r i um va lues .
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Wi th  the  en forcement  p rob lem now we l l -de f jned,  the  Kuhn-Tucker

cond i t . ions  can be  wr i t ten  as

n . , (aZ lan . )  <  0 ,  (1 -n . ) (a7 /a t , )  >  0 ,  and  0  s  n .3 I  (2 )
J J J J J

where

az /a r .  =  {E , / (w+n . f ; 111 .e f  +  p (w+n . . f ) }  j  =  1 , . . . ,M .
J J J J J

Nota t i on  no t  p rev ious l y  i n t roduced  i s  as  fo l l ows :  (w+nr f )  ' i  s  t he  fu l l  cos t

o f  emp loy ing  an  i l l ega l  wo rke r ,  w i th  w  deno t jng  the  ne t  wage  ea rned  by

i l l ega l  jmmig ran t s  and  f  t he  f i ne  pe r  de tec ted  v i o l a t i on ;  e  i s  t he

economy-w ide  compensa ted  e las t i c i t y  o f  demand  fo r  i l l ega l  1abor ,  de f i ned  to

be  nega t i ve ;  and  u  j s  t he  Lag range  mu l t i p l i e r ,  wh ich  can  be  i n te rp re ted  as

the  reduc t j on  i n  t o ta l  a l i en  emp loymen t  made  poss ib le  by  an  i nc remen ta l

j nc rease  i n  the  en fo rcemen t  budge t .

Under  cu r ren t  p rov i s ions  o f  t he  l aw ,  t he  schedu le  o f  f i nes  i s

su f f i c i en t l y  s teep  tha t  an  emp loye r  i s  un l  i ke l y  t o  emp loy  i i l ega l  v to rke rs

i f  de tec t i on  i s  ce r t a i n .8  Th i s  p rec ludes  n -  =  1as  an  op t ima l  so lu t i on .
J

But  i t  may  be  op t ima l  t o  i nspec t  some jndus t r i es  w i th  l i t t l e  o r  no

f requency .  The  cond j t i ons  g i ven  i n  (2 )  he ip  to  i den t i f y  l hose  i ndus t r i es

tha t  w i l l  and  those  tha t  l v i l l  no t  be  mon i to red  by  the  au tho r i t i es .

Assuming  tha t  t he  op t ima l  en fo rcemen t  pa t te rn  i s  un ique  and  tha t  t he

Kuhn-Tucke r  cond i t i ons  a re  bo th  necessa ry  and  su f f i c i en t ,  t he  f requency  o f

j nspec t i on  fo r  i ndus t r y  j  w i l l  be  pos i t i ve  i f  and  on l y  i f  az la r j  l s

nega t i ve  when  n ,  =  0  and  a l l  o the r  va r iab les  a re  eva lua ted  a t  t he i r  op t ima l

va lues .  Whe the r  t h i s  cond i t i on  i s  me t  depends  c ruc ia l l y  on  the  te rm a r ,
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the  I ' a l i en  i n tens i t y r r  o f  t he  i ndus t r y .  Le t  m  deno te  the  i ndex  o f  t he

marg ina l  i ndus t r y ,  j . e . ,  t he  i ndus t r y  f o r  wh i ch  6z /a rn=  0  when  n ,  =  0 .

Then  i t  f o l l ows  f r om (2 )  t ha t  j t  i s  op t ima l  t o  mon i t o r  a  g i ven  j ndus t r y  i f

and  on l y  i f  j t s  i n i t j a l  a l j en  i n tens i t y  exceeds  t he  j n i t i a l  a l i en  i n tens i t y

o f  t he  marg ina l  i ndus t r y .  The  reason  fo r  t h i s  resu l t  i s  s t ra igh t fo rward .

Fo r  i ndus tn ies  w j th  a  
. l a rge  

i n i t i a l  number  o f  i 11ega1  worke rs  pe r

es tab l i  shmen t ,  a  l a rge  reduc t i on  i n  a l j en  emp loymen t  can  be  ob ta ined  w i th

the  f i r s t  do11a r  spen t  on  j nspec t i on .

Cond i t i on  (2 )  can  a l so  be  used  to  de r i ve  a  fo rmu la  fo r  t he  op t ima l  ra te

o f  t ax  on  i ndus t r i es  w i th  a  pos i t i ve  p robab i l i t y  o f  i nspec t i on .  By

exp ress ing  u  i n  t e rms  o f  t he  pa ramete rs  o f  t he  marg ina l  i ndus t r y ,  and  then

subs t i t u t i ng  the  resu l t  j n to  (2 ) ,  we  have

1+t,  = a,  /a,n, (3 )

where  t j  i s  t he  tax  ra te  exp ressed  as  a  pe rcen t  o f  t he  ne t  i l l ega l  wage .

The  fo rmu la  gJven  i n  eq . (3 )  w i . l  I  be  used  l a te r  t o  compu te  an  en fo rcemen t

equ i l i b r i um .  A t  t h i s  po in t ,  i t  i s  i ns t r uc t i ve  t o  i den t i f y  some  add i t i ona l

p rope r t i es  o f  an  op t ima l  pa t te rn  o f  en fo rcemen t .  G iven  Lhe  F resence  o f  a ,

i n  t he  fo rmu la ,  i t  i s  c lea r  t ha t  some noncomp l iance  i s  op t ima l  even  w i th in

the  se t  o f  mon i to red  i ndus t r i es .  The  fo rmu la  a l so  i l  l us t ra tes  the

in tu i t i ve  resu l t  t ha t  e f fec t i ve  tax  ra tes  w i l l  be  h iqhes t  f o r  i ndus t r i es

tha t  a re  mos t  a l i en  i n tens i ve .
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B.  Iden t i f i ca t ion  o f  mon i to red  indus t r ies

To  iden t i f y  t he  i ndus t r i es  l i ke l y  t o  be  mon i toned  mos t  c lose l y  by  the

immig ra t j on  au tho r i t i es ,  we  es t ima ted  the  number  o f  i l l ega l  wo rke rs  pe r

es tab l i sh rnen t  i n  U .S .  i ndus tn ies  sho r t l y  be fo re  the  passage  o f  t he  new law .

The  es t ima tes  were  deve loped  by  comb in ing  ex i s t i ng  resea rch  on  the  s i ze  o f

t he  i 11ega1  a l i en  popu la t i on  w i t h  ou r  own  ana l ys i s  o f  t he  i ndus t r y

d j  s t r i bu t i on  o f  i l l ega i  immig ran t  worke rs .

Much  va luab ie  i n f o rma t i on  on  t he  i l l ega l  a l j en  popu la t i on  has  been

ob ta ined  f rom the  1980  Census  o f  Popu la t i on .  Ana lys i s  i nd i ca tes  tha t  t he

i l 1ega1  popu la t i on  i s  l a rge ,  bu t  no t  as  l a rge  as  many  had  c l a imed  du r i ng

the  m id  1970s .  Census  Bureau  resea rch  p laces  the  number  o f  i 11ega1  a l i ens

in  the  coun t r y  i n  1986  be tween  3  and  5L  m i l l i on .9  Th ls  range  i s  based  on  a

coun t  o f  t he  i l l ega l  a l i ens  rep resen ted  i n  the  1980  Census  toge the r  w j th  an

es t ima te  o f  t he  ra te  o f  i l l ega l  jmmig ra t i on  du r ing  the  1980s .  The  annua l

f l o l i  es t ima te  was  de r i ved  f rom a  1983  su rvey ,  wh i l e  t he  ra te  o f  i l l ega l

immig ra t i on  f rom Mex ico  i s  t hough t  t o  have  r i sen  sha rp l y  i n  recen t  yea rs

w i th  the  de ten io ra t i on  i n  t he  Mex ican  economy.  A f te r  ad jus t j ng  fo r  a

poss ib le  downward  b jas  i n  t he  Census  f i gu res ,  j t  i s  reasonab le  to  cons ide r

7  m i l l i on  as  an  uppe r  bound  f o r  t he  s i ze  o f  t he  i 11ega1  a l i en  popu la t i on  i n

1986 .

To  es t ima te  the  i ndus t r y  d i s t r i bu t i on  o f  i l l ega l  wo rke rs ,  we  ob ta ined

in fo rma t ion  f rom the  Pub l i c -Use  Samp le  o f  t he  1980  Census  on  the  i ndus t r y

loca t i ons  o f  emp loyed  i nd i v jdua ls  who  were  bo rn  ou ts ide  l he  Un i ted  S ta tes

and  whose  ab i l i t y  t o  speak  Eng l i sh  was  poo r .  Language  p ro f i c i ency  has  a ' l  so
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been  used  by  Pearce  and  Gun the r  (1985)  and  McCar thy  and  Va ldez  (1986)  as  a

se lec t i on  va r i ab le  t o  ga in  j n f o rma t i on  on  t he  i l l ega l  a l i en  popu la t i on .

The  p rocedure  su f fe rs  f rom two  sho r t comings :  i t  f a i l s  t o  i den t i f y

undocumen ted  a l i ens  f rom Eng l i sh -speak ing  coun t r i es  (Canada ,  I re land ,

Jama ica ,  e t c . ) ;  and  j t  f a i l s  t o  exc lude  re fugees  f rom Cuba ,  V ie tnam,  and

o the r  coun t r i es  who  have  been  g ran ted  l ega l  s ta tus .  Ne j the r "  o f  t hese

er ro rs  wou ld  seem to  j n t roduce  a  s ign i f i can t  amoun t  o f  b ias  i n to  the

resu l t s ,  however ,  Census  Bureau  resea rch  i nd i ca tes  tha t  t he  g rea t  ma jo r i t y

o f  i 11ega1  a l i ens  a re  i ndeed  f r om non -Eng1 i  sh -speak ' i  ng  coun t r j es . l 0  And  i t

i s  un impor tan t  whe the r  immig r "an t  re fugees  have  rece i ved  l ega l  s ta tus  i f ,

because  o f  s im j l a r  sk i l l s  and  hand i caps ,  t hey  a re  d i s t r i bu ted  ac ross

indus t r i es  i n  t he  same way  as  i l l ega l  immig ran ts .

Because  o f  spec ia l  p rov i s ions  i n  t he  new immig ra t i on  l aw  to  mee t  t he

seasona l  needs  o f  ag r i cu l t u re ,  we  cons ide red  on l y  nonagr i cu l t u ra l

i ndus t r i es  when  p repa r ing  ou r  l i s t  o f  pene t ra ted  i ndus t r i es ,  Due  to

l jm i ta t j ons  o f  samp le  s i ze ,  we  a l so  exc luded  any  i ndus t r y  es t ima ted  to  have

emp loyed  l ess  than  3 , /4  o f  one  pe rcen t  o f  t he  i i l ega l  l abo r  f o rce .  Th i s

le f t  us  w j th  the  31  i ndus t r i es  shown  in  Tab le  1 .  Toge the r  t hese  i ndus t r i es

accoun ted  fo r  74  pe rcen t  o f  i l 1ega1  non fa rm emp loymen t .

The  f i r s t  co lumn in  Tab le  1  shows  ho rv  i l l ega l  a l j en  worke rs  a re

d i s t r i bu ted  ac ross  U .S .  i ndus t r i es .  0 f  a l I  t he  i i l ega l  a l i ens  engaged  i n

non fa rm emp loymen t ,  47  pe rcen t  a re  i n  manu fac tu r i ng  and  39  pe rcen t  a re  i n

se rv i ce -p roduc ing  j ndus t r i es  (no t  shown) .  The  fou r  i ndus t l i es  emp loy ing

the  l a rges t  number  o f  i l l ega l  a l i ens  a re  appare l  manu fac tu r i ng ,

res tau ran ts ,  cons t ruc t i on ,  and  food  p rocess ing .
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I n  an  op t ima l  en fo rcemen t  s t ra tegy ,  i t  i s  no t  necessa r i l y  t he

indus t r i es  t ha t  emp loy  l a rge  abso lu te  numbers  o f  i 1 ' l ega1  a l i ens  t ha t  w i l l

d raw  the  mos t  a t ten t i on  f rom the  immig ra t i on  au tho r i t i es .  Su rve i l l ance  i s

more  l i ke l y  t o  be  focused  on  i ndus t r j es  w i th  a  l a rge  number  o f  i l l ega l

worKer  s  a t  an  i nd i v jdua l  es tab l i shmen t .  Es t ima tes  o f  t h i s  j ndus t r y

cha rac te r i s t i c  a re  shown  in  the  second  co lumn o f  Tab le  1 .  To  ob ta in  these

f i gu res ,  | , e  f i r s t  compu ted  the  number  o f  i l l ega l  a l i ens  emp loyed  i n  each

indus t r y  by  mu l t i p i y i ng  the  f requenc ies  i n  t he  f i r s t  co lumn by  an  es t ima te

o f  t he  t o ta l  number  o f  i 11ega1  a l i ens  wo rk i ng  i n  nonag r i cu l t u ra l  i ndus t r i es
1 1

dur ing  1986 . "  The  abso lu te  emp loymen t  f i gu res  were  then  s tandard i zed

us ing  da ta  on  number  o f  bus iness  es tab l i shmen ts .

