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Foreword 
7 

- .  
.c:s ;z;cr i s  cne of a  s e r i e s  o f  r e p o r t s  produced by Michigan 

. , 
S;iitz ;:., ive.rsi- i j 's Gff-i-arn; Employment P r o j e c t .  The p r o j e c t ,  which 

i s  funded by t h e  O f f i c e  o f  Mu l t i -Sec to ra l  Development, Bureau o f  

Science and Technolojy,  U.S. Agency f o r  I n t e r n a t i o n a l  Development, 

has t h e  bas ic  purpose o f  enhancing t h e  a b i l i t y  o f  A I D  miss ions 

and h o i t  ccun t r y  i n s t i t u t i o n s  t o  i d e n t i f y  and implement programs 

and p c ' f c i e s  t h a t  generate o f f - f a r m  employment and income o p p o r t u n i t i e s  

bene f i t i nc j  t n e  r u r a l  poor. One o f  t h e  major components o f t h e  p r o j e c t  

i s  t h e  genera t ion  o f  new knowledge r e l a t i n g  t o  o f f - f a r m  a c t i v i t i e s .  

I n  c o l l a b o r a t i o n  w i t h  hos t  coun t r y  i n s t i t u t i o n s  and AID miss ions,  

d e t a i l e d  f i e 1 6  surveys o f  smal l -sca le  e n t e r p r i s e s  have been conducted 

i n  such c o u n t r i e s  as Egypt, Jamaica, Honduras, and Thailand; t h e  

resu l cs  o f  t h a e  s rud fes  w i l l  be pub1 ished i n  t h i s  ser ies .  A  second 

component of  t h e  p r o j e c t  i nvo l ves  t h e  marsha l l i ng  and d isseminat ion  

o f  e x i s t i n g  know1 edge o f  o f f - f a r m  a c t i v i t i e s .  A  state-of-know1 edge 

paper has a l ready  been produced; i n  a d d i t i o n ,  spec ia l  s tud ies  

r e l a t i n g  t o  off- farm a c t i v i t i e s  w i l l  con t inue t o  appear i n  t h i s  

se r i es .  P r e v i c ~ s l y  completed s t u d i e s  i n  t h i s  area c u r r e n t l y  

a v a i l a ~ l e  t h r ~ u ~ h  t h e  Off-Farm Employment P r o j e c t  inc lude:  

1. Car l  Liedhclin, "Research on Employment i n  t h e  Rural Non-Farni 
Secror i n  A f r i ca , "  A f r i c a n  Rural Economy Paper No. 5. 1973. 

2 .  C a r l  Liedhoim and Enyinna Chuta, "The Economics o f  Rural and Urban 
Small-Scale I n d u s t r i e s  i n  S i e r r a  Leone," A f r i c a n  Rural Economy 
Paper No. 14, 1974. 
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3. Enyinna C h u t a ,  "'The Economics o f  t he  Gara (Tie-Dye) C lo th  I n d u s t r y  
i n  S i e r r a  iecfie," A f r i c a n  Rural Economy Work-ing Paper No. 25, 
1578. 

4. Adwal e :fx;;;oni~:, ".c,n Economic Eva lua t i on  o f  ~pprenticeship-B raining 
i n  !$;ester? X ige r ian  Small -Scale Indus t ry , "  A f r i c a n  Rural Economy 
?;?if . , 0 .  17, 1379. 

5. Steve Haggblao?, J. Gefay and Bob Pitman, "Small Manufactur ing and 
Repair En te rp r i ses  i n  H a i t i  : Survey Resul t s  ," Michigan S t a t e  
Un ivg rs i  t y  Rural Development Workinq Paper No. 4, 1979. 

6. Enyinna Chuza and Car l  Liedholm, "Rural Non-Farm Employment: A Review 
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I. INTRODUCTION 

Every economy needs t o  produce a wide v a r i e t y  of goods, and 

no economy i s  h e a l t h y  i f  many w i l l i n g  workers a r e  unemployed. Most 

s p e c i f i c  economic s e c t o r s  a r e  n o t ,  however, j u s t i f i e d  on t h e  grounds 

of c r e a t i n g  jobs b u t  on t h e i r  i n t r i n s i c  m e r i t s  and t h e i r  r e l a t i v e  

e f f i c i e n c y  compared w i t h  imports .  That obse rva t ion  a p p l i e s  t o  a g r i -  

c u l t u r e ,  mining, educa t ion ,  h e a l t h  s e r v i c e s ,  and numerous o t h e r s .  The 

b u i l d i n g  of dwel l ings  and r e l a t e d  i n f r a s t r u c t u r e ,  however, seems t o  

be an except ion .  For t h i s  s e c t o r  t h e  jobs t h a t  a r e  c r e a t e d  a r e  looked 

on a s  an e x t r a  b e n e f i t  t h a t  is  s t r e s s e d  a t  l e n g t h  e s p e c i a l l y  when a new 

housing program i s  launched. Perhaps t h a t  stress is due t o  t h e  f a c t  

t h a t  housing programs can s t a r t  up suddenly and mean conspicuous 

r e c r u i t i n g  of thousands of workers.  Then, when some phase of a home 

b u i l d i n g  program is  complete,  j u s t  as many workers can suddenly be  l a i d  

o f f .  The same a p p l i e s  t o  a l l  c o n s t r u c t i o n .  Other  s e c t o r s  a r e  more 

l i k e l y  t o  o p e r a t e  cont inuous ly  and wi thout  such l a r g e  employment changes. 

Whatever t h e  exp lana t ion ,  t h i s  r e p o r t  w i l l  exp lo re  t h e  connec t ions  

between housing and employment i n  t h e  Metropol i tan  Area of  Lima. 

The second chap te r  a f t e r  t h e  i n t r o d u c t i o n  w i l l  be  o r i e n t e d  toward 

c o n s t r u c t i o n  c o s t s  and supply. General t r e n d s  i n  c o n s t r u c t i o n  employment 

w i l l  be  r e l a t e d  t o  t h e  l e v e l  of  wages and t o  t h e  type  of dwel l ing  being 

b u i l t .  The chap te r  no te s  t h a t  a s u b s t a n t i a l  s h a r e  of employment i s  i n  

i n f r a s t r u c t u r e  and i n  improvements and a d d i t i o n s  c a r r i e d  o u t  by t h e  

occupants .  



Employment and product ion  can never  depend on supply a lone .  

They depend on t h e  i n t e r a c t i o n  of supply w i t h  demand, w i t h  t h e  s h a r e  

of income t h a t  a n a t i o n  o r  i t s  aggrega te  of households i s  w i l l i n g  t o  

devote t o  housing i n s t e a d  of t o  o t h e r  goods and s e r v i c e s .  The f i r s t  

p a r t  of Chapter I11 sugges t s  t h a t  from both t h e  n a t i o n a l  and t h e  

household p o i n t  of view, t h e  average new dwel l ing  should be a sma l l  

one. Most new households cannot a f f o r d  t o  pay f o r  more, and t h e  count ry  

cannot a f f o r d  t o  make l a r g e r  houses and apar tments  a p a r t i a l  g i f t .  

A survey  of 1,167 households was c a r r i e d  ou t  i n  Lima dur ing  

June 10  - J u l y  3 ,  1980, a s  a coope ra t ive  e f f o r t  between t h e  O f f i c e  of 

Technical  Manpower S tud ie s  (Now t h e  D i r e c t o r a t e  of  Employment and 

Migrat ion S t u d i e s ) ,  General  Employment Bureau, Min i s t ry  of Labor of 

Peru,  and Michigan S t a t e  Un ive r s i t y ,  Eas t  Lansing, Michigan, U.S.A. 

With d a t a  from t h i s  survey ,  demand e l a s t i c i t i e s  were es t imated  and a r e  

r epo r t ed  i n  Chapter 111. The chap te r  concludes wi th  a review of t h e  

way Peruvian  housing i n s t i t u t i o n s  have developed and wi th  a b r i e f  

account  of how they have a f f e c t e d  housing demand. 

A s p e c i a l  problem i n  ana lyz ing  t h e  p o s s i b i l i t i e s  f o r  job c r e a t i o n  

i n  b u i l d i n g  i s  t h a t  t h e  annual  volume of c o n s t r u c t i o n  i s  never  more than  

a smal l  a d d i t i o n  t o  t h e  e x i s t i n g  s t o c k  of dwell ings.  But t h i s  sma l l  

a d d i t i o n  w i l l  be  around f o r  decades. Chapter I V  shows t h e  way housing 

product ion  must be  r e l a t e d  no t  on ly  t o  t h e  e x i s t i n g  s t o c k  of dwel l ings ,  

bu t  a l s o  t o  t h e  changing set of  households according t o  income l e v e l .  

The 1980 d i s t r i b u t i o n  i s  compared w i t h  1970 and wi th  p r o j e c t i o n s  t o  t h e  

e a r l y  1990's.  The importance of l o c a t i o n  i s  desc r ibed  i n  terms of s i x  

d i f f e r e n t  types  of neighborhood. 



Improvements and a d d i t i o n s  t o  e x i s t i n g  housing a r e  t h e  s u b j e c t  

of t h e  f i f t h  chapter .  Such work i s  a l r e a d y  widespread b u t  must be  

encouraged even more i f  a  g r e a t  improvement i n  housing i s  t o  be  a t t a i n e d .  

With ou r  survey w e  can r e l a t e  types  of improvement t o  t h e  c h a r a c t e r i s t i c s  

of households t h a t  make them. We can  show w i t h  hedonic p r i c e  a n a l y s i s  

how much t h e s e  improvements have a l r e a d y  c o n t r i b u t e d  t o  t h e  va lue  of 

dwell ings.  Unfor tuna te ly ,  home improvement changed mainly t h e  owner- 

occupied housing s t o c k  s i n c e  a  v a r i e t y  of  laws a f f e c t i n g  r e n t a l  housing 

discouraged bo th  improvement and maintenance. 

According t o  t h e  s i x t h  c h a p t e r ,  i t  m a t t e r s  what t he  s p e c i f i c  

jobs of occupants  of dwel l ings  a r e  i f  one wants t o  e x p l a i n  t h e  e x t e n t  

of improvement and cho ice  of housing. E s p e c i a l l y  impor tan t  i s  whether 

o r  n o t  t h a t  occupat ion  i s  c a r r i e d  on i n  t h e  dwel l ing  i t s e l f .  The home 

bus ines s  may b e  a  workshop, a  s t o r e ,  a  s e r v i c e ,  o r  a n  o f f i c e .  It a l lows  

t h e  dwel l ing  t o  be  used as a p roduc t ive  a s s e t  and t h e r e f o r e  r a i s e s  incomes 

and encourages f u r t h e r  expansion of t h e  dwell ing.  P l ans  a r e  under way 

t o  s tudy  t h e s e  p o s s i b i l i t i e s  i n  g r e a t e r  d e t a i l .  

A f t e r  a  f i n a l  chap te r  w i t h  a  summary of conclus ions ,  comes 

Appendix A which shows how a p re l imina ry  e s t ima te  of employment i n  

proposed b u i l d i n g  p r o j e c t s  may b e  made quick ly .  



11. EMPLOYMENT AND WAGES I N  RESIDENTIAL CONSTRUCTION 

General Trends 

I n  t h e  Lima Metropol i tan  a r e a ,  c o n s t r u c t i o n  employment l i k e  o t h e r  

types has lagged behind popula t ion  growth. A t  a 4.3 percent  average 

annual growth r a t e ,  however, i t  d id  main ta in  i t s  7 pe rcen t  s h a r e  of t h e  

l abor  f o r c e  from 1961 u n t i l  1975. Afterwards wi th  d e t e r i o r a t i n g  economic 

cond i t ions ,  t h e  number of employed and underemployed c o n s t r u c t i o n  workers 

f e l l  from 65,000 t o  50,000 i n  mid-1978, and t h e i r  s h a r e  of t h e  l a b o r  

f o r c e  f e l l  t o  5 percent .  Af t e r  1978 c o n s t r u c t i o n  recovered f a s t e r  than 

o t h e r  s e c t o r s ,  a s  i t  always does, and employment quickly  r o s e  by 1 0  pe rcen t ,  

b r ing ing  t h e  s h a r e  t o  5.5 percent  of t h e  l a b o r  force .  The e x t e n t  of open 

unemployment among cons t ruc t ion  workers f e l l  from 11,000 i n  July-August 

of 1978 t o  6,000 i n  A p r i l  1980.' The amount of uncounted s e l f h e l p  

bu i ld ing  on improvements a lone  w a s  equ iva len t  t o  some 20,000 a d d i t i o n a l  

workyears. 

Like o t h e r  wages i n  L i m a ,  t hose  of cons t ruc t ion  workers f e l l  

s t e a d i l y  i n  r e a l  terms dur ing  1974-1979 u n t i l  purchasing power reached a 

low of 60 percent  of t h e  1973 l e v e l  i n  June 1979. S a l a r i e s  of o f f i c e  

workers and p r o f e s s i o n a l  f e l l  t o  51 percent .  By May 1980 wages had 

recovered t o  a 76 pe rcen t  l e v e l ,  and s a l a r i e s  t o  59 percent .  I n  gene ra l ,  

wages kept  up wi th  i n f l a t i o n  by r i s i n g  a t  an  annual  r a t e  of 66 pe rcen t  

dur ing  t h e  f i r s t  8 months of 1980, but  cons t ruc t ion  wages lagged by 

r i s i n g  only  40 pe rcen t  i n  nominal terms. 