F i r s t  no te  the  w jde  range  ob ta ined  fo r  t he  nu rnbe r  o f  i l l ega l  wo rke rs

pe r  es tab l i shmen t .  The re  a re  more  than  15  i l 1ega1s  pe r  es tab l i shmen t  i n

foo twear ,  appare l ,  and  food  p rocess ing ,  Res taunan ts  and  cons t ruc t i on ,  on

the  o the r  hand ,  ave rage  no  more  than  I  i l l ega l  wo rke r  pe r  es tab l j shmen t .

The  d i spa r i t y  i n  t hese  numbers  has  two  impor tan t  imp l i ca t i ons :  f i r s t ,  t ha t

en fo rcemen t  o f  sanc t j ons  w i l l  no t  be  un j fo rm ac ross  i ndus tn ies  and ,  second ,

tha t  i t  w i l l  p rove  i nc reas ing l y  expens i ve  to  ex tend  su rve i l  l ance  th roughou t

the economy.

The  f i gu res  i n  t he  tab le  a l so  revea l  t ha t  manu fac tu r i ng  i ndus t r i es  a re

p redominan t  among  indus t r i es  w i th  a  l a rge  number  o f  i l l ega l s  a t  an

ind i v idua l  es tab l i shmen t .  0 f  t he  21  i ndus t r i es  hav ing  an  ave rage  o f  2  o r

more  i l l ega l  wo rke rs  pe r  es tab l  i shmen t ,  on l y  4  a re  no t  i n  manu fac tu r i ng .

Thus ,  t o  t he  ex ten t  t ha t  en fo rcemen t  i s  more  tho rough  on  l a rge  emp loye rs ,

i 11ega1  a l i ens  i n  manu fac tu r i ng  w i l l  be  d i sp laced  more  ex tens i ve l y  t han



i 11ega1s  j n  o the r  sec to rs  o f  t he  economy,  such  as  cons t ruc t i on  and

se rv  i  ces .

Sens i t i v i t y  o f  o rde r ing  to  om i t ted  fac to rs .  Up  to  th i s  po in t ,  we  have

assumed  tha t  t he  cos t  o f  mon i to r i ng  a  bus iness  es tab l  i shmen t  i s  f i xed  and

independen t  o f  t he  s i ze  o f  t he  es tab l i shmen t .  I t  i s  l i ke l y ,  howeve r ,  t ha t

the  cos t  o f  mon i to r i ng  a l so  va r jes  w i th  the  to ta l  number  o f  wo rke rs  i n  t he

es tab l  i shmen t .  i n  t h i s  even t ,  an  op t ima l  en fo rcemen t  pa t te rn  ca l l s  f o r  a

concen t ra t i on  o f  su rve i l l ance  on  j ndus t r i es  v i i t h  no t  on l y  a  l a rge  number  o f

i i l ega l  wo rke rs  pe r  es tab l  i shmen t ,  bu t  a l so  a  l a rge  ra t i o  o f  i 11e9a1

workers to total  workers

Shown in  the  th i rd  co lumn o f  Tab le  l  a re  es t ima tes  o f  t he  ra t i os  o f

i l l ega l  t o  t o ta l  wo rke rs  fon  the  31  pene t ra ted  i ndus t r i es .  The  resu l t s

i nd i ca te  t ha t  i ndus t r i es  w i t h  a  l a rge  number  o f  i l l ega l  a l i ens  pe r

es tab l i shmen t  a l so  t end  t o  use  a  h i gh  ra t i o  o f  i l l ega l  t o  t o ta l  wo rke rs .

Th i s  can  be  seen  by  compar ing  the  f i gu res  i n  t he  second  co lumn w i th  those

' i n  t he  th i rd  co lumn.  The  s imp le  co r re la t i on  coe f f i c i en t  be tween  the  two

se ts  o f  f i gu res  i s  . 14 .  0 f  t he  15  i ndus t r i es  w i th  the  l a rges t  number  o f

a l i ens  pe r  es tab l i  shmen t ,  9  a re  i n  t he  g roup  o f  f i f t een  w i th  the  l a rges t

ra t i os  o f  i l l ega l  t o  t o ta l  wonke rs .  And  o f  t he  6  who  a re  no t  i n  t h i s

la t te r  g roup ,  on l y  hosp i ta l s  s tand  ou t  as  hav ing  an  excep t i ona i l y  1ow ra t i o

o f  i l l ega l  t o  t o ta l  wo rke rs .

The  ca l cu la t i ons  i n  Tab le  l  a re  based  on  na t i ona l  t o ta l s  f o r  numbers  o f

i  1  1ega1  worke rs  and  numbers  o f  bus i  ness  es tab i  i  shmen ts .  Th i  s  re f l  ec t s  ou r

be l i e f  t ha t  more  can  be  l ea rned  abou t  t he  l ong - run  e f fec ts  o f  sanc t i ons

f rom a  mode l  t ha t  p resumes  a  h igh  deg ree  o f  na t i ona l  mob j l i t y  j n  l abo r  and
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cap j ta l  t han  f rom a  mode l  i n  wh ich  the re  a re  pe r "s i s ten t  geograph ic

jmmob i l i t i e s . l 2  Neve r the less ,  t he  cu r ren t  geog raph i c  d i s t r i bu t i on  o f

i l l ega l  a l i ens  i s  h igh l y  skewed  and ,  a t  l eas t  i n  t he  sho r t  run ,  en fo rcemen t

e f fo r t s  a re  l i ke l y  t o  be  focused  on  pa r t i cu la r  s ta tes  as  we l l  as  pa r t i cu la r

i ndus t r i es .

To  de te rm ine  how sens i t i ve  ou r  o rde r ing  o f  i ndus t r i es  i s  t o  t he

geograph ic  concen t ra t i on  o f  i 11ega1  a l i ens ,  vve  reca l cu la ted  numbers  o f

a l i ens  pe r  es tab l i shmen t  us ing  on l y  i n fo rma t ion  f rom the  f i ve  s ta tes

Ca l i f o rn i a ,  F l o r i da ,  I l i i no i s ,  New  Yo rk ,  and  Texas .  These  s ta tes  accoun t

fo r  t h ree -quan te rs  o f  t he  i i l ega l  non fa rm work fo rce ,  bu t  on l y  one - th i rd  o f

a l I  U .S .  nonagr i cu l t u ra l  wo rke rs . l 3  The  new o rde r ing  o f  i ndus t r i es

d i f f e red  l i t t l e  f rom the  one  i n  Tab le  1 .  0 f  t he  31  pene t ra ted  i ndus t r i es ,

14  fa i l ed  to  change  pos j t i on ,  13  moved  up  o r  down  by  on l y  one  o r  two

pos i t i ons ,  and  on l y  2  moved  more  than  th ree  pos i t i ons ,

I I .  Labo r  Marke t  Ad jus tmen ts

Sanc t i ons  aga ins t  emp loye rs  o f  i l l ega l  wo rke rs  ac t  as  a  tax  on  the  use

o f  i l l ega l  immig ran t  l abo r  by  i ndus t r j es  ta rge ted  fo r  i nspec t i on  by  the

immig ra t i on  au tho r j t es .  A  de ta i l ed  i nc idence  ana lys i s  i s  p rov ided  i n  the

nex t  sec t i on .  Here  we  rev iew  the  bas i c  a l l oca t i ve  e f fec ts  0 f  t he  po l i cy

and  se t  ou t  t he  pa ramete rs  tha t  a re  c ruc ia l  i n  eva lua t i ng  i t s  e f fec t i veness

in  reduc ' i ng  the  supp ly  o f  i l l ega l  wo rke rs  and  ra i s ing  the  wages  o f

compet i  ng, i  egal  workers
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The  p r imary  impac t  o f  emp loye r  sanc t i ons  i s  on  the  marke t  f o r  i l l ega l

immig ran t  1abo r .  F i gu re  1  shows  how  the  po l i c y  i s  l i ke l y  t o  a f f ec t  t he

wages  o f  i 11ega1  worke rs  and  the  l oca t i on  o f  t he ' i r  emp loymen t .  The re  a re

tv /o  sec to rs  i n  t he  domes t i c  economy .  Sec to r  A  cons i s t s  o f  i ndus t r i es

sub jec t  t o  i nspec t i on  by  imm' ig ra t i on  o f f i c i a l s .  Sec to r  B  compr i ses  a l1

o the r  i ndus t r i es ,  w i th  en fo rcemen t  i n  t hese  i ndus tn ies  cons ide red

neg l i g i b l e .  The  l e f t  pane i  i n  t he  f i gu re  shows  t he  supp l y  o f  i l l ega l

worke rs  and  the  demand  fo r  t hese  worke rs  by  i ndus t r i es  i n  sec to r  B .  These

re la t i onsh ips  a re  used  to  de r j ve  the  excess  supp ly  schedu le  shown  in  the

r i gh t  pane1 .  The  marke t  f o r  i l l ega l  immig ran t  l abo r  i s  i n  equ i l i b r i um  when

the  excess  supp ly  f rom sec to r  B  equa l  s  t he  demand  f rom sec to r  A .

The  e f fec t  o f  sanc t i ons  i s  t o  reduce  the  demand  fo r  i l l ega l  l abo r  i n

sec to r  A .  Th i s  d r j ves  down  the  immig ran t  wage  f rom w  to  w ' .  Because  o f

the  expec ted  pena l t y ,  however ,  t he  cos t  o f  i l l ega l  l abo r  r i ses  fon

indus t r i es  i n  sec to r  A .  As  a  resu l t ,  (NA-N 'A )  worke rs  a re  d i sp laced .

(N-N ' )  o f  t hese  worke rs  w j thd raw f rom the  na t i ona l  l abo r  marke t .  The

rema in ing  (N 'B -NB)  worke rs  f i nd  emp loymen t  i n  sec to r  B  where  the  cos t  o f

1abor ,  as  g ' i ven  by  the  immig ran t  wage ,  i s  now lower .

As  backg round  fo r  Sec t i on  I I I ,  we  now jden t i f y  t he  bas i c  pa ramete rs

tha t  de te rm ine  how e f fec t i ve  emp loye r  sanc t i ons  can  be  i n  reduc ing  the

supp ly  o f  i l l ega l  immig ran t  l abo r .  The  fo rmu la  p resen ted  be low  i s  de r i ved

f rom a  s tandard  compara t i ve -s ta t i cs  ana lys i s  o f  t he  s ing le -marke t  mode l .

The  so lu t i on  has  been  s imp l i f i ed  by  assuming  tha t  t he  e las t i c i t y  o f  demand

fo r  i l  l ega l  l abo r  j s  t he  same in  the  two  sec to rs .
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drnN,/dsn( 1+r) = rA{re/(r-e ) } (4 )

Eq. (4 )  shows  the  pe rcen t  change  in  the  supp ly  o f  i l l ega l  wo rke rs  (N )

resu l t i ng  f rom a  one  pe rcen t  r j se  i n  (1+ t ) ,  where  t  i s  t he  ad  va lo rem tax

ra te  fo r  f i rms  i n  sec to r  A .  The  s i ze  o f  t he  dec l i ne  i n  N  i s  seen  to  depend

on  th ree  pa ramete rs :  t he  f rac t i on  o f  a l I  i 1 l ega l  worke rs  emp loyed  i n  the

en fo rced  sec to r  ( lO ) ,  t he  e las t i c i t y  o f  supp ly  o f  i l l ega l  immig ran t

l abo r  ( 1 ) ,  and  t he  e l as t j c i t y  o f  demand  f o r  i l l ega l  l abo r  ( e ) .  The

d i rec t i ons  o f  i n f l uence  IO  and  n  have  on  the  so lu t i on  a re  s t ra igh t fo rward .

The  pe rcen tage  dec l i ne  i n  N  w i l l  be  g rea te r  t he  l a rge r  i s  t he  f rac t i on  o f

the  i l l ega l  wo rk fo rce  emp loyed  i n  sanc t i onab le  i ndus t r i es  and  the  more

l rage -e las t i c  i s  t he  supp ly  o f  i l l ega l  1abor .  The  ro le  o f  e  i n  t he  so lu t i on

i s  l ess  obv ious ,  bu t  equa l l y  as  de te rm ina te .  I f  t he  demand  fo r  i 11ega1

labo r  i s  h i gh l y  e l as t i c ,  a  l a rge  number  o f  i l l ega l  a l i ens  a re  d i sp laced

f rom sec to r  A .  Th i s  i s  o f f se t  by  the  fac t  t ha t ,  w j th  an  e las t i c  demand  fo r

l abo r  t h roughou t  t he  economy,  i t  i s  eas ie r  f o r  f i rms  i n  sec to r  B  to  abso rb

d isp laced  worke rs ,  The  l a t te r  e f fec t  canno t  domina te ,  however .  0n

ba lance ,  g rea te r  reduc t i ons  i n  t he  i l l ega l  wo rk fo rce  a re  ach ieved  the  more

e las t i c  i s  t he  demand  f o r  i 1 l ega1  1abo r .

In  add j t i on  to  the  e f fec t  sanc t j ons  have  on  the  supp ly  o f  i I l ega l

i nm ig ran t  l abo r ,  t he re  i s  cons ide rab le  i n te res t  i n  t he  way  they  a f fec t  t he

wages  o f  compe t ing  l abo r  g roups .  As  shown  by  E th ie r  (1986) ,  t he  resu l t s

depend  g rea t l y  upon  whe the r  emp loye rs  can  d . i  s t i ngu i sh  be tween  lega l  and

i  l l  ega1 workers.  l , le wi I  I  assume that l  egal  and i  l  l  egal  workers are

cos t l ess l y  d i s t i ngu i shed .  Th j s  imp l  i es  tha t  t he  wages  o f  l ega l  wo rke rs  a re

on ly  a l t e red  th rough  no rma l  channe ls  o f  i npu t  subs t i t u t i on .
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To  keep  th ings  s imp le ,  cons ide r  a  mode l  i n  wh ich  the re  a re  two

marke ts - - the  marke t  f o r  i l l ega l  wo rke rs  and  a  marke t  f o r  a  compe t ing  g roup

o f  l ega l  worke rs ,  re fe r red  to  as  l ega l  l ow-sk i l  l  l abo r .  As  be fo re ,  t rea t

the  sanc t i ons  pnogram as  a  tax  on  the  use  o f  i l l ega l  wo rke rs  by  i ndus tn ies

j n  sec to r  A ,  Then  t he  sanc t i ons  aga in  se rve  t o  r a i se  t he  cos t  o f  i l 1ega1

labo r  fo r  f i rms  i n  the  en fo rced  sec to r  and  to  l ower  the  cos t  o f  i 11ega1

labo r  fo r  a l l  o the r  emp loye rs .  Whe the r  l he  wage  o f  l ega )  l ow-sk i l I  wo rke rs

r i ses  o r  f a11s  depends  upon  wha t  happens  to  the  aggnega te  demand  fo r  t ha t

l abo r .  Suppose  the  two  l abo r  g roups  a re  subs t ' i t u tes .  F i rms  i n  the

en fo rced  sec to r  a re  encouraged  to  use  more  1ega1  workens .  Bu t  f i rms  i n  the

unen fo rced  sec to r  have  the  oppos i l e  i ncen t i ve .  Depend ing  upon  the  re la t i ve

s t reng ths  o f  t he  two  e f fec ts ,  t he  1ega1  low-sk i l l  wage  may  e j t he r  r i se  o r

f a l l .

The  t ens ion  i n  t he  1ega1  l ow-sk i l l  l abo r  ma rke t  i s  r eso l ved  i n  eq . (5 ) .

The  so lu t i on  g i ven  the re  has  been  s imp l  i f i ed  by  assuming  tha t  demand

e las t i c i t i es  a re  the  same ac ross  sec to rs  and  tha t  l eqa l  l abo r  i s  i n  f i xed

supp l y .

denwl , /dcn(1+t )  =  s r r { \6n +  ( r * - r ig ) ( -er r ) i /D

D = -er ,_( r r -er r )  -  rL I r lL

(5 )

where

In  the  above  equa t ion ,  r i l  deno tes  the  1ega1  low-sk i l 1  wage ,  s *  t he

e las t i c i t y  o f  demand  fo r  f ac to r  i  w i th  respec t  t o  t he  p r i ce  o f  f ac to r  k ,

and  I - -  t he  f rac t j on  o f  l abo r  g roup  i  emp loyed  i n  sec to r  j .  The  subscn ip t s

I  and  L  re fe r  t o  i 11ega ' l  and  1ega l  l abo r ,  respec t i ve l y .
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Marke t  s tab i l i t y  requ i res  tha t  t he  denomina to r  i n  eq . (5 )  be  pos i t i ve ,

Thus ,  t he  d i rec t i on  o f  change  in  w ,_  h inges  on  the  s ign  o f  t he  numera to r .

Fo r  t he  wages  o f  1ega l  worke rs  to  r i  se ,  j t  i s  su f f i c j eh t  t ha t  EL I  ?  0  and

ILA  t  I IA .  The  f i r s t  cond i t i on  i s  sa t i s f i ed  i f  t he  two  l abo r  g roups  a re

subs t i t u tes .  The  second  cond j t i on  requ i res  tha t  t he  ra t i o  o f  i l l ega l  t o

lega l  1ow-sk i l l  wo rke rs  be  l owe l i n  t he  en fo rced  sec to r  t han  i n  the

unen fo rced  sec to r .  I f  t h i s  i s  no t  t he  case ,  i t  i s  poss ib l e  f o r  t he  l ega l

wage  to  fa l l  desp i te  a  subs t j t u te  re la t i onsh ip  be tween  the  l abo r  g roups .

Fo r  t h i s  t o  occu r ,  however ,  t he  supp ly  o f  i 11ega l  worke rs  mus t  be

re la t i ve l y  wage  ine las t j c  and  the  demand  fo r  i l l ega I  l abo r  re la t i ve l y  wage

e las t i c .

I IL  I  nc  i  dence  Ana lys is

I n  t h i s  sec t i on  we  p rov ide  a  numer " i ca l  ana lys i s  o f  t he  e f fec ts  o f

emp loye r  sanc t i ons  on  resou rce  a l l oca t i on  and  j ncome d i s t r i bu t i on  i n  t he

Un i ted  S ta tes .  The  ana lys i s  comb jnes  the  s imp le  en fo rcemen t  t heo ry

p resen ted  i n  Sec t i on  I  w i th  a  genera l  equ i l i b r l um mode l  common ly  used  i n

tax  i nc idence  s tud ies .  The  en fo rcemen t  mode l  p roduces  a  se t  o f  i nspec t i on

f requenc ies ,  o r  t ax  ra tes ,  t ha t  a re  op t ima l  g i ven  pa r t i cu la r  va lues  fo r

fac to r  p r i ces ,  commod i t y  p r i ces ,  and  i ndus t r y  ou tpu ts .  The  genera l

equ i l  i b r i um mode l  p roduces  equ i l  i b r i um va lues  fo r  p r i ces  and  ou tpu ts  g i ven

par t i  cu l  a r  va  l ues  fo r  t he  tax  ra tes .  An  en fo rcemen t  equ i  l  i b r i  um i  s

ob ta ined  by  so l v ing  the  two  mode ls  s imu l t "neour ' 1y .14
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A.  The  gene ra l  equ i l i b r i um  mode l

The  mode l  used  to  de ta i l  t he  economic  e f fec ts  o f  sanc t i ons  i s  s im i l a r

t o  t he  one  used  by  Ha rbe rge r  ( 1962 )  i n  h i s  p i onee r i ng  ana l ys i s  o f  t he
1 r

co rpo ra t i on  i ncome tax . r r  The re  a re  two  sec to rs  o f  p roduc t i on .  Sec to r  A

cons j s t s  o f  i ndus t r i es  tha t  a re  sub jec t  t o  heavy  mon i to r i ng  by  the

au tho r i t i e s .  Sec to r  B  compr i ses  a l l  o t he r  nonag r i cu l t u ra l  i ndus t r i es ,  w i t h

en fo rcemen t  t he re  e i t he r  l i gh t  o r  neg l i g ib le .  Wha t  i s  mean t  by  the  te rms

r rheavy r r  and  " l i gh t "  j n  t hese  de f i n i t i ons  w i l l  be  made  c l ea r  i n  a  l a t e r

sec t i on .  Each  sec to r  emp loys  fou r  f ac to rs  o f  p roduc t i on :  i 11ega1  immig ran t

l abo r  ( I ) ,  l ega l  l ow -sk i l l  l abo r  ( L ) ,  l ega l  h i gh -sk i l 1  l abo r  (H ) ,  and

cap i ta l  (K ) .  P roduc t j on  i n  each  sec to r  i s  gove rned  by  cons tan t  re tu rns  to

sca1e ,  and  a l l  marke ts  a re  compe t i t j ve ,  Emp loye r  sanc t i ons  ope ra te  as

taxes  on  the  use  o f  i 11ega1  immig ran t  l abo r  by  f i r rns  j n  t he  two  sec tons  o f

the economy.

! r / e  fo l l ow  Jones  (1965)  i n  choos ing  the  ma themat i ca l  f o rm o f  t he

equ i  l  i b r i um  cond i t i ons .

. iA*A*c iB*B=Ni i  =  I ,L ,H (6 ) - (8 )

wnere

N, = F(r (w 'p) ) ,  N l  =  N ' r ,  and NH = NH

r(w*,n)  = F*

X .iAn.i + cIAwJtA = p

(e)

(  10 )
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x  . iBr i  +  c IBwI tB  =  1

xo lx ,  =  G(p)

(  11 )

(12)

Eqs . (6 ) - (8 )  a re  fu l I  emp loymen t  cond i t i ons  fo r  t he  th ree  l abo r  marke ts .

The  l e f t -hand  s jde  o f  each  equa t ion  de ta i l s  t he  economy-w jde  demand  fo r  t he

par t i cu la r  l abo r  g roup .  The  demand  fo r  l abo r  o f  t ype  i  by  f i rms  i n

sec to r  i  i s  w r i t t en  as  the  p roduc t  o f  t he  quan t i t y  o f  l abo r  t ha t  m in im izes

un i t  p roduc t j on  cos ts  ( c . , r )  and  the  l eve l  o f  sec to ra l  ou tpu t  ( x j ) .  Fac to r

supp l i es  a re  deno ted  N , .  The  supp l  i es  o f  1ega1  l ow-sk i l l  and  h i gh -sk i l 1' '  I

l abo r  a re  assumed  to  be  f i xed .  The  supp ly  o f  i l l ega l  immig ran t  1abor ,  on

the  o the r  hand ,  i s  a l l owed  to  va ry  w i th  the  rea l  immig ran t  wage .  Assuming

tha t  j nd j v idua l  p re fe rences  a re  i den t i ca l  and  homothe t i c ,  we  can  de f j ne  the

rea l  va lue  o f  any  fac to r  p r i ce  w  as  the  ra t i o  o f  w  to  the  m in imum

expend i tu re  needed  to  suppor t  a  f i xed  l eve l  o f  u t i l j t y  a t  cu r ren t  commod i t y

p r i ces .  The  te rm r (w ,p )  ' i  s  used  to  rep resen t  t he  genera l  f unc t i on  tha t

conva r t s  nomina l  ea rn ' i ngs  to  rea l  ea rn ings ,  Fo r  compu ta t i ona l  pu rposes ,

a i l  f i nanc ia l  va r i ab les  were  measured  i n  te rms  o f  good  B ,  wh ich  se rves  as  a

numera i re .  Thus ,  t he  te rm p  wh ich  appears  j n  t he  rea l  ea rn ings  equa t ion

deno tes  the  re la t i ve  p r i ce  o f  good  A .