A survey  of p a y r o l l s  of e n t e r p r i s e s  employing 10  o r  more workers 

showed t h a t  i n  May 1980 cons t ruc t ion  workers rece ived  1,414 s o l e s  d a i l y  

2 
(US $4.96). A s p e c i a l  survey posed t h e  ques t ion  d i r e c t l y  t o  workers 



and found t h a t  t h e  amount was only  S/1,173 (US $4.12). F r inge  b e n e f i t s  

and s o c i a l  c o s t s  must be added t o  t h e s e  amounts f o r  a l l  those  e n t e r p r i s e s  

t h a t  a c t u a l l y  paid them. Included a r e  payments f o r  s o c i a l  s e c u r i t y ,  a  

pension fund, acc iden t  insurance ,  a  p a y r o l l  t a x  f o r  FONAVI ( t h e  housing 

fund),  and o t h e r  t axes ,  hol iday  b e n e f i t s ,  and t h e  l i k e  t h a t  can amount 

t o  75 percent  of d a i l y  wage payments i n  t h e  c a s e  of ~ o n s t r u c t i o n . ~  I n  

e s t ima t ing  c o s t s  i n  May 1980, c o n s t r u c t i o n  f i rms  t h e r e f o r e  s t a t e d  t h a t  

t he  d a i l y  c o s t  of an u n s k i l l e d  worker was S/2,056 (US $7.21) and t h a t  of 

a  s k i l l e d  worker S/2,200 (US $7.72). The margin of s k i l l e d  over  u n s k i l l e d  

pay was thus  s a i d  t o  be only  7.0 percent .  Experts  i n  c o n s t r u c t i o n  p r a c t i c e  

be l ieved  t h a t  t h e  s k i l l  premium was c l o s e r  t o  t h e  36 pe rcen t  l e v e l  r epor t ed  

by workers themselves and t h a t  f i rms  might w e l l  o v e r s t a t e  t h e i r  c o s t s  pe r  

worker by 90 pe rcen t ,  o r  more i n  t h e  c a s e  of t h e  unsk i l l ed .  Where 

unemployment i s  i n t e n s e ,  workers may f i n d  i t  w i s e  t o  s a y  t h a t  they have 

worked only  t h r e e  hours  when i t  a c t u a l l y  took f i v e  t o  f i n i s h  t h e  job. 

Others  may remain unduly long i n  t h e  ca tegory  of "new and temporary." 

Census r e p o r t s  have i n v a r i a b l y  shown t h a t  c o n s t r u c t i o n  employment i s  

l a r g e r  than  t h e  amount shown on payro l l s .  Wages a r e  lower, bu t  employment 

i s  h ighe r .  

Employment i s  determined p a r t l y  by t h e  l e v e l  of wages because 

bu i ld ings  may be b u i l t  i n  more and l e s s  l a b o r  i n t e n s i v e  ways. For example, 

because wages had lagged behind c a p i t a l  c o s t s  s i n c e  t h e  1 9 6 0 f s ,  i t  was 

unusual i n  1983 t o  see tower c ranes  i n  Lima, even i n  t h e  c o n s t r u c t i o n  of 

h i g h r i s e  bui ld ings .  But c o n s t r u c t i o n  employment mainly v a r i e s  wi th  

economic cond i t ions  because t h e  p ropor t ion  of l a b o r  c o s t s  i n  t h e  t o t a l  

does n o t  respond t h a t  e l a s t i c a l l y  t o  sma l l  changes i n  r e l a t i v e  c o s t s  of 



l a b o r ,  machines, m a t e r i a l s ,  e t c .  So cons t ruc t ion  employment grows as 

n a t i o n a l  product  grows: Only i t  f l u c t u a t e s  around the  t r end  as much a s  

bu i ld ing  does. I n  good yea r s  the  volume of a l l  formal s e c t o r  c o n s t r u c t i o n  

valued added r o s e  t o  5  percent  of n a t i o n a l  product ,  and i n  poor y e a r s  i t  

f e l l  t o  3  percent .  B a s i c a l l y ,  however, i t  grew a t  t h e  same r a t e  a s  t h e  

n a t i o n a l  economy,so i ts  s h a r e  has  averaged around 4 percent  s i n c e  1950. 

Housing amounted t o  about  h a l f  t h e  t o t a l  -- o r  over  60 percent  i f  an  

e s t i m a t e  f o r  s e l f h e l p  bu i ld ing  is  added. Note t h a t  "value added" is  

only  about h a l f  t h e  va lue  of  what i s  b u i l t .  

During r e l a t i v e l y  prosperous yea r s  i n  Lima, about 33,000 workers 

have been formal ly  employed i n  r e s i d e n t i a l  bui ld ing .  I f  t h e  annual  volume 

of s e l f h e l p  improvement had a l s o  been formally b u i l t ,  an  a d d i t i o n a l  20,000 

workers would have been counted. Thus def ined ,  s e l f h e l p  bu i ld ing  has  

generated more than a t h i r d  of t h e  employment f o r  bu i ld ing  dwell ings.  I n  

t h i s  s ense  over  60 percent  of cons t ruc t ion  employment w a s  r e s i d e n t i a l .  

That comes t o  5.6 percent  of t h e  employed l a b o r  f o r c e .  Not included a r e  

t h e  workers making t h e  i n f r a s t r u c t u r e  f o r  r e s i d e n t i a l  areas, perhaps 

an  a d d i t i o n a l  s i x  o r  seven thousand work yea r s  annual ly .  

Employment Es t imates  by Housing Type 

How d i d  w e  make t h e s e  e s t ima tes ,  given t h a t  b u i l d e r s  mainly keep 

t r a c k  of l a b o r  c o s t s ,  o f t e n  through subcon t rac t s ,  and do no t  know t h e  

time a c t u a l l y  involved? I n  o rde r  t o  o b t a i n  a  base  f o r  such employment 

f i g u r e s ,  we asked experienced e s t ima to r s  i n  t h r e e  d i f f e r e n t  Peruvian 

o rgan iza t ions  t o  g i v e  us  c o s t s  p e r  component f o r  a s t anda rd  Tunis ian  c o r e  

housing p l an  which we had s tud ied  i n  o t h e r  c o u n t r i e s .  I t  has f l o o r  

2 
space of 24.9 m and a  f l a t  roof supported by r e in fo rced  conc re t e  p o s t s  

and a  c o l l a r  beam. There i s  a  small k i t chen  wi th  a  s ink ,  and i n  t h e  



bathroom a t o i l e t  i s  connected t o  a s e p t i c  tank. Another es imate  was 

2 
f o r  34.4 m Peruvian c o r e  house t h a t  added a shower and a n  e x t r a  wash- 

bas in .  

Noteworthy is  t h a t  t h e  Tunis ian  c o r e  house could be b u i l t  a t  a 

lower c o s t  i n  Peru than i n  any of t h e  o t h e r  f i v e  c o u n t r i e s .  According 

t o  Peruvian b u i l d e r s ,  it could a l s o  be b u i l t  w i th  fewer o n s i t e  workers 

(101 workdays); bu t  informat ion  from workers sugges t s  t h a t  154 would be 

needed, 17  more than  i n  Medell in ,  Colombia. This  d iscrepancy i s  due t o  

t h e  tendency of Peruvian b u i l d e r s  t o  c la im t h a t  they a r e  paying t h e  high 

l e g a l  wages and f r i n g e  b e n e f i t s ,  which t h e  workers d i s p u t e ,  a s  mentioned 

before .  Workers say  t h a t  t h e  d i f f e r e n t i a l  pa id  t o  s k i l l e d  workers is  

h ighe r  and t h a t  a l a r g e r  p o r t i o n  of u n s k i l l e d  workers i s  used i n  con- 

s t r u c t i o n .  The d i f f e r e n c e s  between t h e  two types  of sou rces  can b e  

seen i n  column 6 of Table  1. 

I n  g e n e r a l  t h e  informat ion  from workers on pay and pay 

d i f f e r e n t i a l s  i s  probably more r e l i a b l e ,  bu t  i n  t h i s  r e p o r t  we s h a l l  use  

t h e  lower e s t i m a t e s  of employment gene ra t ion  given by t h e  b u i l d e r s .  A s  

a r e s u l t ,  a l l  e s t i m a t e s  i n  t h e  remainder of t h i s  r e p o r t  should be 

2 
regarded a s  conserva t ive .  For example, f o r  t h e  34.4 m Peruvian c o r e  

house, d a t a  from workers would sugges t  t h a t  t h e  l a b o r  con ten t  i s  234 

workdays, b u t  w e  s h a l l  use  t h e  132 workdays r epor t ed  by b u i l d e r s .  

Table  2 shows how o n s i t e  workdays p e r  dwell ing rise from 101 f o r  

2 
t h e  smallest c o r e  u n i t  t o  1,105 f o r  a 200 m luxury  res idence .  I f  t h e  

i n d i r e c t  l a b o r  con ten t  of m a t e r i a l s  i s  added, according t o  t h e  f i n d i n g s  

of Rufino Cebrecos R e v i l l a ,  employment goes from 142 t o  1,602 workdays. 

On a p e r  squa re  meter b a s i s ,  o n s i t e  employment f a l l s  from 4.0 workdays 

t o  3.6 and then rises back t o  5.5. It r i s e s  t h e  most a t  t h e  in t e rmed ia t e  



Table 1 -- Cost of Cons t ruc t ion  and C h a r a c t e r i s t i c s  Rela ted  t o  Employment Genera t ion  
f o r  a Standard 24.9m2 Dwelling, August 1979; Lima, June  1980. 

I Colombo Rawalpindi Lusaka Tunis  Medellfn Mean, 
S r i  Lanka Pak i s t an  Zambia T u n i s i a  Colombia Peru Lima I s i x  c o u n t r i e s  

1. Cost  of Cons t ruc t ion ,  C ,  US$ 

2. Dai ly  pay, wu, of u n s k i l l e d  
workers ,  according  to :  

a .  t lorkers  
b. Bu i lde r s  

3. R a t i o  of s k i l l e d  t o  
u n s k i l l e d  wages, p,  
according  to :  

a. Workers 
b. B u i l d e r s  

4. Unski l led  workers 
employed p e r  s k i l l e d  
worker, q ,  according  to :  

a .  Workers 
b. B u i l d e r s  

5. R a t i o  l a b o r  c o s t s  t o  t o t a l  
c o s t ,  r ,  

6. Employment gene ra to r ,  

7. Workdays f o r  t h e  dwel l ing ,  
according  to :  

a .  Workers 
b. B u i l d e r s  



l e v e l  where q u a l i t y  r i s e s  f a s t e r  t han  space.  This  p a t t e r n  i s  b e s t  

observed by looking a t  incrementa l  employment gene ra t ion ,  a s  fo l lows.  

The change from t h e  s m a l l e s t  c o r e  t o  t h a t  of 3 4 . 4  m2 and t o  t h e  

2 
minimal 4 5  m u n i t  i s  mainly one of a d d i t i o n a l  space. S ince  t h e  c o s t  

of plumbing can be d i s t r i b u t e d  over  more squa re  meters ,  t h e  c o s t  per  

square  meter a c t u a l l y  f a l l s .  The i n i t i a l  u n i t  r e q u i r e s  4 . 0  workdays 

p e r  square  meter ,  bu t  t h e  marginal  increments  only  t a k e  3  workdays per  

square  meter. A f t e r  t h a t  t h e  margina l  changes c o s t  5 . 0  and 5.7 workdays 

pe r  extra squa re  meter, followed by a l e v e l i n g  o f f .  

Employment i n  Expansion o r  Upgrading 

Even harder  t o  observe than  formal c o n s t r u c t i o n  employment on new 

dwel l ings  i s  t h a t  i n  expansion o r  upgrading. Such employment may proceed 

piecemeal over  a long  per iod  of t i m e  and be  p a r t l y  c a r r i e d  ou t  by t h e  

household. More days that1 permanent b u i l d i n g  workers would need may have 

been worked by t h e  household, but  t h e  d i f f e r e n c e  should n o t  be  counted a s  

t h e  equ iva len t  of r e a l  employment. I t  i s  t i m e  spent  on l e a r n i n g  o r  l e i s u r e .  

I f  t h e  v a l u e  of an  improvement o r  expansion i s  n o t  known, one can 

a s s e s s  employment generated by us ing  t h e  a d d i t i o n a l  f l o o r  space  t h a t  has  

been produced. I f  t h e  house i s  a t  t h e  minimal l e v e l ,  e x t r a  f loo r space  

gene ra t e s  3  o n s i t e  workdays pe r  e x t r a  square  meter. I f  i t  is  a t  t h e  

"good" l e v e l ,  i t  gene ra t e s  5-6 workdays p e r  e x t r a  squa re  meter. I f  one 

only  knows t h e  number of rooms t h a t  have been added, one has  t o  assume 

t h a t  they a r e  of average  s i z e  f o r  t h a t  q u a l i t y  range un le s s  t h e r e  is  

informat ion  t o  t h e  con t ra ry .  Note t h a t  a t  t h e  "good" and "excel len t"  

l e v e 1 , m a t e r i a l s  a r e  somewhat more l abor - in t ens ive  than  a t  lower l e v e l s .  

(Table 2, l i n e  6 ) .  5  



Tab le  2 

Employment Genera t ion  i n  D i f f e r e n t  
Housing Types, Lima, Peru,  1980 

24.9m2 34.4m 45m 2 75m 120m2 200m 2 
Core Core Minimal Bas ic  Good E x c e l l e n t  

1. Di f fe rence  i n  f l o o r s p a c e  
compared wi th  t h e  nex t  
s m a l l e r  type,  m2. 

2 .  O n s i t e  workdays p e r  m2 of 
f loo r space .  