The  supp ly  o f  cap i ta l  i s  assumed  to  be  pe r fec t l y  e las t i c  w i th  respec t

to  i t s  rea l  reward .  Th i s  a l l ows  fo r  t he  poss ib j l i t y  o f  ou t f l ows  o f  cap i ta l

i n  response  to  reduc t i ons  i n  t he  supp ly  o f  i n rm ig ran t  1abor .  The  e las t i c i t y

cond i t i on  i s  imposed  ln  eq . (9 )  where  the  rea l  re tu rn  to  cap i ta l  i s  he ld

cons tan t .



Eqs . (10 ) - (11 )  a re  the  compe t i t j ve  p ro f i t  cond i t i ons  fo r  t he  two

sec to r s .  I n  a  compe t i t i ve  equ i l i b r i um ,  un i t  p roduc t i on  cos l s  mus t  r e f l ec t

marke t  p r i ces .  No te  tha t  cos ts  a re  de f i ned  to  i nc iude  the  e f fec t i ve  ra tes

o f  t ax  on  emp loymen t  o f  i 11ega l  worke rs .  The  tax  ra tes  a re  exp ressed  as  a

pe rcen t  o f  t he  wage  rece i ved  by  i 11ega1  immig ran ts  and  a re  deno ted  t j .

Eq . (12 )  i s  a  s imp le  demand  cond i t i on  used  t o  c l ose  t he  mode l .  Unde r

the  assumpt ion  tha t  commun i t y  t as tes  a re  i den t i ca l  and  homothe t i c ,  t he

ra t j o  o f  t he  quan t i t i es  consumed  o f  A  and  B  depends  on l y  on  the  re la t i ve

commod i t y  p r i  ce  ra t i  o .

The  mode l  desc r ibed  by  eqs . (6 ) - (12 )  se rves  to  de te rm jne  seven  unknowns :

leve l s  o f  ou tpu t  i n  t he  two  sec to rs !  t he  fou r  f ac to r  p r i ces ,  and  the

commod j  t y  p r j ce  na t i o .  I n fo rma t jon  requ i red  to  so l ve  the  mode l  i nc ludes

the  e f fec t i ve  tax  ra tes  and  a  comp le te  spec i f i ca t i on  o f  t he  va r ious

func t i ona l  re la t i onsh ips  con ta ined  i n  the  equa t ions .  The  me thods  used  to

ob ta in  th i s  i n fo rma t ion  a re  desc r ibed  ' i n  t he  nex t  two  sec t i ons .

B .  De f i n ing  the  en fo rcemen t  reg imes

I t  j s  d j f f i cu l t  t o  p red i c t  how much  o f  a  budge t  t he  au tho r i t j es  w i l I

r ece i ve  to  en fo rce  the  new imm' ig ra t i on  1aw.  Indeed ,  g i ven  an  i n te res t

g r "oup  theo ry  o f  gove rnmen t ,  i t  j s  reasonab le  to  expec t  t ha t  t he  budge t  w i I1

va ry  w i th  cyc l  i ca l  f l uc tua t i ons  i n  t he  economy IShughar t ,  To l l i son ,  and

K imeny i  ( 1986 ) l  and  w i t h  changes  i n  t he  age  d i s t r i bu t i on  o f  t he  U .S .

popu la t i on .  l t j e  cons ide r  t h ree  poss ib le  en fo rcemen t  scenar ios ,  The

scenar ios  range  f rom a  m in ima l  l eve l  o f  en fo rcemen t - - i n  wh ich  on l y  l a rge
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emp loye rs  a re  mon i to red  fo r  comp l iance - - to  a  ve ry  amb i t i ous  campa ign - - i n

wh i ch  a  s i gn i f i can t  amoun t  o f  su r ve i l l ance  j s  ca r r j ed  ou t  i n  a l l  pa f t s  o f

the economy.

Each  en fo rcemen t  reg ime  j s  de f i ned  by  pa r t i t i on ing  the  economy in to  t r r t o

sec to rs  and  then  choos ing  an  e f fec t i ve  tax  ra te  fo r  each  sec to f .  Th j s  i s

accomp l i shed  i n  acco rdance  w i th  the  bas i c  p r i nc ip les  o f  op t ima l  en fo rcemen t

ou t l i ned  i n  Sec t i on  I .  The  t h ree  req imes  a re  de f i ned  as  f o l  l ows .

Low en fo rcemen t .  I nsoec t i ons  a re  assumed  to  be  I  im i ted  to  i ndus t r i es

i n i t i a l l y  emp loy ing  an  ave rage  o f  2  o r  mo re  i l 1ega l  a l i ens  pe r  bus iness

es tab l  i shmen t .  Sec to r  A  cons i s t s  o f  a l l  such  i ndus t r i es  as  i den t i f i ed  i n

Tab le  1 .  Sec to r  B  compr i ses  a l l  o the r  nonagr i cu l t u ra l  i ndus t r i es .

Inc luded  w l th in  the  en fo rced  sec to r ,  t he re fo re ,  a re  v i r t ua l l y  a l l  o f  t he

pene t ra ted  manu fac tu r i ng  i ndus t r i es .  No teab le  w i th in  the  unen fo rced  sec to r

a re  the  res tau ran t  and  cons t ruc t i on  i ndus t r i es .

Fo I l ow ing  ou r  d i scuss ion  i n  Sec t i on  I ,  t he  ave rage  ra te  o f  t ax  fo r

i ndus t r i es  i n  sec to r  A  can  be  de te rm ined  f rom

l+tA = aAlam, (13 )

where  the  marg ina l  i ndus t r y  i s  de f i ned  as  hav ing  an  i n i t i a l  va lue  o f  a j

equa l  t o  2 .0 .  The  tax  ra te  fo r  j ndus t r i es  j n  sec to r  B  i s  ze ro ,  by

assumpt ion .

Med ium en fo rcemen t .  The  budge l  i s  j nc reased  to  a l l ow  fo r  some

mon j to r i ng  o f  a l  I  t he  pene t ra ted  i ndus t r i es .  Acco rd lng l y ,  sec to r  A  i s

b roadened  to  i nc lude  a l l  o f  t he  i ndus t r i es  i n  Tab le  1 .  The  ave rage  ra te  o f
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t ax  i n  t h i s  sec to r  i s  de te rm jned  f r om eq . (13 ) ,  w i t h  t he  marg ina1  i ndus t r y

now  de f i ned  by  an  j n i t i a l  va l ue  o f  a ,  egua l  t o  0 .5 .  Sec to r  B  i s  made  up  o f

a l l  nonagn i cu l t u ra l  i ndus t r i es  no t  i nc l uded  i n  Tab le  1 .  The  e f f ec t i ve  t ax

ra te  i n  t h i s  sec to r  i s  aga in  ze ro .

H igh  en fo rcemen t .  Sec to rs  A  and  B  a re  de f i ned  as  i n  t he  TTMEDIU iv I "

en fo rcemen t  reg ime .  However ,  t he  budge t  i s  assumed  to  be  su f f i c i en t l y

l a rge  to  suppor t  subs tan t j a l  mon i to r i ng  e f fo r t s  j n  bo th  sec to rs .  Because

the  a l i en  j n tens i t i es  i n  t he  two  sec to r s  d i f f e r ,  i t  i s  no t  op t ima l  t o

mon i to r  t hem w i th  the  same f requency .  The  op t ima l  d i f f e ren t ' i a l  i n  t ax

ra tes  can  be  de te rm ined  f rom

(1+tA)/( l+tr) = aola,. (  14)

The  ove ra l  i  l eve l  o f  t axa t i on  i s  chosen  to  ach ieve  a  50 -pe rcen t  r "educ t i on

in  t he  i l  l ega l  a l  i en  wo rk fo r ce .

C .  Func t i ona l  spec i f i ca t i ons  and  key  pa ramete r  va lues

I , i i t h i n  the  equa t ions  o f  t he  i nc idence  mode l  a re  a  number  o f  f unc t i ona l

re la t i onsh ips  tha t  mus t  be  spec i f i ed  be fo re  the  mode l  can  be  so l ved .  These

are :  t he  un i t  f ac to r  demand  func t i ons ,  t he  jmmjg ran t  supp ly  func t j on ,  t he

rea l  wage  func t ' i on ,  t he  p roduc t  demand  func t i on ,  and  the  a l i en  i n tens i t y

func t i ons .  Each  o f  t hese  func t i ons  i s  assumed  to  take  a  geomet r i c  f o rm.

Thus ,  each  has  a  mu l t i p l i ca t i ve  cons tan t  and  exponen ts  wh ich  g i ve  the

e las t i c i t i e s  o f  t he  f unc t j on  w i t h  r espec t  t o  j t s  i nd i v j dua l  a rgumen ts .
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What  fo l lows is  a  b r je f  d iscuss ion  o f  the  procedures  used to  eva lua te  the

key  parameters  in  these func t ions .  Add i t iona l  jn fo rmat ion  is  p rov ided in

an  append ix .

Un i t  f ac to r  demands .  Undercons tan t  re tunns  to  sca1e ,  t he  c '  depend

w i th  t he  p r i ce  o f  i l l ega l  immig ran t  l abo r

mu l t i p ' l  i ca t i ve  cons tan t s  i n  t hese

in i t i a l  va l ues  f o r  t he  l abo r  demands  and

The  exponen ts  rep resen t  t he  ou tpu t - cons tan t

As  i s  we l l  known ,  t hese  e las t i c i t i es  can  be

. j . ,  =  e ,  . o j . ,  f o r  i f k' l K  K J  r K

on l y  on  t he  f ou r  f ac to r  p r i ces ,

de f i ned  to  i nc lude  the  tax .  The

func t i  ons  we re  ca l cu la ted  us ing

cap j t a l r s  d i  s t r i  bu t i  ve  sha res .

e l  as t i  c i  t i  es  o f  f ac to r  demand .

exp ressed  as

and
' | I

e " . .  =  -  E  e " . , .' I  
I  I K '

i l k

where  , J rO  i s  t he  compensa ted  e las t j c i t y  o f  demand  fo r  f ac to r  i  i n  sec to r  j

w i th  respec t  t o  t he  p r i ce  o f  f ac to r  ! ,  eO,  i s  t he  d j s t r i bu t i ve  sha re

awarded  to  fac to r  k  i n  sec to r  j ,  and  o i r *  i s  t he  e las t j c i t y  o f  t echn ica l

subs t i t u t j on  be tween  fac to rs  j  and  !  i n  sec to r  j .  Thus ,  t he  , i . ,  , .  can  be

ca l cu la ted  us ing  i n i t i a l  va l ues  f o r  t he  d i s t i bu t ' i ve  sha res  and  t he

e las t i c i t i e s  o f  f ac to r "  subs t i t u t i on .

There  i s  a  subs tan t i a l  economet r i c  l i t e ra tu re  on  fac to r "  subs t i t u t i on

among  labo r  o f  d i f f e ren t  sk i l l  t ypes  and  o f  t hese  l abo r  t ypes  fo r  cap i ta l  .

Us ing  i n fo rma t ion  p rov ided  i n  a  su rvey  by  Hamermesh  and  Gnan t  (1979) ,  we

were  ab le  to  ass ign  va lues  to  oLH,  oLK ,  and  o r * .  The re  a re  two  de f i c i en t

a reas  i n  t he  l i t e ra tu re ,  however .  F i r s t ,  es t ima tes  o f  subs t i t u t i on

e las t i c i t i e s  a re  gene ra l  l y  no t  ava i l ab le  by  de ta i l ed  i ndus t r y .  The re fo re ,
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the  chosen  es t ima tes  were  assumed  to  app ly  to  a l l  i ndus t r i es  i n  t he

economy.  Second ,  t he re  a re  no  measures  o f  t he  techn ica l  subs t i t u t i on

poss ib le  be tween  i l l ega l  immig ran ts  and  o the r  f ac to rs .  The  p rocedure  used

to  eva lua te  these  pa ramete rs  i s  as  fo l l ows .

In  ou r  s tudy ,  sk i l l  c l asses  a re  de f i ned  by  educa t i ona l  a t ta inmen t .  The

low-sk i l l  l abo r  f o rce  cons j s t s  o f  a l l  wo rke rs  who  fa i l ed  to  comp le te  h jgh

schoo l .  I n  t e rms  o f  educa t i on ,  t hen ,  i l 1ega1  . immig ran t s  a re  ve r " y  s im i l a r

to  1ega1  low-sk i l l  wo rke rs .  Fo r  t h i s  reason  we  assume tha t  t he

subs t i t u t i on  poss ib le  be tween  each  o f  t hese  l abo r  g roups  and  h igh -sk i11

labo r  o r  phys i ca l  cap i t a l  i s  t he  same ,  i . e . ,  t ha t  o IH  =  oLH  and  o r *  =  o , - * .

Th i s  l eaves  us  w i t h  d IL ,  t he  e l as t i c i t y  o f  subs t i t u t i on  be tween  i l ' l ega l  and

lega1  1ow-sk i l l  l abo r .  Because  o f  d i f f e rences  l n  Eng l i sh  p ro f i c i ency ,  t he

two  g roups  a re  genera l  l y  no t  pe r fec t  subs t i t u tes .  Bu t  t hey  a re  l j ke l y  t o

be  h igh l y  subs t i t u tab le  w i th  respec t  t o  o the r  j ob  sk i l l  a t t r i bu tes .

G iven  va lues  fo r  o rg ,  o IK ,  and  the  d i s t r i bu t ' i ve  sha res  o f  a I l  f acLo rs ,

o IL  can  be  un ique ly  de te rm ined  fnom a  know ledge  o f  e11 ,  t he  economy-w ide

compensa ted  e l as t j c i t y  o f  demand  f o r  i l l ega l  immig ran t  l abo r . 16  I t  j s  t h i s

re la t i onsh ip  tha t  we  exp lo ' i t  i n  eva lua t i ng  o IL .  Economet r i c  s tud ies

ind i ca te  tha t  t he  e las t i c i t y  o f  demand  fo r  1ow-wage  labo r  i s  a round  -1 .0

I see  Zucke r  (1973)  and  Co t te r i  ] I  ( 1975)1 .  Because  i l l ega l  immig ran t  l abo r

cons t i t u tes  a  subse t  o f  a l l  l ow-wage  1abor ,  t he  demand  fon  i 11ega1  a l i en

worke rs  i s  p robab ly  somewha t  more  e las t ' i c .  I n  ou r  base  case  s imu la t i ons ,

we  assume  a  va lue  o f  - 1 .5  f o r  e '  wh i ch ,  i n  t u rn ,  imp l i es  a  va lue  o f  11 .8

fo r  o r ,_ .  Th i s  p rov ides  fo r  a  h igh  deg ree  o f  subs t i t u tab i l i t y  be tween

i l l ega i  and  l ega l  l ow -sk i l l  l abo r .  A  more  mode ra te  va lue  f o r  o '  i s

cons ide red  i n  a  sens i t i v i t y  exe rc j  se ,



Immig ran t  supp ly .  The  key  pa rameteL in  the  immig ran t  supp ly  equa t i on

i s  t he  wage  e las t i c i t y  o f  supp ly .  I n  t he j r  su rvey  a r t i c l e ,  K rugman  and

Bhagwat i  (1976)  conc lude  tha t  e las t i c i t i es  o f  m ig ra t i on  v / i t h  respec t  t o

des t i na t i on  ea rn ings  gene ra l  l y  l i e  be tween  0 .5  and  2 .0 .  Th i s  r ange  i s

cons i s ten t  w i th  the  resu l t s  o f  Greenwood  and  McDowe l ' l  ( 1982)  who  f i nd  a

wage  e las t i c j t y  o f  repo r ted  emig ra t i on  f rom Mex ico  to  the  Un i ted  S ta tes  o f

1 .4 .  G iven  tha t  ou r  mode l  i gno res  the  downward  pnessu re  on  fo re ign  wages

tha t  wou ld  accompany  immig ra t i on  re fo rm,  v rha teve r  e las t i c i t y  i s  chosen

shou ld  be  ad jus ted  downward .  I n  ou r  base  case  s imu la t i ons ,  we  use  a  va lue

o f  1 .0  f o r  t he  e l as t i c i t y  o f  i  l l ega l  immig ran t  supp l y .

Rea l  wages .  The  func t i on  r (w ,p )  conve r t s  a  l r age  denomina ted  i n  un i t s

o f  good  B  i n to  a  rea l  wage .  The  fo rm used  fo r  r (w ,p )  was  w /p* .  Th i s  i s

equ i va len t  t o  de f l a t i ng  w  us ing  t he  m in imum expend i t u re  f unc t i on  t ha t  i s .

dua l  t o  a  Cobb-Doug las  u t j l j t y  f unc t i on .  Because  o f  an  absence  o f  de ta i l ed

consumpt ion  o r  va lue -added  da ta ,  t he  pa ramete r  a  was  measured  by  the

f rac t i on  o f  t o ta l  nonagr i cu l t u ra l  emp loymen t  accoun ted  fo r  by  i ndus t r i es  i n

sec to  r  A .

P roduc t  demand .  The  key  pa ramete r  j n  t he  func t j on  G(p )  j s  t he

e las t i c i t y  o f  commod. i t y  subs t i t u t i on  a long  a  commun i t y  i nd i f f e rence  cu rve .

To  be  cons i s ten t  v r i t , h  t he  fo rm o f  t he  rea l  wage  func t i on ,  we  took  th i s

e las t j  c i  t y  t o  be  un i t y .

A l  i en  i n tens i t i es .  G j ven  ou r  ea r l  i e r  assump t i on  o f  a  f i xed  l eve l  o f

ou tpu t  pe r  bus iness  es tab l  j shmen t ,  t he  a ,  t ha t  appea r  i n  eqs . (13 )  and  ( l a )

can  be  exp ressed  i n  te rms  o f  t he  c , .  by  means  o f  t he  fo l l ow ing  equa t ion :
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o .  , oa j  =  a - j (  c I j / c - I j  )  ,

whe re  a0 .  and  co r .  deno te  t he  va lues  o f  a .  and  c r .  i n  a  p re - t ax
J  ! J  J  I J

equ i l i b r i um.  tdhen  the  i ndex  i  r e fe rs  to  an  en t i re  sec to r ,  ao '  i s  compu ted

by  ave rag ing  t he  i n fo rma t i on  i n  Tab le  1on  i l l ega l  wo rke rs  pe " r

es tab l i shmen t ;  ( c r ' . / co . , . )  i s  eva lua ted  us ing  i n i t j a l  va l ues  f o r  t he  f ac to r
I J  I J

pr i ces  and  the  e las t i c i t i es  o f  demand  compu ted  p rev ' i ous l y  f o r  t he  g i ven

sec to r .  I n  t he  case  o f  t he  marg ina l  i ndus t r y  I ,  ao ,  i s  immed ia te  f rom the

de f i n i t i on  o f  t he  marg ina l  i ndus t r y .  More  p rob lemat j c  i s  t he  te rm

,  , o
l c r r / c "1 r ) .  I t ' i  s  unc lea r  whe the r  t h i s  t e rm  shou ld  be  eva lua ted  us ing  t he

e las t i c i t i es  f rom sec to r  A  o r  t hose  f rom sec to r  B .  Bo th  me thods  were

cons ide red .  Because  the  two  se ts  o f  e las t i c i t i es  a re  s im i l a r ,  t he re  was

l i t t l e  d i f f e rence  i n  the  resu l t s .  The  repo r ted  resu i t s  were  de r i ved  by

us ing  the  e las t i c j t i es  f rom sec to r  B  to  eva lua te  l c r r / co r r ) .

So that the reader may have a better feel  for the data, Table 2 shons

some o f  t he  bas j c  i n fo rma t jon  used  to  so l ve  eqs . (6 ) - (14 )  f o r  t he  "MEDIUM"

en fo rcemen t  reg ime .  I n  rev iew ing  the  da ta ,  f i r s t  no te  the  re la t i ve l y  sma l l

va l ues  f oL i  11ega1  l abo r r s  d i s t r i bu t i ve  sha res .  Desp i t e  a  gene rous

assessmen t  o f  t he i r  numbers ,  i l l ega l  wo rke rs  cons t j t u te  on l y  a  sma l l  pa r t

o f  t he  to ta l  resou rces  i n  t he  Un i ted  S ta tes  economy.  Th i s  imp l i es  tha t  t he

e f fec ts  o f  sanc t i ons  on  agg rega te  ou tpu t  w i l l  be  sma l l .  And  excep t  i n

cases  where  fac to rs  a re  h igh l y  subs t j t u tab le  fo r  i 1 ' l ega1  l abo r ,  i t  a l so

means  tha t  sanc t i ons  w i l l  p roduce  on l y  modera te  e f fec ts  on  the  ea rn ings  o f

o the r  f ac to rs .
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No tewor thy  i n  t he  da ta  on  l abo r  f o rce  a l l oca t i ons  i s  t ha t  i ndus t r i es  i n

the  en fo rced  sec to r  emp loy  a  somewha t  h ighe r  ra t i o  o f  i l l ega l  t o  l ega l

l ow -sk i l l  l abo r  t han  do  i ndus t r i es  i n  t he  unen fo r ced  sec to r .  Th i s  i s

i nd i ca ted  by  t he  i nequa l i t y  I IA  >  I LA .  As  shown  th rough  eq . (5 ) ,  t h i s

cond i t i on  se rves  to  modera te  the  r i se  i n  t he  l ega i  l ow-sk i l l  wage  tha t

occu rs  i n  response  to  emp loye r  sanc t i ons .

Regard ing  the  e las t i c i t i es  o f  f ac to r  subs t i t u t i on ,  we  have  a l ready

no ted  t he  h i gh  va iue  i n i t i a l l y  assumed  fo r  o r r .  The  rema in i ng  f i gu res

jnd i ca te  tha t  h ' i gh -sk i l l  l abo r  and  phys i ca l  cap i ta l  a re  each  subs t i t u tab le

fo r  I ow-sk i l l  l abo r ,  and  t ha t  h i gh -sk i 1 l  l abo r  i s  l ess  subs t i t u t ab le  f o r

cap i t a l  t han  i s  l ow -sk i l l  l abo r .

D.  Resu l  t s

Tab le  3  repo r t s  ou r  numer i ca l  f i nd ings  fo r  t he  th r "ee  en fo rcemen t

reg imes .  Rows  1 .a -1 .b  show the  e f fec t i ve  tax  ra tes ,  w i th  each  ra te

exp ressed  as  a  pe rcen t  o f  t he  new i11ega1  immig ran t  wage .  Shown  in  rows

2 .a -2 .b  a re  the  pe rcen t  changes  i n  sec tona l  ou tpu ts  resu l t i ng  f rom the

sanc t i ons .  These  and  a l l  o the r  pe rcen tage  changes  a re  compu ted  as

dev ia t i ons  f rom the  p re - tax  equ i l i b r i um.  The  f i gu res  repo r ted  i n  row  2 .c

ind i ca te  the  e f fec t  sanc t i ons  have  on  U .S .  g ross  domes t j c  p roduc t  (GDP) .

These  f i gu res  were  ca l cu la ted  by  ave rag ing  the  re la t i ve  changes  i n  sec to ra ' l

ou tpu ts  us ing  the  pa ramete r  c  f rom the  cos t -o f - l  i v i ng  i ndex .  Sec t i on  3  o f

the  tab le  shows  the  changes  i n  the  rea l  wages  o f  t he  th ree  l abo r  g roups .

Sec t i on  4  de ta i l s  t he  e f f ec t  sanc t i ons  have  on  t he  a l  l oca t i on  o f  i l l ega l

a l i en  worke rs .  The  p resen taL ion  the re  i s  based  on  the  fo l  l ow ing  i den t i t y .
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%ANI :  ( r tA)(%aNIA)(ANr/aNrA)

The  pe rcen tage  change  in  the  supp ly  o f  i l l ega l  a l i en  worke rs  can  be

exp ressed  as  the  p roduc t  o f  t h ree  te rms :  ( i )  t he  sha re  o f  t he  i l i ega l

work fo rce  j n i t i a l l y  emp loyed  j n  sec to r  A ,  ( i i )  t he  pe rcen tage  reduc t i on  i n

emp loymen t  o f  i l l ega l  a l i ens  j n  sec to r  A ,  and  ( i i i )  t he  f r ac t i on  o f  a l l

i l l ega l  wo rke rs  d i sp iaced  f rom sec to r  A  tha t  l eave  the  U .S .  l abo r  marke t .