3. Rat io :  Change i n  o n s i t e  
workdays t o  change i n  m2 of 
f loo r space .  ( I iarginal  workdays) 

4. O n s i t e  workdays p e r  dwel l ing .  

5; R a t i o ,  i n d i r e c t  m a t e r i a l s  
employment t o  o n s i t e  employment. .40 .40 .40 .40 .45 .45 

6 .  R a t i o  change i n  m a t e r i a l s  
employment t o  change i n  m 2 
of f loo r space .  

7. I n d i r e c t  employment, i n  
m a t e r i a l s ,  workdays. 

8. Sum, o n s i t e  and i n d i r e c t  
m a t e r i a l s  employment, workdays. 142 

Note: Workdays pe r  square meter were analyzed i n  d e t a i l  f o r  t h e  two c o r e  housing 
types. It i s  assumed t h a t  t he  e x t r a  workdays f o r  a d d i t i o n a l  squa re  meters  
r i s e  i n  propor t ion  t o  t h e  marginal  square  meter cos t .  The r a t i o s  of 
m a t e r i a l s  t o  o n s i t e  l a b o r  come from Rufino Cebrecos R e y i l l a ,  Construccidn 
de Vivienda y Empleo (Lima: Publ icac iones  CISEPA, P o n t i f i c a  Universidad 
Ca t6 l i ca ,  Documento d e  Trabajo 35, A p r i l  1978),  p. 39. These e s t ima tes  
can vary by p lus  o r  minus 25 percent  i n  accordance with t h e  volume and 
techniques by p a r t i c u l a r  e n t e r p r i s e s .  



With t h i s  approach, we found t h a t  t h e  average  poor household, 

ea rn ing  l e s s  than 15,000 s o l e s  monthly (US $53),  genera ted  54.6 workdays 

of upgrading (See Table 3) .  The average  r i c h  household, r e c e i v i n g  more 

than  S/162,000 (US $568) monthly, genera ted  292.2 days of upgrading 

l abo r .  The weighted average  f o r  s i x  income and s i x  housing l e v e l s  was 

152 workdays. S ince  t h a t  i s  t h e  average ,  one can m u l t i p l y  i t  by t h e  number 

of households,  d i v i d e  i t  by t h e  number of y e a r s ,  and make a n  e s t i m a t e  

of  t h e  s h a r e  of t h e  l a b o r  f o r c e  a c t i v e  i n  upgrading. I t  is a smal l  

s h a r e  of t o t a l  employment, bu t  a l a r g e  -- p o s s i b l e  one- th i rd  -- s h a r e  

of c o n s t r u c t i o n  l abo r .  

I n  1980 some 556,500 households o u t  of 897,000 assumed t o  be  i n  

Lima were owner-occupants, and i f  each had genera ted  152 e q u i v a l e n t  

workdays i n  improvements, t h a t  makes a t o t a l  of 84.6 m i l l i o n  workdays 

o r  338,000 workyears.  Spread over  11 y e a r s ,  t h e  improvements t h e r e f o r e  

c r e a t e d  about  31,000 jobs  p e r  y e a r ,  an amount equ iva l en t  t o  2.2 pe rcen t  

of  t h e  l a b o r  fo rce .  Note t h a t  only .7 pe rcen t  w a s  formal  c o n s t r u c t i o n  

l abo r .  I n  normal times, t h e  Lima a r e a  had 70,000 c o n s t r u c t i o n  workers ,  

7.2 pe rcen t  of t h e  l a b o r  f o r c e .  Uncounted s e l f h e l p  l a b o r  b r i n g s  t h e  

t o t a l  t o  90,000 workers.  Thus t h e  formal  and informal  upgrading work 

on owner-occupied dwel l ings  e a s i l y  came t o  33 pe rcen t  of  c o n s t r u c t i o n  

l abo r .  An a d d i t i o n a l  13,000 jobs  were c r e a t e d  i n  b u i l d i n g  m a t e r i a l s  

product ion  f o r  upgrading and i n  t h e  i n p u t s  i n t o  b u i l d i n g  materials, e t c .  



TABLE 3, Number o f  Rooms, Rooms Added, F loo r space ,  F loo r space  Added, and Workdays on t h e  
Add i t i ons .  Owner-occupants by Income Range, Lima, 1980. 

Households Average No. Cur ren t  F loo r space  Cur ren t  Workdays Workdays 
monthly income of  Rooms No. of  Rooms Added, m2 F loo r space ,  p e r  added Pe r  
(Thousands of  Added m2 m2 a d d i t  i o n  

1980 s o l e s )  
- - - - - - 

FO 1 5  o r  less .56 2.56 18.2 83.0 3.0 54.6 

F5 Over 162 1.00 

Weighted Mean 1.12 

Source: Survey o f  724 owner-occupants i n  Lima, Peru ,  June  10-July 3,  and a c o s t  a n a l y s i s  
o f  f l o o r  p l a n s  by t h r e e  c o n t r a c t i n g  o r g a n i z a t i o n s .  

Note: The pe rcen tage  change i n  f l o o r s p a c e  is  assumed t o  e q u a l  t h e  pe rcen tage  change i n  
number of rooms. The workdays/m2 r e f l e c t  t h e  mix of  hous ing  t y p e s  (110, H l . .  .115) 
t h a t  households  were a c t u a l l y  occupying. 



I n f r a s t r u c t u r e  Employment 

To t h e  employment generated by dwell ing c o n s t r u c t i o n  and improve- 

must be added t h a t  needed t o  b u i l d  t h e  i n f r a s t r u c t u r e .  I n f r a s t r u c t u r e  

c o s t  and employment can vary  g r e a t l y  wi th  t h e  n a t u r e  of  t h e  t e r r a i n ,  

c l ima te ,  d e n s i t y  of s e t t l e m e n t ,  a s  w e l l  a s  t h e  type  and q u a l i t y  l e v e l  of 

t h e  s p e c i f i c a t i o n s .  I n  t h e  Lima Metropol i tan  Area i n  1980 s p e c i f i c a t i o n s  

tended t o  be  r a t h e r  l a v i s h  even f o r  s imple s e r v i c e d  s i t e s  intended f o r  

core  housing. S t r e e t s  were broad and equipped wi th  s idewalks and curbs ;  

e l e c t r i c  l i n e s  had t o  b e  underground. A s  a  r e s u l t ,  c o s t s  were high: 

S/637,000 (US $2,284) p e r  l o t  i n  June 1980. Trunk l i n e s  t o  d i s t a n t  

r e s e r v o i r s  o r  gene ra t ing  s t a t i o n s  a r e  n o t  included i n  t h e s e  e s t ima tes .  

With a e r i a l  e l e c t r i c a l  l i n e s ,  s impler  s t r e e t s  and walks, l e s s  gardening, 

and b e t t e r  l a y o u t s ,  i n f r a s t r u c t u r e  c o s t  pe r  l o t  could f a l l  by h a l f  and 

approach t h e  1980 equ iva len t  of  US S1,000. 

Employment p e r  l o t  would a l s o  f a l l  w i th  lower c o s t s ,  b u t  an 

inc reased  number of  l o t s  would gene ra t e  more b u i l d i n g  and improvement 

employment. I n  gene ra l ,  t h e  amount of employment i n  i n f r a s t r u c t u r e  

tended t o  be  roughly p r o p o r t i o n a l  t o  t h e  expend i tu re  r e g a r d l e s s  of t h e  

s p e c i f i c a t i o n s .  I f  t h e  equ iva len t  of US $1 m i l l i o n  were s p e n t ,  employment 

genera t ion  would be 39,000 workdays according t o  workers;  and according  

t o  c o n t r a c t o r s  24,000 workdays. The d i f f e r e n c e  aga in  depends on whether 

a  d a i l y  wage inc lud ing  f r i n g e  b e n e f i t s  of S/2,055 o r  US $7.21 f o r  u n s k i l l e d  

l a b o r  i s  a c t u a l l y  pa id ;  o r  whether d a i l y  l a b o r  c o s t s  a r e  only  S/1,240 o r  

US $4.35. The p o s s i b i l i t i e s  f o r  mechanization a r e  s u f f i c i e n t l y  g r e a t  and 

y e t  c o s t l y  t h a t  i t s  use  w i l l  vary  d i r e c t l y  wi th  wage l e v e l s .  Of course ,  

t h e  d i f f e r e n t i a l  f o r  s k i l l e d  workers a l s o  p l ays  a  p a r t  i n  f a c t o r  s u b s t i t u t i o n .  



A quick way t o  e s t ima te  employment i n  i n f r a s t r u c t u r e  is  t o  

mul t ip ly  t h e  amount t o  be spent  by 0.17, an  "employment genera tor , "@,  

and t o  d i v i d e  t h a t  by t h e  unsk i l l ed  wage r a t e  inc lud ing  f r i n g e  b e n e f i t s .  

Employment i n  b u i l d i n g  c o r e  housing can b e  found by mul t ip ly ing  the  

expendi ture  by 0.23 and d i v i d i n g  t h a t  by d a i l y  l a b o r  c o s t s .  A given 

volume of spending w i l l  c r e a t e  35 pe rcen t  more jobs i f  devoted t o  b u i l d i n g  

i n s t e a d  of i n f r a s t r u c t u r e .  Whether workers '  o r  employers' f i g u r e s  a r e  

used does n o t  a f f e c t  t h i s  propor t ion;  bu t  t h e  r e l a t i v e  amount of employment 

genera t ion  can be q u i t e  d i f f e r e n t  from t h a t  i n  o t h e r  c o u n t r i e s  wi th  

d i f f e r e n t  wage l e v e l s .  
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A 34.4 m co re  house i n  June 1980 would have c o s t  Sl1.24 m i l l i o n  

(US $4,360) and taken 132 workdays according t o  b u i l d e r s .  I n f r a s t r u c t u r e  

c o s t  f o r  such a  u n i t  should have been much l e s s  than t h e  amount g ive  above, 

S/637,000 (US $2,234), which was 52 percent  a s  much a s  t h e  house and would 

have requi red  54 workdays. 

I n  bu i ld ing ,  u s ing  workers' f i g u r e s ,  an investment of about S11.7 

m i l l i o n  (US $6,000) was needed t o  gene ra t e  a  workyear (275 days) of 

o n s i t e  housing cons t ruc t ion  employment. For i n f r a s t r u c t u r e ,  i n  1980 

Sl2.0 m i l l i o n  (US $7,000) had t o  be  spen t  f o r  an o n s i t e  workyear. I n  

e i t h e r  case  i f  l a b o r  c o s t s  i nc lud ing  f r i n g e  b e n e f i t s  approached t h e  l e g a l  

amount, one-third of t h e  employment would b e  l o s t  f o r  any given expendi ture .  



111. DEMAND, FEASIBLE HOUSING PROGUYS, AND EWLOYMENT 

Employment i n  housing c o n s t r u c t i o n  cannot  b e  p r e d i c t e d  on ly  on  

t h e  b a s i s  o f  t h e  supp ly  f a c t o r s  d i s c u s s e d  i n  Chapter  11. Something 

has  t o  b e  known about  demand. But i n  hous ing ,  demand a n a l y s i s  i s  ve ry  

compl ica ted ,  p r i m a r i l y  because  t h e  expense and d u r a b i l i t y  of t h e  p roduc t  

b r i n g s  i n  long-term f i n a n c e ,  t h e  a l t e r n a t i v e  of  r e n t i n g ,  and t h e  r o l e  of 

t h e  o l d  hous ing  s t o c k .  By c o n t r a s t ,  h a t s  are a l s o  a form of  s h e l t e r ,  

b u t  one does  n o t  normal ly  r e n t  them, buy them wi th  a mortgage,  o r  choose 

one t h a t  i s  second-hand. Be fo re  going i n t o  t h e s e  compl i ca t i ons ,  one does  

w e l l  t o  remember a s imp le  p r i n c i p l e :  Annual hous ing  p roduc t ion  and 

employment w i l l  n o t  l ong  s t a y  a t  l e v e l s  h i g h e r  t han  a coun t ry  can a f f o r d ,  

meaning h i g h e r  t han  l e v e l s  t h a t  i t s  households  can  a f f o r d .  

Investment ,  Savings,  and P o t e n t i a l  Housing Demand 

How much of a c o u n t r y ' s  l a b o r  f o r c e  and o t h e r  r e s o u r c e s  can be  

a s s i g n e d  t o  b u i l d i n g  hous ing  and r e l a t e d  i n f r a s t r u c t u r e  can  b e  approached 

a t  two l e v e l s  -- t h a t  o f  t h e  n a t i o n  and t h a t  of t h e  households .  

A t  t h e  n a t i o n a l  l e v e l ,  economic p l a n n e r s  can  d e c i d e  what p o r t i o n  

of g ros s  n a t i o n a l  p roduc t  can go i n t o  new hous ing  and t hen  channe l  s u f f i -  

c i e n t  f i n a n c e  i n t o  housing banks. Th i s  d e c i s i o n  i s  made on t h e  b a s i s  of  

what p o r t i o n  of inves tment  r e s o u r c e s  should  go i n t o  new hous ing  i n s t e a d  of  

a g r i c u l t u r e ,  mining, t r a n s p o r t a t i o n ,  and i n d u s t r y .  A t y p i c a l  l e v e l  i s  

one - f i f t h  of inves tment  r e s o u r c e s  o r  4 p e r c e n t  of g r o s s  n a t i o n a l  p roduc t .  

For  Peru  i n  1980, 4 p e r c e n t  of US $16.182 b i l l i o n  would have been US $647 

m i l l i o n  f o r  new housing.  



The pre l iminary  e s t i m a t e  of  t h e  Peruvian popula t ion  i n  1980 was 

17.4 mi l l ion .  During 1972-1981 t h e  popula t ion  grew a t  an annual  2.6 

percent .  For Lima-Callao t h e  growth r a t e  was h ighe r  due t o  migra t ion ,  

3.8 percent ,  and f o r  o t h e r  urban c e n t e r s  i t  was h ighe r  s t i l l ,  4.5 percent .  

Let us assume t h a t  only  125,000 households needed new dwell ings because 

they had migrated o r  were newly formed. I n  t h a t  ca se  they could on t h e  

average r ece ive  no more than a dwell ing worth US S5,176 (o r  S11.5 m i l l i o n  

of 1980). 

Gross Nat ional  Pro~duct x 4% - Average Value of a - 
Number of  homeless households New Affordable Dwelling 

US $16.182 b i l l i o n  X 4% = US $5,176 
125,000 

I f  t h i s  US $5,176 dwell ing were put  on a s i t e  wi th  i n f r a s t r u c t u r e  

c o s t i n g  US $1,400, then  only  US $3,776 would b e  l e f t  over f o r  t h e  

dwell ing s t r u c t u r e .  That means t h e  average new dwell ing would have been 
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much l i k e  t h e  34.4 m core  descr ibed  i n  the  second column of Table 2. 

There would l a t e r  have been much informal  adding on, which would no t  have 

been counted o f f i c i a l l y  a s  p a r t  of n a t i o n a l  product.  The formal employ- 

ment would have been 132 workdays on t h e  s i t e ,  52 i n d i r e c t  workdays i n  

t h e  m a t e r i a l s ,  and 33 workdays on t h e  i n f r a s t r u c t u r e .  To ta l  employment: 

217 workdays pe r  dwel l ing  o r  27.125 m i l l i o n  workdays a l t o g e t h e r ,  o r  

98,600 fu l l - t ime workyears. 

The a c t u a l  a l l o c a t i o n  of formal b u i l d i n g  resources  w a s ,  of course ,  

q u i t e  d i f f e r e n t .  Fewer b u t  much more expensive u n i t s  were b u i l t ,  and s o  

o t h e r  households had t o  double up o r  informal ly  b u i l d  sma l l e r  u n i t s  

wi thout  adequate i n f r a s t r u c t u r e .  



Affordable Housing From the  Household Pe r spec t ive  

From t h e  p e r s p e c t i v e  of households, an  a f f o r d a b l e  house depends 

on monthly income and t h e  a v a i l a b i l i t y  of f inance .  Let us assume t h a t  

t h e r e  a r e  no g i f t s  o r  s u b s i d i e s .  A f t e r  a l l ,  t h e  a f f o r d a b i l i t y  of g i f t s  

is a  problem f o r  t h e  g i v e r ,  no t  t h e  r e c i p i e n t ,  and t h e  flow of most 

s u b s i d i e s  qu ick ly  slows down t o  a  t r i c k l e .  Finance must t h e r e f o r e  be 

obta ined  a t  i t s  unsubsidized p r i c e ,  t h e  market r a t e  of i n t e r e s t .  The 

i n t e r e s t  r a t e  is  b a s i c a l l y  t h e  y i e l d  t h a t  investment  could have i n  

manufacturing, commerce, o r  o t h e r  uses  and t h e r e f o r e  prevents  t h e  was te  

o f  funds. During i n f l a t i o n a r y  t i m e s ,  l oans  w i l l  no t  be  v o l u n t a r i l y  

granted  un le s s  repayments cover  p r i c e  i n c r e a s e s  i n  a d d i t i o n  t o  market 

i n t e r e s t  . 
There i s  noth ing  novel  about  t h e  equat ions  of housing f inance .  

The loan  t h a t  a  household i s  w i l l i n g  t o  accep t ,  - V, depends on t h e  annual  

sum of monthly payments, 2, t h e  number of yea r s  t o  repay,  - n,  and t h e  

r e a l  r a t e  of  i n t e r e s t ,  - r. 

I n  Lima t h e  average monthly income according t o  t h e  survey  made 

f o r  t h i s  r e p o r t  was US $235 pe r  household. I f  one f i f t h  of t h a t  was 

a v a i l a b l e  f o r  housing (US $47), then  US $564 w a s  a v a i l a b l e  annual ly .  

With an i n t e r e s t  r a t e  of 12 percent  and a  mortgage ma tu r i ty  of 1 5  y e a r s ,  

a  l oan  of $3,841 could have been granted .  



Refe r r ing  back t o  Table 2 ,  we can s e e  t h a t  t h i s  amount could pay 

2 
f o r  no more than  a 24.9 m co re  house, assuming about  US $1,000 f o r  

i n f r a s t r u c t u r e .  Employment p e r  dwell ing and i n f r a s t r u c t u r e  would have 

been 176 workdays. With some downpayment, t h e  dwel l ing  would have been 

l a r g e r  and employment g r e a t e r .  

I n  r e c e n t  y e a r s  many f i n a n c i a l  innovat ions  have been developed 

bes ides  al lowing f o r  i n f l a t i o n  and changing i n t e r e s t  r a t e s .  These have 

t h e  purpose of making f inance  a v a i l a b l e  wi thout  subs idy  t o  households 

wi th  l e s s  means s o  t h a t  they can a f f o r d  t o  buy a l a r g e r  dwell ing.  One 

of t h e s e  i s  t h e  r i s i n g  payment mortgage, cuotas  c r e c i e n t e s .  Each y e a r  

payments r i s e  by some percentage ,  - b y  and t h i s  a l lows  t h e  households t o  

keep devot ing  t h e  same p ropor t ion  of monthly income t o  housing a s  r e a l  

income r i s e s  due t o  exper ience ,  promotions, e t c .  Le t  us  assume t h a t  

payments r i s e  by 5 percent  each y e a r ,  - b=.05. Let u s  a l s o  assume t h a t  

t he  mortgage m a t u r i t g  can be  extended t o  20 y e a r s  and t h a t  t h e  r e a l  

r a t e  of i n t e r e s t  i s  only  1q percent .  How much more housing can b e  

a f forded?  The equat ion  of housing f inance  becomes: 

(2 )  v = a  [ ( l+r )n- ( l+b)n  I 
(r-b ) ( l+r > 

I f  b = 0 ,  t h i s  equat ion  is  t h e  same a s  equat ion  (1 ) .  



Under t h e s e  f avo rab le  f i n a n c i a l  terms,  t h a t  s t i l l  invo lve  no 

subs idy  t h a t  would d e c a p i t a l i z e  t h e  g i v e r ,  t h e  average  household could 

a f f o r d  a US $6,831 dwell ing.  I f  i n f r a s t r u c t u r e  i s  somewhat more 

e l a b o r a t e  and t h e  s i t e  t h e r e f o r e  c o s t s  around $1,800, t h e  household 

2 
could now a f f o r d  a US $5,000 minimal dwel l ing  of 45 m . Employment 

p e r  u n i t  would be  227 workdays p l u s  42 i n  i n f r a s t r u c t u r e  f o r  a t o t a l  

of 269 workdays. (See Table 2) 

Households t h a t  do n o t  expec t  t h e i r  r e a l  incomes t o  grow could ,  

o f  course ,  n o t  a f f o r d  t o  under take  t h a t  k ind  of mortgage. The average  

of t h e  two e s t i m a t e s ,  US $3,841 and US $6,831, i s  US $5,336. This  

amount i s  n o t  f a r  from t h e  US $5,176 de r ived  from housing a s  an a f f o r d a b l e  

s h a r e  o f  g ros s  n a t i o n a l  product .  The two e s t i m a t e s  a r e  c o n s i s t e n t .  

An a p p r o p r i a t e  housing p o l i c y  does n o t  promote t h e  b u i l d i n g  

of on ly  one o r  two types  of smal l  dwel l ing  and f o r b i d  a l l  o t h e r s .  High 

income households should b e  allowed t o  spend what they  want on a labor-  

i n t e n s i v e  commodity w i t h  a low import  conten t .  A t  t h e  same t i m e  a 

housing-employment p o l i c y  should recognize  t h a t  most households have l e s s  

than  t h e  average  income ( s i n c e  t h e  median l e v e l  i s  below t h e  ave rage ) .  

Consequently t h e  g r e a t e s t  need f o r  new housing i s  a t  t h e  c o r e  and minimal 

l e v e l s .  Viable  f i n a n c i a l  i n s t i t u t i o n s  must b e  evolved t o  meet t h i s  need, 

o r  subs tandard  s e t t l e m e n t s  w i l l  p r o l i f e r a t e .  Peru has  a good record  of 

developing such i n s t i t u t i o n s ,  b u t  t h i s  was i n t e r r u p t e d  dur ing  t h e  1 9 7 0 ' ~ ~  

p a r t l y  through d i f f i c u l t  economic c o n d i t i o n s  and t h e  a c c e l e r a t i o n  of  

i n f l a t i o n .  A f t e r  a s e c t i o n  on demand e l a s t i c i t i e s ,  w e  s h a l l  review t h e  

development o f  housing i n s t i t u t i o n s  i n s o f a r  as they  are r e l a t e d  t o  

employment. 



Demand E l a s t i c i t i e s  

The preceding  s e c t i o n  had e s t i m a t e s  based on t h e  assumption t h a t  

households would spend twenty pe rcen t  of t h e i r  income on payments f o r  

housing. I f  t h a t  is t r u e  f o r  households a t  a l l  income l e v e l s ,  percentage  

changes i n  spending on housing must equa l  percentage  changes i n  income. 

The r a t i o  of t hese  two percentages  i s  c a l l e d  t h e  "income e l a s t i c i t y  of 

demand f o r  housing." I f  t h e  two percentages  a r e  t h e  same, t h e  e l a s t i c i t y  

i s  1.0. A necessary  assumption i s  t h a t  t h e  households and t h e  p r i c e  

p e r  un i t  of housing q u a l i t y  a r e  o therwise  a l i k e .  An a t t empt  t o  measure 

income e l a s t i c i t i e s  must, t h e r e f o r e ,  fo l low a procedure t h a t  compensates 

f o r  t h e  l a c k  of  un i formi ty  i n  households and dwel l ing  p r i c e s .  

Most occupants  of housing a r e  owners who, i f  e f f e c t ,  r e n t  t o  

themselves.  They can answer ques t ions  about  va lue  b e t t e r  than  they can 

about  merely i m p l i c i t  monthly payments. I n  o u r  survey  of  724 owner- 

occupants  i n  June and J u l y  of 1980 ( d e s c r i t e d  i n  t h e  appendix) we asked,  

"Si fue ra  a vender e s t a  v iv i enda  hoy: i A qu6 p r e c i o  Cree que l a  podr i a  

vender?" Everywhere households have been found very  a c c u r a t e  about  t h a t .  

The reasonable  assumption i s  t h a t  v a r i a t i o n s  i n  es t imated  va lue  match 

v a r i a t i o n s  i n  i m p l i c i t  monthly payments. For 341 t e n a n t s  t h i s  problem 

d id  n o t  a r i s e .  

The o v e r a l l  r e s u l t  i s  t h a t  t h e  income e l a s t i c i t y  f o r  owners w a s  

about  1.25. This  means t h a t  spending on housing doubles  whenever incomes 

r i s e  by 80 percent .  I f  twenty pe rcen t  i s  s p e n t  on housing a t  t h e  median 

l e v e l ,  then only 17.8 pe rcen t  o f  income is spen t  a t  h a l f  t h a t  l e v e l  and 

22.2 pe rcen t  on twice  t h a t  l e v e l .  With f u r t h e r  doubling,  t h e  housing 

sha re  r i s e s  t o  24.7 and 27.4 pe rcen t .  For t e n a n t s ,  r e n t  c o n t r o l  probably 

kept  t h e  e l a s t i c i t y  t o  a low .86 below t h e  median income l e v e l .  Above, 

i t  was 1.2 i f  household c h a r a c t e r i s t i c s  a r e  taken i n t o  account .  



S t a t i s t i c a l l y  t h e  income e l a s t i c i t y  of demand i s  determined by 

loga r i thmic  r e g r e s s i o n s ,  as shown i n  Table 4. For a l l  owners ( i nc lud ing  

hire-purchase o r  a l q u i l a r - v e n t a )  i t  w a s  1.24 ( l i n e  3 ) .  Below t h e  median 

income l e v e l ,  i t  w a s  .80 and above, 1 .31  ( l i n e s  8 and 13 ) .  For t e n a n t s  

t h e  comparable e l a s t i c i t i e s  a r e  .90, .86, and 1.07.  S i z e  of t h e  household 

d i d  no t  r a i s e  spending on housing b u t ,  on t h e  c o n t r a r y ,  had a nega t ive  

e f f e c t ,  e s p e c i a l l y  above t h e  median income l e v e l .  Not important  w a s  t h e  

p ropor t ion  of  a d u l t s  i n  t h e  household. For owner occupants ,  t h i s  p ropor t ion  

had a mean of .66 and median of .63. The average  household had 5.4 

members: 3.6 a d u l t s  and 1.8 c h i l d r e n  below t h e  age  of  18. I n  o t h e r  

r e g r e s s i o n s ,  age  of  t h e  head of t h e  household w a s  inc luded  as ano the r  

independent  v a r i a b l e  t h a t  might r e f l e c t  t h e  s t a g e  i n  t h e  l i f e  c y c l e  of 

t h e  household. A t  a s t a t i t i s c a l l y  s i g n i f i c a n t  l e v e l  i t  had a s l i g h t  

p o s i t i v e  e f f e c t  f o r  owners and a s l i g h t  n e g a t i v e  e f f e c t  f o r  t enan t s .  