Th i s  equa t i on  w i l I  se rve  as  a  f ramework  fo r  t he  i n te rp re ta t i on  o f  resu l t s .

l l hen  en fo rcemen t  i s  r rL0Wr r ,  sanc t i ons  have  sma l l  e f f ec ts  on  p roduc t i on

and  vages .  A  we igh ted  ave rage  o f  t he  changes  i n  sec to ra l  ou tpu ts  shows

on ly  a  0 .S -pe rcen t  dec l i ne  i n  t he  g ross  domes t i c  p roduc t .  The  rea l  wage

t "a te  o f  l ega l  l ow-sk i1 l  wo rke rs  r i ses - -a  resu l t  t ha t  i s  expec ted  and

des i red  by  mos t  suppor te rs  o f  immig ra t i on  re fo rm- -bu t  i t  r i ses  on l y  2 .6

pe rcen t .  A l so  sma l l  a re  the  cos ts  o f  sanc t i ons  on  fac to rs  tha t  a re  no t

c l ose  subs t i t u t es  f o r  i 11ega l  wo rke rs .  I n  ou r  mode l  ,  i t  i s  h i gh -sk i l 1

labo r  t ha t  bea rs  the  cos t  o f  immig ra t i on  re fo rm ' i n  t he  l ong  run .  Resu l t s

no t  repo r ted  i nd i ca te  tha t  a  po r t i on  o f  t h i s  bu rden  wou ld  a l so  fa l l  on

cap i ta l  we re  j t  no t  f o r  an  ex te rna l  marke t  f o r  cap i ta l .

One  o f  t he  reasons  fo r  t he  sma l l  s i ze  o f  t hese  e f fec ts  i s  t ha t  i l l ega l

a l i en  worke rs  accoun t  f o r  a  sma l  I  sha re  o f  domes t i c  va lue  added .  Ano lhe r

is the fact  that,  under ' r  LOl, l r r  enforcement,  sanct ions reduce the supply of

i l l ega l  wo rke rs  by  on l y  11  pe rcen t .  A l t hough  48  pe rcen t  o f  t he  i l l ega l

work fo rce  i s  o r i g ina l l y  emp loyed  i n  sanc t ' i onab le  ' i  ndus t r i es ,  su rve i l l ance

i s  on l y  t ho rough  enough  to  ach ieve  a  44 -pe rcen t  reduc t i on  ' i  n  emp loymen t .
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Taken  t oge the r ,  t hese  f i gu res  i nd i ca te  t ha t  22  pe rcen t  o f  a1 l  i l l ega l

wo rke rs  a re  d i sp laced .  0 f  t hese ,  on l y  one -ha l f  w i t hd raw  f r om the  U .S .

l abon  marke t .  The  o the r  ha l f  f i nd  work  i n  sec to r  B .  where  en fo rcemen t  i s

nonex i  s t en t .

I f  en fo rcemen t  i s  r rMEDIUMr r ,  sanc t i ons  have  a  l a rge r ,  bu t  s t i l l  modera te

' impac t  on  the  economy.  I t  i s  on l y  when  en fo rcemen t  i s  "H IGH"  tha t  t he

e f f ec t s  become  s i gn i f i can t .  I n  t h i s  case ,  emp loye r  sanc t i ons  succeed  i n

ra i s i ng  t he  rea l  wages  o f  l ega l  1ow-sk i1 l  wo rke rs  by  12 .8  pe rcen t ,  do ing  so

a t  t he  expense  o f  h i gh -sk i 1 l  wo rke rs  who  su f f e r  a  r ea l -wage  dec l i ne  o f  4 .1

pe rcen t .  The  reason  these  e f fec ts  a re  more  subs tan t i a l  ,  o f  cou rse ,  i s  t ha t

the  ove ra l l  l eve l  o f  en fo rcemen t  j s  assumed  to  be  h igh  enough  to  reduce  the

i l l ega l  a l i en  wo rk fo r ce  by  50  pe rcen t .  Mon i t o r i ng  i s  su f f i c i en t l y  v i go rous

to  doub le  t he  cos t  o f  i l l ega l  l abo r  f o r  f i rms  i n  sec to r  A ,  r esu l t i ng  i n  a

68 -pe rcen t  dec l i ne  i n  t he j r  emp loymen t  o f  i 11ega1  a l i ens .  Because  sec to r  A

in i t i a l l y  accoun ts  fo r  74  pe rcen t  o f  t he  i l l ega l  wo rk fo rce ,  t h i s  means  tha t

50  pe rcen t  o f  a l  l  i l l ega l  wo rke rs  a re  d i sp laced .  Under  ' rH IGHr r  en fo rcemen t ,

f i rms  i n  sec to r  B  a re  a l so  mon i t o red ,  and  w i t h  su f f i c i en t  i n t ens i t y  t o

p reven t  t he in  cos t  o f  i l l ega l  l abo r  f r om fa l l i ng .  As  a  resu l t ,  v i r t ua l l y

none  o f  t he  worke rs  d i sp laced  f rom sec to r  A  a re  abso rbed  by  sec to r  B .

Th i s ,  i n  i t se l f ,  r equ i res  a  subs tan t i a l  mon i t o r i ng  e f f o r t ,  as  i s  ev i den t

f rom the  s i ze  o f  t ^ .

Imp l i c i t  i n  t he  move  f rom r rLOWrr  to  TTHIGH ' r  en fo rcemen t  i s  a  
' l a rge r

en fo rcemen t  budge l .  To  see  wha t  i s  i nvo l ved ,  suppose  tha t  t he  p robab i l i t y

o f  de tec t i on  i n  sec to r  j  can  be  rep resen ted  by  the  ra t i o  o f  t o ta l

i nspec t i ons  (R ' l )  t o  t o ta l  number  o f  es tab l  i shmen ts  (E . ) .  Then ,  f o r  any
J  J '

en fo rcemen t  reg ime  i ,  t he  e f fec t i ve  tax  ra te  can  be  exp ressed  as
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where  i t  i s  unders tood  tha t  t he

w i th  the  reg ime .  By  mak ing  use

en fo rcemen t  e f fo r t s  imp l  i  c i  t  i  n

equa t  i on  be1ow.

-  J L -

i  ndus t r y  compos i  t i  on  o f

o f  t h i s  r e l a t i onsh ip ,  we

any  two  reg imes ,  Th i s  i

sec to r  j  va r i es

can  compare  the

s  shown  in  the

fz  (  R2O+R'z, ) \.J2 I 
( t2AE2A+t2 

BE 
2 
B ) (15)

f r (R rA+R 'B ) wr i ( t rAErA+ t lBErB )

By  comb in ing  da ta  on  numben  o f  es tab i  i shmen ts  w i th  resu l t s  f rom the

inc i dence  ana l ys i s ,  i t  i s  poss ib l e  t o  eva lua te  Lhe  r i gh t -hand  s i de  o f

eq . (15 ) .  Upon  do ing  so  we  reach  a  s t r i k i ng  conc lus ion :  t , o  move  f rom I ' L0W' |

to  "H IGHt r  en fo rcemen t ,  and  to  the reby  ach ' i eve  a  50 -pe rcen l  ra the r  t han

1 l -pe rcen t  reduc t i on  i n  t he  i l l ega l  wo rk ing  popu la t i on ,  requ i res  e i t he r  a

26 - fo ld  i nc rease  i n  the  f i ne ,  a  26 - fo ld  . i nc rease  i n  the  number  o f  wo rks i t e

inspec t i ons ,  o r  some comb ina t ' i on  o f  t he  two ,17  These  ca i cu la t i ons  somewha t

ove rs ta te  the  i nc remen ta l  cos t  o f  ach iev ing  b roader  comp l iance .  La rge

es tab l i shmen ts  take  more  s ta f f  t ime  to  i nspec t  t han  do  sma l l  ones ,  and

la rge  es tab l  i shmen ts  a re  more  p reva len t  among  indus t r i es  i n  t he  ' r L0W' l

reg ime .  Neve r the less ,  i t  i s  c lea r  t ha t  t he  marg ina l  cos t  o f  en fo rcemen t

r i ses  sha rp l y  w i th  the  f rac t i on  o f  t he  i  l l ega ' l  l abo r  f o rce  to  be  removed

from the domest ic economy.
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E.  Sens i t i v i t y  expe r imen ts

There are two parameters which are crucial  to the success of  a

sanc t j ons  p rog ram bu t  wh i ch ,  a t  t he  same  t ime ,  a re  espec ia l l y  d i f f i cu l t  t o

eva lua te .  These  a re  the  e las t i c i t y  o f  immig ran t  supp iy  and  the  e las t j c i t y

o f  subs t j t u t i on  be tween  i i l ega l  and  l ega l  l ow-sk i l  l  l abo r .  Tab le  4  repo r t s

the  resu l t s  o f  sens i t i v i t y  expe r imen ts  pe r fo r "med  us ing  a l t e rna t i ve  va lues

fo r  t hese  pa ramete rs  i n  t he  case  where  en fo rcemen t  i s  ' |MEDIU l4u .  To  make

the  compar i  sons  mean ing fu l ,  t he  tax  ra te  tA  was  chosen  to  p rov ide  the  same

en fo rcemen t  e f fo r t  as  tha t  imp l i c i t  i n  t he  base  
"u r . . 18

The  f i gu res  i n  t he  f i r s t  two  co lumns  show the  e f fec ts  o f  reduc ing  the

e las t i c i t y  o f  immig ran t  supp ly  f rom 1 .0  to  0 .5 .  The  mos t  no teab le

d j f f e rence  be lween  the  two  se ts  o f  numbers  i s  a  s ign i f i can t  d rop  i n  t he

ex ten t  t o  wh ich  sanc t i ons  reduce  the  i l l ega l  i abo r  supp ly .  l 4uch  o f  t h i s  i s

due  to  the  fac t  t ha t ,  w i th  the  supp ly  o f  wo rke rs  more  wage  ine las t i c ,  a

sma l le r  f rac t i on  o f  t hose  d i sp laced  f rom the  en fo rced  sec to r  end  up  l eav ing

the  U .S .  l abo r  marke t .  Cons ide r ing  tha t  ou r  o r i g ina l  assessmen t  o f  t he

immig ran t  supp l y  e l as t i c i t y  was  gene rous l y  h i gh ,  i t  i s  qu j t e  poss ib l e ,

then ,  t ha t  reduc t i ons  i n  t he  i 11ega ' l  wo rk ing  popu ' l a t i on  w i l l  p rove  even

more  exDens ive  to  ob ta in  than  ou r  ea r i i e r  resu l t s  i nd i ca ted ,

As  p rev ious l y  no ted ,  t he  e las t i c i t y  o f  subs t i t u t i on  be tween  i l l ega l  and

1ega1  iow-sk i l l  l abo r  i s  de r i ved  f rom a  va lue  assumed  fo r  t he  compensa ted

e las t i c i t y  o f  demand  f o r  i l l ega l  1abo r .  I n  ou r  i n i t i a l  s imu ia t i ons ,  we

assumed  a  va lue  o f  - 1 .5  f o r  a -  wh i ch ,  i n  t u rn ,  imp l i ed  a  va lue  o f  11 .8  f o r
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o IL .  Th i s  p rov ided  fo r "  a  h ' i gh  deg ree  o f  subs t i t u tab i l i t y  be tween  i1 ' l ega l

and  l ega l  l ow-sk i l I  l abo r .  I n  t he  th i rd  co lumn o f  Tab le  4  we  show wha t

happens  when  Lhe  demand  e las t i c i t y  i s  reduced  to  -1 .0  and  the  co r respond ing

va lue  fo r  o IL  fa l l s  t o  3 .5 .  W i th  subs t i t u t i on  be tween  the  two  l abo r  g roups

more  l im i ted ,  t he  bene f i t s  o f  immig ra t i on  re fo rm to  1ega1  low-sk i l l  wo rke rs

a re  g rea t l y  reduced .  The  l ega l  l ow-sk i11  wage  r j ses  by  l ess  than

one- fou r th  the  amoun t  i t  d id  i n  t he  base  case .  I t  a l so  becomes  more

d i f f i cu l t  t o  ga in  comp l  i ance  w i t h i n  t he  en fo r ced  sec to r .  Th i s  j l l u s t r a l es

the  bas i c  p r i nc ip le  o f  t ax  theo ry  tha t  t he  more  p r i ce  i ne las t ' i c  i s  demand ,

the  l a rge r  j s  t he  tax  needed  to  ach ieve  a  g i ven  quan t i t y  reduc t i on .

IV .  Conc lus i ons

Wi th  more  t han  f i ve  m i l l i on  bus iness  es tab l  j shmen ts  sub jec t  t o

sanc t i ons  under  the  new immig ra t i on  
' l aw ,  j t  i s  un l i ke l y  t ha t  en fo rcemen t

w i l l  be  t ho rough  enough  t o  e l im ina te  i 11ega1  a l i ens  f r om the  U .S .  l abo r

fo rce .  A  more  I i ke l y  ou tcome i s  t ha t  t he  immig ra t i on  au tho r i t i es  w i l l

f ocus  the i r  en fo rcemen t  e f fo r t s  on  i ndus t r i es  w i th  a  l a rge  concen t ra t i on  o f

i l l ega l s  a t  an  i nd i v i dua l  es tab l i  shmen t .  I n f o rma t i on  p resen ted  i n  t h i s

a r t i c l e  i nd i ca tes  tha t  manu fac tu r i ng  i ndus t r i es  a re  p redominan t  among  la rge

emp loye rs  o f  i l  l ega l  a l i ens .  Thus ,  t he  con t rac t j ona ry  e f f ec t s  o f

immig ra t i on  re fo rm a re  1 i ke1y  to  be  fe l t  mos t  s t rong ly  i n  manu fac tu r i ng .

0 the r  sec tons ,  such  as  se rv j ces  and  cons t ruc t i on ,  wh ich  emp loy  i l l ega l s

w j th  a  l ow  concen t ra t i on  a t  t he  es tab l  i shmen t  l eve l ,  a r "e  l i ke1y  to  face

weak  en fo rcemen t  and  may  abso rb  s ign i f i can t  numbers  o f  d i  sp laced  a l i ens .
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Simu la t i on  resu l t s  f o r  an  j n te rmed ia te  en fo rcemen t  reg ime  ind i ca te  tha t

rough ly  one - th i rd  o f  t he  h 'o rke rs  d i sp laced  f rom the  en fo rced  sec to r  f i nd

emp loymen t  i n  o the r  pa r t s  o f  t he  u .S .  economy .

The  inc idence  o f  emp loye r  sanc t i ons  w i l l  be  uneven  ac ross  fac to r  g roups

as  we l l  as  i ndus t r i es .  The  p r i nc i pa l  bene f j c i a r i es  w i l  l  be  i ega l  wo rke rs

jn  l ow-sk i l l  occupa t ions .  Improvemen ts  i n  t he i r  
' l  
i v i ng  s tandards  a re  no t

l i ke l y  t o  be  l a rge ,  however .  Fo r  sanc t i ons  to  ra i se  the  rea l  wages  o f

l ega l  l ow -sk i i I  wo rke rs  by  t en  pe rcen t ,  i l l ega l  and  1ega1  l ow-sk i l l  l abo r

mus t  be  h igh l y  subs t i t u tab le  and  the  l aw  mus t  be  en fo rced  w i th  su f f i c i en t

tho roughness  to  reduce  the  i l l ega l  a l i en  work ing  popu la t i on  by  as  much  as

one-ha l f .  The  cos ts  o f  immig ra t i on  re fo rm w j l l  be  bo rne  p r imar i l y  by

h igh -sk i1 l  1abor .  Bu t  t he  pe rcen tage  reduc t i on  i n  t he i r  wages  w i l l  be  even

more moderate.

Th rough  the  cou rse  o f  t he  ana lys i s ,  a  number  o f  d i f f i cu l t  cho i ces  had

to  be  made  rega rd ing  ce r ta in  key  pa ramete r  va lues  and  bas i c  i ssues  o f

mode l i ng .  I n  t he  i n te res t  o f  conse rva t i sm,  these  cho ices  genera l  l y  were

made  in  a  way  tha t  enhances  the  poss ' i b i  l i t y  o f  t he  l aw  ach iev ing  expec ted

resu l t s .  G iven  the  na tu re  o f  ou r  f i nd ings - - tha t  s ign i f j can t  reduc t i ons  i n

the  i l l ega l  l abo r  f o rce  w i l I  be  expens ive  to  ob ta in  and  tha t  any  i nc reases

in  t he  gene ra l  l eve l  o f  wages  o f  l ega1  l ow-sk i l I  wo rke rs  w i l l  be

modera te - - the  fac t  t ha t  ou r  assumpt jons  were  conse rva t i ve  on l y  se rves  to

s t reng then  the  bas i c  t h rus t  o f  t he  conc lus ions ,
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U .S .  Gene ra l  Accoun t i ng  O f f i ce .  I l l ega l  A l i ens :  I n fo rma t i on  on
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h le iss ,  K .R.  "Sh i f t  f rom West :  Mar i juana Growers  Tak ing  Root  in

Sou theas t . , r r  Sa raso ta  (F1a . )  He ra ld -T r i bune  (15  March  1987 ) .
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Foo tno tes

1' Fo r  a  summary  o f  t he  new immig ra t i on  b i l l ,  see  U .5 .  Congress ,  House

Commi t tee  on  the  Jud ic ia ry  (1986) .

?--See ,  fo r  example ,  the  a r t i c le  by  Rec io ,  F lynn ,  Berns te in ,  and  S ta f f

(  1e87)  .

I
"The re  j s  ev i dence  t ha t  j l l ega l  a l i ens  have  a l r eady  begun  t o  r ev i se

the j r  expec ta t i ons  abou t  t he  e f fec t i veness  o f  t he  new law .  F ie ld

obse rva t i ons  a t  Canon  Zapa ta ,  t he  bus ies t  i 11ega1  c ross ing  po in t  a long  the

U.S . -Mex ican  bo rde r ,  i nd i ca te  tha t  t he  f l ow  o f  i l l ega l  immig ran ts  rose  15

percen t  du r ing  the  f i r s t  s i x  mon ths  o f  1988  to  a  l eve l  app roach ing  tha t

reco rded  j us t  be fo re  the  l aw  wen t  i n to  e f fec t  i n  November  1986 .  Da ta  on

borde r  app rehens ions  by  immig ra t i on  o f f i c i a l s  show a  s im i l a r  t u rna round .

See  the  repo r t  by  Roh te r  (1988) .

-See  U .S .  Genera l  Accoun t ing  O f f i ce  (1985)  fo r  commenta r ies  on  the

e f fec t i veness  o f  l aws  tha t  gove rn  the  emp loymen t  o f  a l i en  worke rs  i n  o the r

na t i ons .

-Fo r  an  ana l ys i s  o f  how  the  oppos ing  pos i t i ons  o f  bus iness  and

organ ized  l abo r  have  been  reconc i l ed  to  p roduce  sma11  budge ts  fo r  bonder

en fo rcemen t ,  see  Shughar t ,  To11 ison ,  and  K imeny i  (1986) .
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C,-Th i s  p r i nc i p l e  i s  no ted  by  Sp i ce r  ( 1986 )  j n  h i s  ana l ys j s  o f  t ax

evas ion .  A l so  see  Ca l vo  and  We l l i s z  ( 1978 )  f o r  a  d i scuss ion  o f  t he

e f f i c i ency  o f  d j scon t i nuous  and  unp red ic tab le  mon i to r i ng  to  d i scou rage

sh i  r k i  ng  among  emp l  oyees .

' INS  Commjss ione r  Ne l son  t es t i f i ed  t ha t  p l ans  f o r  en fo r c i ng  emp loye r

sanc t i ons  i nvo l ved  t a rge t i ng  spec i f i c  emp loye rs  f o r  i n t ens i ve  mon i t on ing .

See  A .C .  Ne l son ,  ' rS ta temen t  by  A lan  C .  Ne l son ,  Commis ione r ,  Immig ra t i on  and

Na tu ra l  i za t i on  Senv ice , r r  i n  U .S .  Congress ,  House  Commi t tee  on  the  Jud ic ia ry

(  1s83) .

t '-,-The  l aw  con ta ins  a  g radua ted  pena l t y  sys tem.  F i r s t - t ime  o f fenses

ca r ry  a  $250  to  $2 ,000  f i ne  fo r  each  i 11e9a l  immig ran t  h i red .  By  the  th i rd

o f f ense ,  t he  f j nes  can  reach  as  h i gh  as  $10 ,000  pe r  a1 ien .  Emp loye rs

conv i c ted  o f  a  pa t t e rn  o r  p racL j ce  o f  v i o l a t i ons  can  a l so  rece j ve  a

s i  x -mon th  p r i  son  te rm,

"See  Passe l  (1986) .  Fo r  a  genera l  summary  o f  t he  I j t e ra tu re  on

es t ima t ' i ng  t he  s i ze  o f  t he  i l l ega ' l  a l i en  popu la t i on ,  see  S la te r  ( 1986 ) .

1n- "Seven ty  pe rcen t  o f  t he  undocumen ted  a l i ens  coun ted  i n  the  1980  Census

wene  f rom Mex ico ,  Cen t ra l  Amer i ca ,  o r  Sou th  Amer i ca .  The  f i gu re  wou ld

exceed  e igh ty  pe rcen t  j f  one  were  to  i nc lude  non -Eng l  i sh -speak ing

immig ran ts  f rom Europe ,  As ia ,  and  the  Car ibbean .  See  Passe l  and  Woodrow

[1s84 ,  p .656 ] .
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1 1. . The  non fa rm  i l l ega l  wo rk fo r ce  was  assumed  to  be  4  m i l l i on .  Th i s

f i gu re  was  de r i ved  by  assuming  a  to ta l  popu ia t i on  o f  7  m i l ' l  i on  and  then

mak ing  a l  l owances  fo r  t hose  work ing  i n  ag r i cu l t u re ,  t hose  no t  \ {o rk ing  a t

a1 l ,  and  t hose  rece i  v j  ng  amnes t y .

l 2Rega rd ing  t he  mob i l j t y  o f  c r im ina l  ac t i v i t i e s ,  t he re  i s  an  i n te res t i ng

examp le  j n  t he  case  o f  e f fo r t s  t o  reduce  the  cu l t j va t j on  o f  mar j j uana .

P roduc t i on  has  dec l  j ned  i n  Wes t  Coas t  s ta tes ,  where  en fo rcemen t  has  been

concen t ra ted ,  bu t  j t  has  r j sen  i n  t he  Nor thwes t  and  Sou theas t ,  where

au tho r i t i es  have  been  less  v ig i l an t .  See  the  repo r t  by  We iss  (1987)  and

recen t  t es t imony  o f fe red  i n  "Go ing  to  Po t :  Mar i j uana  Cu l t i va t i on  on  Pub l i c

Lands  and  the  Federa l  Response , r r  U .S .  Congress ,  Commi t tee  o f  t he  l l l ho le

House  on  the  S ta te  o f  t he  Un ion  (1987) .

' "The  f i gu re  on  i 11ega1  worke rs  de r i ves  f rom ou r  ana . l ys i s  o f  t he  1980

Census ,  as  p rev ious l y  desc r i bed .  The  f i gu re  i s  ve ry  s im i l a r  t o  t he

es t ima te  ob ta jned  by  Passe l  and  lCoodrow (1984) .  They  es t jma te  tha t  81

pe rcen t  o f  a l l  i l i ega l  a l i ens  res i de  i n  t he  f i ve  s ta tes  named  above .

l 4Th is  me thodo logy  i s  s im ' i  l a r  t o  t he  one  used  by  Grae tz ,  Re i  nganum,  and

Wi l de  (  1986 )  and  Dub in  and  W i l de  (1988 )  i n  t he i r  s t ud ies  o f  aud i t i ng  and

income tax  comp l iance .  I n  t he i r  mode ls ,  aud i t s  have  a  de te r ren t  e f fec t  on

income tax  evas ion .  The re  i s  a l so  a  y ie ld  e f fec t  o f  aud j t s ,  however ,  so

tha t  an  i nc rease  i n  comDl  i ance  l eve l s  l eads  to  a  dec rease  i n  the  aud i t



ra te .  These  t \ . / o  re la t i onsh ips  a re  so l ved  s imu l taneous ly  to  p roduce

equ i l i b r i um  aud i t  r a tes  and  comp l  j ance  l eve l s .

1 C' -See l4c lu re  (1975)  fo r  a  genera l  survey  o f  the  use  o f  the  Harberger

mode l  in  pub l  i c  f i nance .

l oThe  
theo re t i ca l  re la t i onsh ip  i s  g i ven  by

dIL = (  1 /BL) [ -er r - (eroar+e*o l -p)J ,

where  0 . ,  i s  t he  agg rega te  sha re  o f  f ac to r  i .