An assumption invo lves  r e l a t i n g  a d u r a b l e  s t r u c t u r e  t h a t  can b e  

f inanced over  y e a r s  t o  t h e  income of a s i n g l e  month. Households a r e  more 

l i k e l y  t o  r e l a t e  such a purchase t o  t h e i r  income e x p e c t a t i o n s  over  a 

per iod  of y e a r s ,  t o  "permanent" n o t  "cur ren t"  income. I f  unexpected, 

t r a n s i t o r y ,  o r  s p e c i a l  funds a r e  r ece ived ,  t hey  a r e  l i k e l y  t o  be  saved. 

Investment i n  housing i s  probably t h e  l e a d i n g  form of sav ing  f o r  most 

households.  The h i g h l y  s i g n i f i c a n t  a s s o c i a t i o n  of s p e c i a l  income r e c e i p t s  

w i th  t h e  va lue  o f  occupied dwel l ings  i s  shown i n  Table  4 ,  column 4,  l i n e s  5,  

10 ,  and 15. 

Any p re fe rences  f o r  buying a c e r t a i n  type  of  house w i t h  a g iven  

income cannot b e  r e a l i z e d  e a s i l y  i f  housing i n s t i t u t i o n s  and government 

p o l i c i e s  are d iscouraging .  Some lucky households may g e t  more than  they  

would r e a l l y  pay f o r ,  b u t  o t h e r s  w i l l  g e t  less and must t r y  t o  improve i t  

wi th  a d d i t i o n s .  A b r i e f  review of  housing i n s t i t u t i o n s  fo l lows .  



Table 4 -- Logarithmic Regressions: Monthly Rent or Estimated Value on Income, 
Households Size, Proportion of Adults, and Special Income. Lima, 1950. 
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A Review of Housing I n s t i t u t i o n s  

The most impor tan t  a s p e c t  of housing p o l i c y  i s  t h e  r a t e  a t  which 

land  and f inance  a r e  made a v a i l a b l e  t o  d i f f e r e n t  income groups. I f  t h e s e  

a r e  a c c e s s i b l e ,  l a b o r  and m a t e r i a l s  w i l l  n o t  be  major b o t t l e n e c k s  i n  a 

country l i k e  Peru. Housing f i n a n c e  has  t o  r e f l e c t  such g e n e r a l  economic 

cond i t i ons  a s  t h e  r a t e  of  growth of n a t i o n a l  product ,  t h e  l e v e l  of sav ings  

and t a x  c o l l e c t i o n ,  t h e  amount of investment  i n  o t h e r  p roduc t ive  s e c t o r s ,  

and even t h e  s t a t e  of e x p o r t s  and s i z e  of  c a p i t a l  in f lows .  Housing 

p o l i c i e s  should n o t  on ly  focus  on t h e  c h a r a c t e r i s t i c s  of  s p e c i f i c  p r o j e c t s  

b u t  heed t h e  way t h e  e n t i r e  housing s t o c k  i s  changing. These changes a r e  

a  response  t o  both t h e  number and t h e  types  of households,  l a r g e  and s m a l l ,  

new and o l d ,  r i c h  and poor ,  owners o r  t enan t s .  

I n  r e c e n t  decades,  t h e  s h a r e  of Lima r o s e  from a f i f t h  t o  a f o u r t h  

of t h e  n a t i o n a l  popu la t ion ;  and w i t h i n  L i m a  t h e  s h a r e  of s q u a t t e r s  r o s e  

from l e s s  than  20 pe rcen t  i n  t h e  1950's t o  27 pe rcen t  i n  1980. The i r  

annual  r i s e  w a s  ove r  9 pe rcen t .  

S ince  s q u a t t e r s  mainly s e t t l e  on p u b l i c  l and ,  t h e  expansion of 

t h e i r  pueblos  j6venes depends l a r g e l y  on o f f i c i a l  t o l e r a n c e ,  perhaps even 

t a c i t  encouragement. Tolerance  w a s  f a i r l y  h igh  dur ing  t h e  m i l i t a r y  

regimes of Manuel Odria  (1948-56) and Juan Velasco Alvarado (1968-75). 

Average annual  s e t t l e m e n t  i n  new s q u a t t e r  areas came t o  over  25,000 

people  under Odria  and t o  ove r  54,000 under Velasco, meaning a s h i f t  o f  

2.6 and 1 .8  pe rcen t  of  t h e  Metropol i tan  popu la t ion  each yea r .  ? f igra t ion  

t o  and expansion of o l d e r  s q u a t t e r  areas a r e  n o t  inc luded  i n  t h e s e  f i g u r e s .  

During t h e  i n t e r v e n i n g  pe r iod  of P r e s i d e n t s  Manuel Prado and Fernando 

Belaunde (1956-68), new s e t t l e m e n t  formation was l e s s  -- about 17,000 

people annua l ly  o r  about  1.0 pe rcen t  of t h e  Metropol i tan  popula t ion .  
7  



During t h i s  per iod  an a t tempt  was made t o  have s e t t l e r s  a c q u i r e  p u b l i c  

u t i l i t i e s  promptly w i t h  f u l l - c o s t  l o a n s  i n s t e a d  of s u b s i d i e s  t h a t  might 

f u r t h e r  a c c e l e r a t e  migra t ion  t o  Lima. 

I n  gene ra l ,  t h e  p rov i s ion  of water  and sewerage has  been e f f i c i e n t l y  

managed s i n c e  1963 i n  Lima, reaching  most of t h e  popula t ion  and charg ing  

enough t o  cover ope ra t ing  and investment  c o s t s .  I n  1980, 73 pe rcen t  of 

households had a t  l e a s t  a water  f a u c e t  and 62.5 pe rcen t  had a t o i l e t  

connected t o  t h e  sewerage s y s t e .  I n  June 1981, t h e  Nat iona l  Water and 

Sewerage Se rv i ce  (SENAPA) was e s t a b l i s h e d  t o  c o n s o l i d a t e  and t o  coo rd ina t e  

e x i s t i n g  agencies ,  such a s  t h e  ESAL of L i m a ,  which became SEDAPAL and as 

such acqui red  more autonomy except  f o r  t h e  l e v e l  of investment  and monthly 

charges.  

Finance f o r  b u i l d i n g  has  been channeled through a v a r i e t y  of  

p u b l i c  agenc ie s  s e t  up by succes s ive  governments. A n a t i o n a l  mortgage 

bank, Banco Cen t r a l  Hipotecar io ,  d a t e s  back t o  P re s iden t  Augusto ~ e g u i a  

(1919-30). The ~ o r p o r a c i 6 n  Nacional - de Vivienda (CNV) w a s  set up under 

P r e s i d e n t  Bustamente (1945-48) and b u i l t  thousands of u n i t s .  Pedro 

~ e l t r s n ,  Prime Min i s t e r  under P r e s i d e n t  Manuel Prado, f o s t e r e d  a system 

of mutual s av ings  and l o a n  a s s o c i a t i o n s  and c r e a t e d  an  I n s t i t u t o  Nacional 

de  Vivienda (INV) f o r  encouraging p r i v a t e  (expandable) housing a s  t h e  - 
s o l u t i o n  t o  t h e  n a t i o n ' s  "number one problem." The CNV and INV were 

combined i n  a J u n t a  Nacional d e  l a  Vivienda (JNV) by t h e  1962-63 m i l i t a r y  - -- 
government. A Banco de  l a  Vivienda became t h e  supe rv i so r  of and f i n a n c i a l  --- 
channel t o  t h e  mutual a s s o c i a t i o n s .  By 1967 a p p r o p r i a t i o n s  t o  t h e  JNV 

w e r e  c u t  by 89 percent  from t h e  1963 l e v e l .  Meanwhile p u b l i c  housing 

p r o j e c t s  were b u i l t  t h a t  on ly  t h e  middle and upper middle c l a s s  could 

a f f o r d .  A El in i s t e r io  - de  Vivienda y Construction was set up by Velasco 



i n  1969 and given r e s p o n s i b i l i t i e s  f o r  p lanning  many a s p e c t s  of t h e  

s e c t o r .  I n  1981 some f u n c t i o n s  were once a g a i n  d e c e n t r a l i z e d ,  b u t  t h e  

m i n i s t r y  s t i l l  formula tes  gene ra l  p o l i c i e s ,  p r i m a r i l y  from a p h y s i c a l  

pe r spec t ive .  It  a l s o  makes f e a s i b i l i t y  s t u d i e s  f o r  World Bank Urban 

Development Loans t h a t  s t r e s s  i n f r a s t r u c t u r e ,  s e r v i c e d  s i t e s ,  and slum 

upgrading. 

I n  1979 came t h e  Fondo Nacional de Vivienda (FONAVI) which f inances  

housing c o n s t r u c t i o n  w i t h  funds obta ined  from a 5 pe rcen t  p a y r o l l  t a x  

and a 1 / 2  pe rcen t  matching c o n t r i b u t i o n  by workers.  P u b l i c  housing is 

b u i l t ,  adminis te red ,  and s o l d  by t h e  Empresa Nacional - de  Ed i f i cac iones  

(ENACE) which r ep laced  t h e  Empresa - d e  ~ d m i n i s t r a c i g n  - d e  Inmuebles - d e l  

Peru  (EEIADI). It uses  FONAVI funds a t  on ly  a  3 pe rcen t  r a t e  of i n t e r e s t  

t oge the r  w i th  o t h e r  funds t h a t  f i n a l l y  b r i n g  i n t e r e s t  rates t o  16-27 

pe rcen t  (unadjus ted  f o r  i n f l a t i o n ) .  I n  accordance w i t h  Min i s t ry  of 

2  
Housing P o l i c i e s  ENACE no t  on ly  had 14,000 middle c l a s s  u n i t s  (46-87 m ) 

under c o n s t r u c t i o n  i n  e a r l y  1983, b u t  a l s o  a few s i t e s  and s e r v i c e s  p l o t s  

f o r  low income households.  S ince  t h e  b e n e f i c i a r i e s  of  ENACE housing had 

t o  make repayments t h a t ,  because of  i n f l a t i o n ,  would add up t o  less than  

30 pe rcen t  of real v a l u e  r ece ived ,  f i n a n c i a l  i n s t i t u t i o n s  were th rea t ened  

w i t h  d e c a p i t a l i z a t i o n .  Hence, a  reform of f i n a n c i n g  terms w a s  be ing  

considered.  I n  t h e  meantime when 1,172 dwel l ings  a t  Torres  d e  San Bor ja  

were completed and o f f e r e d  under t h e  o l d  h igh ly  f a v o r a b l e  terms, some 

150,000 households a p p l i e d  t o  become b e n e f i c i a r i e s  (El  Comercio, Feb. 11, 

1983).  Most could n o t  have a f fo rded  t o  apply f o r  them wi thou t  t h e  p rospec t  

of a  d e c a p i t a l i z i n g  subsidy.  



Much l e s s  l i k e l y  t o  b e  d e c a p i t a l i z e d  through inadequate  repayments 

was t h e  -- Banco de  Mate r i a l e s ,  BFi, an ingenious  i n s t i t u t i o n  s e t  up i n  

September 1980. By e a r l y  1983 loans  were l i m i t e d  t o  t h e  equ iva l en t  of 

US $2,250 e x c l u s i v e l y  f o r  m a t e r i a l s ,  hence i n i t i a l l y  a p p r o p r i a t e  f o r  no 

2 
more than 35 m co re  housing. Subsequent l oans  were a v a i l a b l e  f o r  

2 
expansions up t o  70 m . I n t e r e s t  r a t e s  were a low 15  - 16 pe rcen t  

annual ly ,  bu t  t h e i r  d e c a p i t a l i z i n g  e f f e c t  was almost  e n t i r e l y  (90 pe rcen t )  

e l imina ted  by s h o r t  (2  1 / 2  yea r )  amor t i za t ion  p e r i o d s ,  5 - 20 pe rcen t  

downpayments, and an i n i t i a l  20 pe rcen t  p r o f i t  on m a t e r i a l s .  BM bought 

a t  bu lk  r a t e s  b u t  s o l d  a t  re tai l  p r i c e s .  Although borrowers  had t o  

prove a t  l e a s t  a p r o v i s i o n a l  c la im t o  l and ,  mortgages were not  r equ i r ed .  

In s t ead ,  s e c u r i t y  came from assurances  of p a y r o l l  deduct ions  f o r  t h e  

r e c i p i e n t  o r  a consigner .  

This  ingenious  program w a s  expanding s lowly i n  o r d e r  t o  l e a r n  

what w a s  f e a s i b l e .  By November 1982 only  some US $5 m i l l i o n  had been 

l e n t  t o  about  seven thousand a p p l i c a n t s .  I n  t h e  meantime i t  had been 

l ea rned  t h a t  l oan  r e c i p i e n t s  p r e f e r r e d  t h e i r  own p l a n s  t o  t h e  s t anda rd  

b l u e p r i n t s  of BM. They r e j e c t e d  such innovat ions  a s  unconvent ional  t o i l e t s  

even though a 40 pe rcen t  s av ing  might r e s u l t .  F i n a l l y ,  as i n  o t h e r  

c o u n t r i e s  w i t h  similar programs, most borrowers p r e f e r r e d  t o  h i r e  workers 

and no t  a t tempt  s e l f h e l p  cons t ruc t ion .  The Banco de  M a t e r i a l e s  shows 

t h a t  v i a b l e  f i n a n c i a l  i n s t i t u t i o n s  can be  c r e a t e d  even du r ing  d i f f i c u l t  

i n f l a t i o n a r y  times. I n  a d d i t i o n  i t  suppor t s  e x a c t l y  t h e  kind of housing 

t h a t  was r e l a t i v e l y  neg lec t ed  dur ing  t h e  19701s,  a s  w e  s h a l l  s e e  i n  t h e  

next  chap te r .  



I V .  GROWTH AND USE OF THE HOUSING STOCK FROM 1970 TO 1990 

Housing and employment problems cannot  be  so lved  by simply 

p lanning  t o  b u i l d  enough t o  make up t h e  d i f f e r e n c e  between t h e  number 

of  households and t h e  number of dwell ings.  That approach can l e a d  t o  

t h e  c o n s t r u c t i o n  of u n i t s  t h a t  a r e  t o o  expens ive  and t h a t  w i l l  exceed 

both n a t i o n a l  and household budgets.  One must d e f i n e  t h e  problem i n  

terms of s p e c i f i c  income l e v e l s  and d i f f e r e n t  housing types .  

The D i s t r i b u t i o n  of Income and t h e  Housing Stock 

How income w a s  d i s t r i b u t e d  i n  Lima-Callao du r ing  1980 i s  shown 

i n  TabLe 5 w i t h  1 7  c a t e g o r i e s .  Incomes i n  ou r  sample ranged from a 

monthly US $7 t o  US $4,211. The average  w a s  US $235; t h e  mean US $175; 

and more households s a i d  US $105 (30,000 s o l e s )  than  anyth ing  e l s e .  

S ince  1 7  c a t e g o r i e s  a r e  too  many f o r  a s imple  a n a l y s i s ,  w e  s h a l l  combine 

them i n t o  6 income ranges and c a l l  them FO, F1, F2, F3, F4, and F5. 

The boundar ies  between t h e  ranges  a r e  US $54, 97, 175 ( t h e  median),  315, 

and 567. Each boundary i s  80 pe rcen t  above t h e  preceding  one. The 

percentage  of  households i n  each range,  beginning w i t h  t h e  lowest  i s  

4.1, 12.7, 37.1, 26.9, 14.5, and 4.7 pe rcen t ,  r i s i n g  and f a l l i n g  i n  t h e  

usua l  lognormal manner t h a t  has  been found elsewhere.  

The way t h e  1980 housing s t o c k ,  d iv ided  i n t o  s i x  major housing 

c a t e g o r i e s  (HO, H 1  ... H5), was used by Lima households i n  t h e  s i x  income 

c a t e g o r i e s  (FO, F1. ..F5) i s  shown i n  Table 6. Each - row shows what s o r t  

of housing was occupied by an income group, and each column shows how a 

housing type  was d i s t r i b u t e d  among d i f f e r e n t  income groups. 



Table 5 -- Income D i s t r i b u t i o n  i n  t h e  Met ropo l i t an  Area of Lilna, Peru ,  
June,  1980. 

Income pe r  Percentage  
Month, Thous- o f 
ands of So le s  Households 

1980 1980 
So le s  Do l l a r s  

Mean 66,977 

Standard e r r o r  l:, 990 

Standard d e v i a t i o n  67 , 986 

Median 49 ., 888 

Mode 30,000 

Minimum 2 :, 000 

Maximum 1,200 ,, 000 

Kur tos i s  85,901 

Skewness 6,945 

Gin i  417 

Mean, Owner-occupants 71,900 

Mean, t e n a n t s  61,200 

Source: Survey of 1 ,167 households c a r r i e d  o u t  i n  Lima dur ing  June  1 0  - 
J u l y  3, 1980, by t h e  Techn ica l  O f f i c e  of Manpower S t u d i e s ,  General  Bureau 
of Employment, Min i s t ry  of Labor. 

Note: At t h i s  time US $1.00 = 285 s o l e s .  

The Gin i  c o e f f i c i e n t  f o r  income d i s t r i b u t i o n  was .430 i n  1971-1972 
according t o  Car los  A m a t ,  ~ e d n  Chavez, Hector LeSn, E s t r u c t u r a  y Nive les  de 
Ingreso  Fami l i a r  en  e l  Peru (Lima: M i n i s t e r i o  de Economfa y Finanzas,  1977).  
About f o u r  y e a r s  e a r l i e r  a  Gin i  of .480 was r epo r t ed  i n  Adolfo Figueroa,  
"Es t ruc tu ra  d e l  Consumo y ~ i s t r i b u c i o ' n  de  Ingresos  d e  L i m a  Metropol i tana,"  - 

P r o g r a m  ECIEL, S e r i e  de  Es tudios  Econ6micos, No. 1, Departamento d e  Economl'a, 
~ o n t f f i c a  Universidad,  C a t 6 l i c a  d e l  Peru. A lower G in i  imp l i e s  g r e a t e r  e q q a l i t y .  



The d i v i s i o n  of  t h e  housing s t o c k  i n t o  s i x  c a t e g o r i e s  -- temporary, 

subs tandard ,  minimal, b a s i c ,  good, and e x c e l l e n t  -- i s  a s t a n d a r d  approach 

t h a t  has  been used i n  s tudy ing  t h e  housing of o t h e r  coun t r i e s .  Phys i ca l  

c h a r a c t e r i s t i c s  o f  each housing type  a r e  g iven  i n  t h e  f i r s t  seven rows of 

Table 7. They invo lve  m a t e r i a l s ,  space  and acces s  t o  u t i l i t i e s .  Within 

each ca tegory  a r e  a number of  sub-types.  For example, c l a s s i f i e d  a s  

"substandard" H 1  a r e  both  adobe h u t s  w i th  l a t r i n e s  and w i t h  wa te r  from 

p u b l i c  s t andp ipes  as w e l l  a s  rooms i n  tenements and c a l l e j o n e s  f o r  

f a m i l i e s  t h a t  must s h a r e  s a n i t a r y  f a c i l i t i e s  w i t h  o t h e r s .  Note t h a t  

temporary housing HS is  l a r g e r  and on a b i g g e r  s i t e  t han  H 1  housing. 

With i n f e r i o r  m a t e r i a l s  i t  i s  e a s i e r  t o  b u i l d  a b i g g e r  shack;  and on t h e  

o u t s k i r t s  of t h e  c i t y  f a m i l i e s  u s u a l l y  s q u a t  on a p a r c e l  l a r g e  enough 

t o  accommodate a few chickens  and goats .  A s  o t h e r s  move i n ,  some of 

t h e  l a n d  is  s o l d  and a more s o l i d  b u t  s m a l l e r  house i s  b u i l t .  

I n  Lima owner occupants  a t  t h e  F1 l e v e l  r ece ived  about  S/19,000 

(US $67) monthly and t y p i c a l l y  seemed w i l l i n g  t o  a c q u i r e  H 1  dwel l ings  

worth 20 t imes t h e i r  income. The p ropor t ion  g radua l ly  r o s e  u n t i l  house- 

h o l d s  ea rn ing  US $587 were w i l l i n g  t o  pay f o r  dwel l ings  worth 30 t imes 

t h e i r  income. To make p r e f e r r e d  housing double i n  va lue ,  r i s i n g  100 

p e r c e n t ,  income only  had t o  r i s e  80 pe rcen t .  The r a t i o  of t h e s e  two 

percentages  is t h e  income e l a s t i c i t y  of  demand equal  t o  1.25 i f  a l l  o t h e r  

c h a r a c t e r i s t i c s  of households were unchanged i n  t h e  s i x  ranges ,  as 

expla ined  i n  Chapter 111. 

P a t t e r n s  of Locat ion 

I n  g e n e r a l ,  va lue  of t h e  s i t e  was around 30 pe rcen t  of t h e  t o t a l  

va lue  of  t h e  dwell ing.  From t h e  extreme no r the rn ,  sou the rn ,  o r  upland 

o u t s k i r t s  of  Lima t o  t h e  c e n t r a l  bus ines s  d i s t r i c t ,  l and  v a l u e s  r o s e  by 

a f a c t o r  of a thousand -- from 200 t o  over  200,000 s o l e s  (US $0.70 - $700) 

Der s a u a r e  meter i n  e a r l v  1980. 



Table 6 . D i s t r i b u t i o n  of the  1980 Housing Stock and Net Addi t ions  

s i n c e  1970. ('Thousands of u n i t s  and  percentages .  ) 

315.1 - 567 

1970 s t o c k  

Net Add i t ion ,  

Source: Percentage d i s t r i b u t i o n  from t h e  survey of 1,167 houst?hold c a r r i e d  
o u t  du r ing  June  10 - J u l y  3 ,  1980, by t h e  O f f i c e  of Technica l  Manpower 
S tud ie s ,  ~ i r e c c i o ' n  General  d e l  Enipleo, P l i n i s t e r i o  de  Trabajo ,  L i m a .  I f  
t h e  average household s i z e  was 5.53, and t h e  popula t ion  of t h e  Lima Metro- 
p o l i t a n  Area w a s  4.96 m i l l i o n ,  t l lcrc  were 897 thousand househo:Lds. 



Table  7  -- C h a r a c t e r i s t i c s  o f  Major Housing Types 

Housing Type 
- 

1. Wall m a t e r i a l s  

2. Roof m a t e r i a l s  

3. Water s o u f c e  

4. S a n i t a r y  
f a c i l i t i e s  

5. Rooms, number 

6. Typ ica l  f l o o r  
space ,  m 2  

7. T y p i c a l  v a l u e  
of  s t  u c t u r e  5 p e r  m . 1980 
d o l l a r s .  

8. T y p i c a l  v a l u e  
of  s t r u c t u r e  
w i thou t  t h e  
s i t e ,  1980 
d o l l a r s .  

9. T y p i c a l  a r e a  
of  s i t e ,  m2 

10. T y p i c a l  v a l u e -  
of t h e  s i t e  p e r  
m2, 1980 d o l l a r s  

HO 
Temporary 

Many i n f e r i o r :  
s t r a w  mats ,  
adobe, qu incha ,  
r e f  use.  

Same. 

R ive r ,  w e l l ,  
w a t e r  wagon, 
s t a n d p i p e ,  
ne ighbor  sells. 

None o r  
l a t r i n e .  

4  5  

Below 22 

185 

Below 3  

H 1  
Substandard 

Some i n f e r i o r :  
adobe, wood. 

Wood, meta l  
o r  a s b e s t o s  
s h e e t s .  

P u b l i c  s tand- 
p i p e ,  t ap  sha red  
w i t h  o t h e r s .  

La t r i n e ,  WC 
sha red  w i t h  
o t h e r s .  

2-3 

BEST AVAILABLE 

, H2 I H3 I C k 2 d  1 H5 
I l inimal  B a s i c  E x c e l l e n t  

A l l  good m a t e r i a l s :  f i r e d  b r i c k s ,  r e i n f o r c e d  
c o n c r e t e ,  c o n c r e t e  b locks ,  d r e s s e d  s t o n e .  

A 1 1  good m a t e r i a l s :  r e i n f o r c e d  c o n c r e t e ,  
c l a y  t i l e s ,  some a s b e s t o s  cement s h e e t s .  

A l l  have p iped  w a t e r  on t h e  premises .  

- 
Mean o f  
Sample 
(median) 

Two o r  more 
bathrooms . 
5 and more 

200 

120 

24, oon 

Over 200 

Over 35 

A l l  have f l u s h  t o i l e t s  
connec ted  t o  t h e  sewerage 
sys tem o r  modern s e p t i c  t anks  

2-3 

4  5  

5  6 

2,500 

7  5  

1 3  

'OPY 

3-4 I 4-5 

75 

7  3 

5,500 

120 

17  

120 

9 2  

11,000 

170  

2  4 



Tab le  7 (cont'd) -- C h a r a c t e r i e t L c s  o f  Major Housing Typee 

Source: Survey of  1 ,167 household c a r r i e d  o u t  d u r i n g  June  1 0  - J u l y  3, 1980, by t h e  
O f f i c e  o f  Techn ica l  ?fanpower S tud ie s ,  ~ i r e c c i 6 n  Genera l  d e l  Empleo, Mins t e r io  d e  T raba jo ,  
Lima; C a r t  i l l a  de  I n s t r u c c i o n e s  para  l a  ~ e c l a r a c i 6 n  Ju rada  d e  Autovaluo (Lima: Conse j o  
P r o v i n c i a l  d e  Lima, 1980) ;  and pe r sona l  i n t e r v i e w s  w i t h  e x p e r t s .  

Housing Type 

11. T y p i c a l  s i t e  
v a l u e ,  1980 
d o l l a r s  

12. R e n t a l  range ,  
1980 d o l l a r s  

13. Value range ,  
1980 d o l l a r s  

HO 
Temporary 

Below 350 

Below 3.5 

Below 1 ,000  

H 1  
Substandard 

500 

3.5 - 7 

1 - 2,000 

H4 
Good 

4,000 

28 - 56 

8 - 16,000 

1 

H2 
Minimal 

1,000 

7 - 14 

2 - 4,000 

H 3  
Bas i c  

2,000 

1 4  - 28 

4 - 8,000 

115 
E x c e l l e n t  

Over 7,000 

Over 56 

Over 16,000 

, 

Mean of  
Sample 
(median) 

--- 

2 1 
(7.7)  

10,000 
(3,500) 



The way t h e  s i x  major housing types  were d i s t r i b u t e d  among s i x  

types  of Metropol i tan  Lima neighborhoods can b e  s e e n  i n  Table 8. The 

types  of  neighborhood a r e  s t anda rd  c l a s s i f i c a t i o n s :  Luxury r e s i d e n t i a l ,  

convent iona l ,  s t anda rd  u r b a n i z a t i o n ,  popular  u r b a n i z a t i o n ,  Pueblos 

~ 6 v e n e s ,  and subs tandard-subdivided.  The las t  ca t egory  combines 

c a l l e j o n e s ,  co r r a lones ,  q u i n t a s ,  and r anche r i a s .  S i n c e  most of t h e s e  

were r e n t e d ,  they made up on ly  6.5 pe rcen t  of t h e  owner-occupied housing 

s t o c k  shown i n  Table 8 (row 2, column 7).  I n  t h e s e  neighborhoods, 36.2 

pe rcen t  of  housing w a s  i n  t h e  lowes t  HO and H 1  c a t e g o r i e s ,  bu t  12.8 

pe rcen t  w a s  H4 o r  H 5 ,  good o r  e x c e l l e n t .  This  c o n t r a s t  shows t h e  

wellknown d i v e r s i t y  w i t h i n  neighborhoods of Lima: Slums can be  nex t  

t o  mansions. 