1'7
"The  i n te res ted  reader  can  ve r i f y  t h i s  resu l t  rg i t h  t he  a id  o f  t he

fo l  l  ow i  ng  i n fo rma t ion :

(a )  Under  "L0W"  en fo rcemen t ,  t he re  a re  i n i t i a l l y  275  thousand

' i nd i v idua l  es tab l  i shmen ts  i n  sec to r  A .  I n  t he  ' rH IGHt r  en fo rcemen t

reg ime ,  t he re  a re  i n i t i a l l y  1 ,544  t housand  es tab l i shmen ts  i n

sec to r  A  and  3 ,115  thousand  es tab i i shmen ts  i n  sec to r  B .  Source

1982  Censuses  o f  U .S .  I ndus t r i es .

(b )  G iven  ou r  assumpt jon  o f  a  f j xed  l eve l  o f  ou tpu t  pe r  es tab l i shmen t ,

t he  number  o f  es tab l  j shmen ts  i n  t he  pos t - tax  equ i l i b r i um can  be

compu ted  by  comb in ing  the  numbers  i n  (a )  w i th  the  i n fo rma t ion  on

%Ax ,  p rov ided  i n  Tab le  3 .

( c )  The  ra t i o  w2 , /w r ,  i n  eq . ( i 5 )  i s  . 57 .  Because  t he  p r i ce  e f f ec t s
I I

are  sma l1 ,  a  s im i l a r  number  can  be  de r j ved  f rom the  i n fo rma t ion  on

%Ar (w r ,p )  g ' i ven  i n  Tab le  3 .
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18Th i ,  
i s  accomp l i shed  by  rep lac ing  eq . (13 )  w i th  " tAwIxA  =  toAwo lxoA , "

where  a  "o "  ove r  a  va r iab le  i nd i ca tes  i t s  new va lue  i n  t he  base  case ,
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Append ix :  In i t i a l  Equ i l i b r ium Data  and  Paramete r  Va lues

Th is  sec t i on  fu r the r  de ta i l s  t he  sou rces  o f  da ta  used  i n  the  numer i ca l

s imu l  a t i  ons .

Emp loymen t  sha res ,  The  sec to ra l  d i s t r i bu t i ons  o f  emp loymen t  were

ob ta ined  f rom in fo rma t ion  i n  t he  Pub l i c -Use  Samp le  o f  t he  1980  Census  o f

Popu la t i on .  The  emp loymen t  d i s t r i bu t i on  f o r  i 11ega1  a l i ens  was  es t jma ted

f rom da ta  on  the  i ndus t r y  i oca t i on  o f  l r o rke rs  who  were  bo rn  ou ts jde  the

Un ' i t ed  S ta tes ,  spoke  Eng l i sh  poo r l y  o r  no t  a t  a l l ,  and  spoke  a  l anguage

o the r  t han  Eng l i sh  i n  t he  home.  The  emp loymen t  d j s t r j bu t j on  o f  1ega1

low-sk j l  l  wo rke rs  was  de r i ved  f rom da ta  on  work ing  i nd i v idua ls  who  were  no t

i n  t he  i 1 lega1  p roxy  g roup  and  had  fa i l ed  to  comp le te  h igh  schoo l  .  Lega l

h igh -sk i11  workens  were  those  no t  j n  t he  p roxy  g roup  w i th  a t  l eas t  a

h i  gh -schoo l  educa t i  on .

D i  s t r j bu t i ve  sha res .  The  compu ta t j on  o f  d i s t r i bu t i ve  sha res  i s

comp l i ca ted  by  a  pauc i t y  o f  da ta  on  va lue -added  fo r  nonmanu fac tu r i  ng

jndus t r i es .  Fo r  each  sec to r ,  we  assumed  tha t  l abo r rs  agg rega te  sha re  was

equa l  t o  0 .6 ,  t he  ra t i o  o f  t o ta l  emp loyee  compensa t ion  to  GNP.  Va lues  fo r

the  i nd i v idua l  l abo r  sha res  were  de r i ved  by  comb in ing  i n fo rma t ion  on

emp loymen t  sha res  w i th  da ta  on  the  s i ze  o f  t he  th ree  l abo r  g roups  and  the j r

re la t i ve  wages .  As  s ta ted  i n  n .11 ,  t he  i l l ega l  non fa rm work fo rce  was

assumed  to  be  4  m i l l i on  i n  1986 .  The  numbers  o f  1ega l  l ow-sk i ' l  
' l  

and

h igh -sk i1 l  wo rke rs  were  taken  f rom 1986  BLS da ta .  The  wage  ra te  o f  i 1 lega l

a l i en  worke rs  was  assumed  to  equa l  t ha t  o f  1ega1  low-sk i l l  wo rke rs .  As

sugges ted  by  da ta  i n  t he  1980  Census ,  t he  h igh -sk i11  wage  was  taken  to  be

30  pe rcen t  h ighe r  t han  the  l ow-sk i l 1  wage .



E las t i c i t i e s  o f  f ac ton  subs t . i t u t j on .  I n  se lec t j ng  va lues  f o r  dLH ,  dLK ,

and  dHK,  we  concen t ra ted  on  s tud jes  tha t  had  de r i ved  the i r  es t ima tes  f rom

cos t  f unc t i ons  ra the r  t han  p roduc t i on  func t i ons .  As  no ted  by  Hamermesh  and

Gran t  ( 1979 ,  p .520 ) ,  es t ima tes  o f  A l l en  e ' l as t j c i t i e s  o f  subs t i t u t i on

compu ted  f rom pa ramete rs  o f  a  p roduc t i on  func t j on  tend  to  have  l a rge

s tandard  e r ro rs .  The  genera l  resu l t s  f rom these  s tud ies  a re  tha t

h i gh -sk i l l  l abo r  and  phys i ca l  cap i t a l  a re  each  subs t i t u t ab le  f o r  l ow -sk i l l
' l abo r ,  

and  tha t  h jgh -sk i l  l  l abo l i  s  l ess  subs t j t u tab le  fo r  cap i ta l  t han  j s

' l ow-sk i l l  
l abo r .  The  pa ramete r  va lues  shown  in  Tab le  2  a re  cons i s ten t  w i th

these  resu l t s  and  a re  rep resen ta t i ve  o f  t he  magn i tudes  o f  t he  es t ima ted

e las t i c i t i e s .
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Tab le  I

ILLEGAL ALIEN II,ORKERS IN U.S. INDUSTRIES

Canned food s
Leather & footwear
Appare 1
Computers
Meat p roducts
Grai n & bakery products
l ranspor t  equ i  pment
Tex t i  I  es
Primary meta 1 s
Hosp i ta l  s
Furn  i  tu re  &  f i x tu res
E lec t r i  ca l  mach i  nery
Paper & al l  ied products
Mi  sc .  man u fac tu  r i  nq
Chemi cal s
Rubber  &  p las t i cs
Beverages & mi sc. foods
Department store s
Fabricated meta l  s
Educat i  ona l  ins t i tu t ions
Hotel s & motel s
Serv i  ces  to  bu i  I  d i  ngs
l l iholesal e grocers
La nd scap i  ng
Lumber & wood products
Eat i  ng  & dr ink ing  p laces
C leaners
Pr iva te  househo l  ds
Con s tnuc t i  on
Auto repa i  r
Retai l  groce r s

A l l  o ther  nonfarm
indus t r ies

37  .7
26 .5
18 .  9
18 .  4
L6.7
L J . b

11 .0
10  .9
u . b
a 1
8 .1
c1
6 .8
o . 1

4.6
4.1
J . O

3.5
3 .1
2 .6
2 .4
1 .6
1 .5
1 .5
1 . 5

1.0
.9
.8

R

.5

I

,  
'Es t imated  us ing  da ta  f rom the  1980 Census  o f  popu la t ion  on  the  indusr ry

loca t ion  0 t  worKers  who were  born  ou ts ide  the  un i ted  s ta tes ,  spoke Eng l ish
poor ly  o r  no t  a t  a l l ,  and  spoke a  language o ther  than Eng l ish  in  the  iome.

?

.  
'Computed as  the  number  o f  i l l ega l  a l ien  workers  d iv ided by  the  numben o f

bus i  ness  es tab l  i  shments .  Es t imates  o f  i  I  l  ega l  workers  were  ob ia i  ned by
mul t jp ly ing  the  f igures  in  co lumn one by  an  es t imate  o f  the  to ta l  numbi r  o f
i11ega1 a l iens  engaged in  nonagr icu l tu r i l  employment  in  19g6.  Data  on  number  o f
bus iness  es tab l i shments  were  taken f rom the  19g2 censuses  o f  u .s .  Indus t r ies .

-  
-computed as  the  number  o f  i l l ega l  a l ien  workers  d iv ided by  the  to ta l  number

of workers. Estimates of total workers were made by combining 19g0 census data
on the  indus t ry  loca t ion  o f  a l I  u .s .  workers  w l th  BLs  da ta  on  to ta l  nonfarm
employment  ln  1986.

rcent of  a
i  I 1ega1  a l  i ens

in  nonagr i cu l tu ra l

t . t t

1 .81
11 .52

.80
1 R '

2.20
a . o t
1  a 1

l . 5 J

2.03
J . J 5

1.09
2 .46
1 .38
1  ? e

- Y 1

. 6 1

2.75
2 .46
2 .10
1 .30
_ t - + f ,

1.01
1 .09
8 .  04
1 .01
l q A

7.03
1  .09
1  .52

26.30

I l  I  ega l
a l  iens  per

ega
a l  iens  per
hundred

e stabl  i  shment2 workersr

26.0
25.5
28.7
8 .2

18 .2

7 . t
4 .7
1 .4

14 .0

b . L

i5 .  7
4.2
7.9
6.6
1.6
7.6
1.2
7.0

7.3
I J  . 6

5.4

a t . 5
I U .  J
4.2
b . l

2.4

2 .1



Tabl e 2

NUMERICAL OATA FOR III4EDIUMII ENFORCEMENT REGIME

st r i  bu t i  ve  Shares n t  S  ha re  s

0rO = .03 0r ,  =  .01 I rO = .74 I r ,  =  .26

eLA = .07 0r ,  =  .05 r *  =  .61 l r ,  =  .39

0rO = .50 0r ,  =  .54 I rO = .48 r r *  =  .52

E las t i c ' i t i e s  o f  Fac to r  Subs t i t u t i on

or ,  =  11.8  or ,  =  .75

oa*  =  1 .0  or*  =  .25



Tabl e 3

CALCULATED EFFECTS OF SANCTIONS AGAINST EMPLOYERS OF ILLEGAL ALIENS

Low Med i um H igh

1. Effecti  ve tax rate s
( pe rcen t)

h r
o

output ef fects
a. %A,x ^
b .  %LxB

c. %AGDP

Real wage e f fect  s
a .  %Ar (w .  .  o  )'  1 . " '

b .  %Ar (w ,  . o )'  L -  '

c .  %Ar (w , ,  .  p  )'  n "  -

Effects on empl oyment of
i  1 l  ega l  a  l  i ens

i .  I ,  ^

b.  %aNIA
c. ANTzAN,o

d.  %ANI

2.

J .

4.

of,

n

- . 1

- . f ,

-10 .6

- 1  n

'7"1

^

- - 1 . 3

n

- .7

- I '  Z

+ . o

-1 .4

321

105

- J ,  t )

- .5

- 2 .  t

-50 .0

72.8
-4 .  1

.48
-44

. 5 U
- l l

.74
-39

.66
-19

.74
-68

.99
-50



Tab le  4

SENSITIVITY RESULTS FOR'tI4EDIUI,4N ENFORCEMENT REGII,IE

mmrgran t mmi  g ran ts
Ba se Supp ly  Le  ss
Case  E l  as t i  c

Low-S ki I  I  Workers
Less  Subst i  t  u tab  I  e

1 .

'  4 .

1 1

n

n

-19 .2

+ . o

0

-1.2

.1
- .6

-24 .4

3 .7
- J . .  t

69

0

-1 .1

1

- .5

-  1 t  - u

1.0
-1 .0

2.

Effective tax rate s
(per"cent)

tl

Output e f fect  s
a .  %AxA

b. %Lxg

c. %AGDP

Rea l  wage  e f fec ts
a.  %ar (w.  n  )
b .  %Ar(wL,  p )

c .  %ar (wg,n )

Effects on empl oyment of
i  11ega1  a l iens
o '  n I A

b.  %aNIA
c. AN I, /ANIA
d.  %aNI

- J v

.  o b

-19

.74
-35

.74
-30

1 1