The most un i fo rmi ty  i s  found i n  Pueblos J6venes and Luxury 

R e s i d e n t i a l  neighborhoods. I n  Pueblos Jovenes 52.6 pe rcen t  of housing 

w a s  s t i l l  s o  incomplete ,  poor ly  s e r v i c e d ,  and of such low v a l u e  t h a t  i t  

had t o  be  c l a s s i f i e d  a s  HO o r  temporary. Put  d i f f e r e n t l y ,  75.4 pe rcen t  

of such housing was i n  Pueblos J6venes (row 1, column 1 ) .  

A t  t h e  o t h e r  extreme ( i n  t h e  lower r i g h t  co rne r  of t h e  t a b l e ) ,  

we f i n d  t h a t  68 p e r c e n t  of housing i n  l uxury  r e s i d e n t i a l  neighborhoods 

was e x c e l l e n t  w i th  f i v e  o r  more rooms made of good m a t e r i a l s  p l u s  two 

o r  more bathrooms, e t c .  But 72 pe rcen t  of e x c e l l e n t  housing was o u t s i d e  

of t h e s e  w e a l t h i e s t  neighborhoods. Due t o  good maintenance, expansion, 

and improvements, one f i n d s  29.8 pe rcen t  of i t  i n  convent iona l  neighbor- 

hoods, 17.4 pe rcen t  i n  both s t anda rd  and popular  u rban iza t ions ,  and a 

few a r e  even i n  Pueblos J lvenes .  The r o l e  of improvements w i l l  be  

analyzed i n  t h e  nex t  chapter .  



T a b l e  8. P e r c e n t a g e  of Owner-Occupied Housing by Type and Neighborhood. 

HO H 1 H2 H3 H 4  H 5 
Temporary Subs tandard  Minimal B a s i c  Good E x c e l l e n t  T o t a l  

1. P u e b l o s  Jovenes  

2. S u b s t a n d a r d ,  s u b d i v i d e d  23.4 1 2 . 8  27.7  23.4 8 . 5  4 .3  100 
(5  .a)  (7 .1 )  (13.1) (10.3)  (3 .3 )  (1 .7)  (6.5) 

3. P o p u l a r  u r b a n i z a t i o n  15.6 12.9  17 .7  1 8 . 4  21 .1  1 4 . 3  100 
(12 .O) (22.4) (26.3) (25.2) (25 .6 )  (17 .4 )  (20 .3 )  

4. S t a n d a r d  u r b a n i z a t i o n  7.5 2.5 13.7 23.8 26.2 26.2 100 
(3.1) (2 .4)  (11.1) (17.8) (17 .4 )  (17.4)  (11.0) 

5.  Conven t iona l  

6.  Luxury r e s i d e n t i a l  0 0 4.0 6 .0  22.0  68.0 100 
( 0 )  ( 0 )  (2 .0)  (2 .8 )  (9 .1 )  (28.1) (6 .9 )  

T o t a l  26.4 11.7 13.7 14.8 16.7  16.7 100 
(100) (100 j (100) (100 (100) (100)  (100)  

Source:  1980 Housing Survey o f  724 owner o c c u p a n t s .  F i g u r e s  i n  p a r e n t h e s e s  show t h e  p e r c e n t a g e  d i s t r i b u t i o n  
w i t h i n  columns. O t h e r s  g i v e  t h a t  o f  rows. 



Type of neighborhood is  a s s o c i a t e d  w i t h  t h e  way dwel l ings  were 

b u i l t ,  a s  can be  seen  i n  Table 9. Of course ,  i n  t h e  38 pe rcen t  of 

ca ses  when t h e  dwel l ing  was n o t  b u i l t  by t h e  occupants ,  t h a t  i n fo rma t ion  

was n o t  known o r  n o t  sought .  That a p p l i e s  t o  a h igh  62 pe rcen t  of 

convent iona l  neighborhoods and 66 pe rcen t  of t h e  subs tandard ,  subdiv ided .  

Self-help and mutual a i d  was mainly used i n  Pueblos ~ 6 v e n e s  and 

popular  u rban iza t ions  where i t  made up 46 p e r c e n t  and 24 p e r c e n t  of 

housing. These two a r e a s  had 83 p e r c e n t  of  such housing.  They were 

a l s o  t h e  a r e a s  w i t h  t h e  l a r g e s t  s h a r e  (68 pe rcen t )  of  housing b u i l t  by 

workers h i r e d  d i r e c t l y  by t h e  family.  A s  a s h a r e  of t h e  t o t a l ,  t h e s e  

two ways of c r e a t i n g  dwel l ings  accounted f o r  42.4 pe rcen t  of t h e  dwel l ing  

s t o c k ,  t o  which some s h a r e  of t h e  second-hand dwe l l ing  s t o c k  m c s t  b e  

added, no doubt enough t o  b r i n g  t h e  t o t a l  c l o s e  t o  60 pe rcen t .  

P u b l i c  agenc ie s  had supp l i ed  only 3 p e r c e n t  of t h e  dwel l ing  s t o c k ,  

and t h i s  w a s  d iv ided  about  evenly among convent iona l  neighborhoods and 

s t anda rd  o r  popular  u r b a n i z a t i o n s .  Large-scale  p r i v a t e  deve lopers  

had supp l i ed  4.8 pe rcen t  of  housing,  and 11.5 pe rcen t  had been b u i l t  

by a p r i v a t e  b u i l d e r  f o r  t h e  c u r r e n t  occupant.  Nearly 48 pe rcen t  of such 

housing w a s  i n  convent iona l  o r  luxury  r e s i d e n t i a l  neighborhoods. I n  

t h e s e  neighborhoods i t  made up 12.4 and 30.3 pe rcen t  of housing. 

The percentage  d i s t r i b u t i o n  of d i f f e r e n t  types  of neighborhoods 

w i t h i n  t h e  seven major  s e c t o r s  of Metropol i tan  Lima can be  s e e n  i n  

Table 10. Thus w e  s e e  i n  l i n e  6 t h a t  t h e  Southern d i s t r i c t s  a r e  more 

than  70 pe rcen t  Pueblos J ivenes ,  w h i l e  they  do no t  q u i t e  reach  50 pe rcen t  

i n  t h e  North ( l i n e  5 ) .  S ince  t h e  North has  a popu la t ion  about  one- th i rd  

h i g h e r ,  even wi thout  i n c l u d i n g  Rimac, t h e  numbers i n  Pueblos Jgvenes i n  



Table 9. B u i l d e r s  and Neighborhoods. Percentage  D i s t r i b u t i o n  of Owner-Occupants 

Luxury S tandard  Popular  Substandard,  
Conventional Pueblos  Total 

R e s i d e n t i a l  Urban iza t ion  Urbaniza t ion  Subdivided Jovenes 

1. Sel f -he lp ,  
Mutual 

2. Workers 
h i r e d  by fami ly  

4. B u i l d e r ,  p r i v a t e  

5. P u b l i c  agency 

6. Dwell ing was 
n o t  new 

7. T o t a l  (100) (100) (100) (100 (100) (100) 100 
6.5 2 8 . 3  9.7 16.4 9.9 27.0 (100) 

Source: 1980 Household survey. 



the  two extremes of  t h e  c i t y  a r e  a c t u a l l y  about  t h e  same. Unlike t h e  

South, t h e  North a l s o  has  many "popular urbaniza t ions"  -- low-cost 

housing developments promoted by coope ra t ives  and t h e  l i k e .  These can 

a l s o  be found Eas t  o f  t h e  c e n t e r ,  e s p e c i a l l y  i n  San Juan de Lurigancho. 

Together ,  North and Eas t  have 80 percent  of  popular  u r b a n i z a t i o n s ,  wh i l e  

North and South have 68 pe rcen t  of Pueblos ~6-venes .  F i f t y - e i g h t  pe rcen t  

of subs tandard ,  subdiv ided  housing a r e  found i n  t h e  c e n t r a l  d i s t r i c t s  

and i n  Ca l l ao ,  b u t  even h e r e  t hey  make up on ly  a  minor i ty  (16%) of  t h e  

s tock .  For t h e  c i t y  a s  a  whole, t h a t  ca t egory  comes t o  10  pe rcen t .  Fo r ty  

pe rcen t  of  t h e  housing s t o c k  i s  i n  convent iona l  neighborhoods and i n  

s t anda rd  u rban iza t ions ,  types  t h a t  a r e  e s p e c i a l l y  c h a r a c t e r i s t i c  of  t h e  

d i s t r i c t s  t h a t  ex tend  from San Luis  t o  San Miguel. Beyond t h e s e ,  mainly 

a long  t h e  c o a s t  a r e  t h e  fou r  high-income d i s t r i c t s  t h a t  have more than  

h a l f  (53%) o f  t h e  Lima a r e a ' s  luxury  r e s i d e n t i a l  housing a l though i t  

a c t u a l l y  makes up on ly  somewhat more than  a  t h i r d  of t h e  housing w i t h i n  

t h e  fou r  d i s t r i c t s .  

A Comparison w i t h  1970 

The d i s t r i b u t i o n  of  housing and incomes i n  1980 may be compared 

wi th  t h a t  of  1970. The median l e v e l  was a l r e a d y  a t  t h e  boundary between 

t h e  F2 and F3 ranges:  S/50,000 o r  US $175. Of course ,  t h e r e  had been 

only  566,500 households i n  1970. A s  i n  1980, a c e r t a i n  number of F3 and 

F4 households l i v e d  above t h e  d i agona l  of  t h e  Table and many F1, F2 and 

F3 households l i v e d  below. Income d i s t r i b u t i o n  w a s  somewhat worse than 

i n  1980 wi th  both  more F5 households a t  t h e  h igh  end and more F1 and F2 

households a t  t h e  low end, b u t  housing cond i t i ons  were somewhat b e t t e r  

i n  1970. 



Tab le  10 -- D i s t r i b u t i o n  of Housing i n  Seven S e c t o r s  of t h e  Metropol i tan  Area of  Lima Among 
S i x  Types o f  Neighborhoods, 1980. 

1. 2. 3. 4 .  5. 6. 7. 
Standard Popular  Substand- 

Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 
R e s i d e n t i a l  t i o n a l  t i o n  t i o n  d iv ided  J6venes ~ 1 1 ~  

1. Center :  
Cercado de Lima, 0.7 51.7 10.9 0 21.8 14.3 100.0 
Rimac, Breza, l a  (25.2) 
V i c t o r i a .  

2. Cal lao :  
Cercado de  Ca l l ao ,  6 . 1  28.9 9.6 23.5 12.2 21.7 100.0 
B e l l a v i s t a ,  La (9.9) 
P e r l a ,  Carmen de  
la  Legua. 

3. High-income: 
Miraf l o r e s ,  San -37.4 
I s i d r o ,  Barranco, 
Surco. 

4. In te rmedia te :  
J e s u s  Maria,  Lince,  15.4 
Magdalena, Pueblo 
L i b r e ,  San Luis ,  
San Miguel, Sur- 
q u i l l o .  

5. North: 
San Mart in  de  Por ra s ,  0 
Independencia,  Coiriis, 
Carabayl lo  



Tab le  1 0  ( con t ' d )  -- D i s t r i b u t i o n  of  Housing i n  Seven S e c t o r s  of  t h e  Me t ropo l i t an  Area of Lima 
Among S i x  Types of  Neighborhoods, 1980. 

1. 2.  3  4 .  5. 6 .  7. 
S tandard  Popular  Substand- 

Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos  
R e s i d e n t i a l  t i o n a l  t i o n  t ion  d i v i d e d  J6venes ~ 1 1 ~  

6. South: 
C h o r i l l o s ,  San 0 15.7 5.7 0  8.2 70.4 100.0 

- Juan  de  Mira- (13.6) 
f l o r e s ,  Maria d e l  
T r iun f  o  . 

7. Eas t :  
E l  Agust ino,  A t e ,  0 10.4 4 .3  50.4 4 .3  30.4 100.0 
San Juan  de  Luri-  (9 .9 )  
gancho . 
A l l  - 

Source : June-July l!l8O Housing Survey. 

Note: F i g u r e s  i n  p a r e n t h e s e s  i n  t h e  l a s t  column i n d i c a t e  t h e  pe rcen tage  d i s t r i b u t i o n  of housing 
among t h e  seven  major  s e c t o r s  o f  Lima. 



Not count ing  a d d i t i o n a l  vacant  u n i t s ,  t h e  n e t  a d d i t i o n  t o  t h e  

housing s t o c k  du r ing  t h e  1970's had been 330,500 u n i t s  worth about  700 

b i l l i o n  1980 s o l e s  (US $2.5 b i l l i o n ) .  Table 11 shows t h e  d i s t r i b u t i o n  

of t h e  a d d i t i o n s .  About one-third of t h e  a d d i t i o n s  were good and e x c e l l e n t  

H4 and H5 housing and r ep resen ted  85 pe rcen t  of housing investment .  

Nearly h a l f  o f  t h e  new housing was i n  t h e  lowest  HO ca tegory  and amounted 

t o  no more than 5 pe rcen t  of  t h e  va lue  b u i l t .  Many of t h e  new u n i t s  were 

b u i l t  t o  r e p l a c e  o l d  ones t h a t  were demolished. The t a b l e s  show on ly  t h e  

n e t  e f f e c t .  

During t h e  1970's t h e  s h a r e  of H2 and H3 housing f e l l  from 43 

t o  31 pe rcen t  of  t h e  housing s tock .  While t h e  r e s t  of t h e  s t o c k  n e a r l y  

doubled du r ing  t h e  decade, r i s i n g  by 97.0 pe rcen t ,  H2 and H3 housing 

r o s e  by only  13.2 percent .  I n  terms of va lue ,  on ly  about  seven pe rcen t  

of n e t  a d d i t i o n s  t o  t h e  dwel l ing  s t o c k  were i n  t h i s  range al though i t  

was a p p r o p r i a t e  f o r  n e a r l y  two-thirds of t h e  popula t ion .  I t  is no 

wonder t h a t  p r i c e s  and r e n t s  i n  t h e  H2-H3 range had a  tendancy t o  rise 

20 pe rcen t  f a s t e r  than  t h e  average of t h e  housing s t o c k .  

Because of f a i l u r e  t o  encourage enough H2 and H3 bu i ld ing ,  t h e  

s h a r e  of sma l l  temporary and subs tandard  u n i t s ,  o f t e n  wi thou t  adequate  

p u b l i c  u t l i t i e s ,  r o s e  from 35.0 pe rcen t  i n  1970 t o  42.9 percen.t i n  1980. 

A t  t h e  h igh  end of t h e  s c a l e  i s  housing worth more than  Sl2.4 

m i l l i o n  (US $8,400) o r  r e n t i n g  f o r  over  S/8,000 (US $28) monthly. The 

s h a r e  of such dwel l ings  r o s e  from 22 t o  26 pe rcen t  dur ing  1970-80. Indeed, 

t h e  r i s e  was concent ra ted  among e x c e l l e n t  H5 u n i t s  worth over  S14.8 m i l l i o n  

(US $16,800). Housing was a l r eady  more unequal ly d i s t r i b u t e d  than  income, 

and du r ing  t h e  1970's  t h a t  i n e q u a l i t y  became worse. 



Tab le  11 

Types, Number, and Cost  o f  Dwell ing U n i t s  t h a t  were 
N e t  Add i t i ons  t o  t h e  Occupied Housing Stock  d u r i n g  1970-1980. 

D i s t r i b u t i o n  T o t a l  Cos t  D i s t r i -  
Housing of Add i t ions  Net Add i t ions  Cost  p e r  Un i t  (1980 D o l l a r s  b u t i o n  o f  

Type (pe rcen t )  ( thousands)  (1980 D o l l a r s )  m i l l i o n s )  c o s t  (pcrce!  

T o t a l  100.0 330.5 (Average : 7,460) 2,467 100.0  
- -- - - --- - - 

Note: Cost i n c l u d e s  s i t e  p r e p a r a t i o n  and i n f r a s t r u c t u r e  b u t  n o t  p u r e  l and  v a l u e .  

Source: See t e x t .  



Housing Targe ts  f o r  1890 - 1993 

What s o r t s  of housing w i l l  have t o  b e  b u i l t  i f  reasonable  t a r g e t s  

a r e  t o  be a t t a i n e d  by 1990? I f  popula t ion  grows a t  4 pe rcen t  annua l ly ,  

t h e  Lima Metropol i tan  a r e a  w i l l  r e ach  7,342,000 i n  1990. I f  average  

household s i z e  w i l l  be  5.53 persons ,  then  1,328,000 dwel l ings  . w i l l  be  

r equ i r ed  i n  a d d i t i o n  t o  vacant  u n i t s  t h a t  f a c i l i t a t e  movement. I f  

households "undouble" a t  a r ap id  pace, s t i l l  more w i l l  b e  needed. Suppose 

t h a t  t h e  1980 popula t ion  was on ly  4.43 m i l l i o n  o r  820,000 households,  and 

t h a t  t h e  growth r a t e  was only  3.8 pe rcen t .  I n  t h a t  c a s e  t h e  number of 

households w i l l  no t  reach  1,328,000 u n t i l  1993. 

I f  housing i s  n e i t h e r  subs id i zed  nor  unduly taxed  o r  c o n t r o l l e d ,  

whatever i s  b u i l t  i s  what people a r e  expected t o  r e n t  a t  market p r i c e s  o r  

t o  buy wi th  cash o r  l oans  t h a t  cover  i n f l a t i o n  p l u s  a compet i t ive  r a t e  of 

i n t e r e s t .  I f  household incomes grow a t  2.5 pe rcen t  annua l ly  dur ing  1980- 

1990, and i f  t h e  d i s t r i b u t i o n  around t h e  median remains unchanged, then  

f a m i l i e s  w i l l  f a l l  a s  shown i n t o  t h e  c a t e g o r i e s  of column 7 of Table 12. 

Only 10.6 p e r c e n t  w i l l  e a r n  S/28,000 o r  l e s s  ( a t  1980 p r i c e s ) ,  US $97, 

compared wi th  16.8 pe rcen t  i n  June 1980. Over US $315 w i l l  be  earned by 

32.4 pe rcen t ,  compared wi th  t h e  former 19.2 percent .  Around s i x t y  pe rcen t  

w i l l  remain i n  between, b u t  t h a t  w i l l  b e  s i x t y  p e r c e n t  of a much l a r g e r  

t o t a l .  Row 7 shows t h e  housing s t o c k  t h a t  w i l l  b e  needed. Note t h a t  i t  

is i d e n t i c a l  t o  column 7. I f  household incomes grow a t  only 2.0 pe rcen t  

annual ly ,  t h i s  d i s t r i b u t i o n  w i l l  n o t  b e  reached u n t i l  1993. 

The housing t h a t  can be  s o l d  o r  r e n t e d  i s  no t  t h e  same a s  t h a t  which 

needs t o  be  b u i l t  s i n c e  much of t h e  e x i s t i n g  s t o c k  w i l l  remain, f o r  another  

decade o r  so .  Let  us  assume t h a t  - a l l  remains. For every dwel.ling t h a t  

d e t e r i o r a t e s ,  ano the r  i s  upgraded, so t h a t  what remains a r e  n e t  r e s u l t s .  



Tablc  12 . 1Iy ; ro thc t i ca l  D i s t r i l u t  ion o f  I lousing and }lousc.!iolds i n  

l !e t ropol i tan  L i m  i n  1930. (Thousands of U n i t s  and ~ e r c c n t a g e s ) .  

Note: The t a r g e t  i s  t o  have t h e  average household i n  each income range  on t h e  
diagonal  of t h e  ma t r ix ,  which has  been s e t  up t o  r e f l e c t  revea led  p re fe rence  
f o r  monthly payments of r e n t  o r  investment  i n  owner-occupied housing,  I f  pop- 
u l a t i o n  growth i s  only  3.8 percent  (not  4.0) and i f  household income growth i s  
only  2.0 pe rcen t  (not  2.5),  then t h i s  d i s t r i b u t i o n  w i l l  no t  b e  reached u n t i l  
199 3. 



What has  t o  be  b u i l t ,  then ,  i s  t h e  d i f f e r e n c e  between demand and t h e  

remaining s tock .  Row 8  i s  s u b t r a c t e d  from row 7  t o  y i e l d  row 9. A 

t o t a l  of 676,700 u n i t s  has  t o  be b u i l t  i n  t h e  H2-H5 c a t e g o r i e s ,  meaning 

51  pe rcen t  of t h e  t o t a l  number needed. Table 1 3  shows t h e  breakdown and 

c o s t  of t h e  needed cons t ruc t ion .  

The t o t a l  c o s t  of US $5.72 b i l l i o n  o r  US $572 m i l l i o n  p e r  y e a r  seems 

as t ronomica l .  I t  i s  150 percent  more than  was spen t  on these  housing 

types  dur ing  1970-1980. Government cannot hope t o  gene ra t e  t h a t  much 

f inance  d i r e c t l y .  Yet f o r  a  popula t ion  of seven m i l l i o n ,  i t  comes t o  

only some US $39 monthly per  household -- one s i x t h  of average income i n  1980. 

It is  a n  amount t h a t  is w e l l  i n  l i n e  wi th  s h a r e s  t h a t  households a r e  

w i l l i n g  t o  spend on housing as a  convenience and an  asset. O f  course ,  

maintenance and ope ra t ing  expenses of t h e  e x i s t i n g  housing s t o c k  have 

t o  be added t o  t h e s e  t o t a l s .  Y e t  i t  is  an amount t h a t  is  s o  l a r g e  t h a t  

i t  w i l l  probably n o t  be genera ted  i f  anyth ing  impedes t h e  devczlopment 

of new s i t e s ,  t h e  mob i l i za t ion  and s e c u r i t y  of s av ings ,  t h e  chance t o  

upgrade and expand o ld  houses,  and t h e  r i g h t  t o  r e n t  o r  s u b l e t  a t  market 

prices .  The sca le  of what i s  needed and what i s  poss ible  i s  so  large 

t h a t  government w i l l  be  f u l l y  chal lenged i n  provid ing  t h e  i n f i r a s t r u c t u r e  

and i n  removing o b s t a c l e s  and i n s e c u r i t y  everywhere e l s e .  

F a i l u r e  t o  encourage enough bu i ld ing ,  a s  seemed t o  be  t h e  c a s e  

dur ing  t h e  1970's ,  i r o n i c a l l y  does no t  mean t h a t  households w i l l  have more 

funds f o r  o t h e r  uses .  A sho r t age  of housing w i l l  d r i v e  up t h e  p r i c e  of 

t h e  e x i s t i n g  s t o c k  s o  t h a t  a  l a r g e r  s h a r e  of income i s  pa id  f o r  less 

housing. P a r t i c u l a r l y  a f f e c t e d  dur ing  t h e  1970's ,  a s  a l r eady  s t a t e d ,  

were H2 and H3 housing f o r  which t h e  supply r o s e  r e l a t i v e l y  l e s s  and 



- - -  - - -  - 

Housing D i s t r i b u t i o n  Number Cost pe r  T o t a l  Cost D i s t r i b u t i o n  
Type of Nccd Needed Uni t  (1980 Dol l a r s  of Cost  

( p c r c c n t )  ( thousands)  (1980 Dol l a r s )  m i l l i o n s )  (pe rcen t )  

H2 28.8 194.9 3,500 682 12.0 

H3 42.0 284.0 7,000 1,988 34.9 

H4 21.9 148.1 12,300 1,822 31.8 

H 5  7.3 49.7 24,600 1,223 21.4 

T o t a l  1-00.0 676.7 5,716 100.0 

Note: Cost i n c l u d e s  s i t e  p r e p a r a t i o n  and i n f r a s t r u c t u r e  b u t  n o t  pu re  
land  va lue .  I f  popula t ion  growth i s  only  3.8 percent  (no t  4.q) 
and i f  household income growth is only  2.0 pe rcen t  (not  2.5) ,  
then these  amounts w i l l  n o t  have t o  be  b u i l t  u n t i l  1993. 



p r i c e s  r e l a t i v e l y  more. The h ighe r  p r i c e s  were not  allowed t o  s t i m u l a t e  

a s u f f i c i e n t  supply response,  and a consequence of t h a t  was l e s s  cons t ruc t ion  

employment, l e s s  income and m u l t i p l i e r  e f f e c t s ,  and f i n a l l y  l e s s  a b i l i t y  

t o  pay f o r  new housing. 

I t  i s  l i k e l y  t h a t  i n  1990 ( o r  1993) around 140,000 o r  1-0 percent  

of households w i l l  cont inue  t o  ea rn  less than  US $97 monthly. I n  a b s o l u t e  

numbers, t h i s  i s  only a 10,ubo d e c l i n e  from t h e  150,030 h o u s e ~ ~ o l d s  i n  

t h e  lowest  ranges i n  1980. I f  a l l  140,000 households a r e  provided wi th  

a s e r v i c e d  s i t e ,  m a t e r i a l s ,  and foundat ions  f o r  a c o r e  house, t h e  c o s t  

would be  ve ry  high.  A t  US $1,400 p e r  s i t e  and core ,  t h e  t o t a l  comes t o  

US $196 m i l l i o n  annual ly .  Never the less ,  i f  t h e r e  a r e  t o  be  housing 

s u b s i d i e s ,  t h i s  is where they should  go and i n  a manner c o n s i s t e n t  w i th  

provid ing  employment o p p o r t u n i t i e s ,  n o t  j u s t  housing. 



V. UPGRAllING: IMPROVEMENTS AND ADDITIONS 

The preceding d i s c u s s i o n  has  implied t h a t  a  housing-employment 

program t h a t  avoids  t h e  d i s t o r t i o n s  of t h e  1970's must a l low a v a s t  number 

of very sma l l  u n i t s  t o  be b u i l t  wi th  long-term f inance  bu t  wi thout  

subs id i e s .  I f  most developments were indeed t o  c o n s i s t  of no more than  

2 2 
se rv iced  s i t e s  ( l o t e s  y s e r v i c i o s ) ,  o r  only  25 m t o  35 m one- o r  two- 

room dwel l ings ,  could one expect  t h e  occupants  t o  expand and t o  improve 

them l a t e r ?  The v a s t  amount of  expansions and improvements t h a t  Lima 

households have a l r eady  made l eave  no doubt about t h e  answer. Much 

c o n s t r u c t i o n  employment would cont inue  t o  be informal ,  bu t  i t  would b e  

working with a be t ter  i n i t i a l  s i te  and unit  than was the case when the 

formal s e c t o r  b u i l t  on ly  upper middle c l a s s  housing. 

Types of  Improvement 

Making a d d i t i o n s  and improvements t o  housing is  an important  

economic a c t i v i t y  i n  Lima. The v a s t  m a j o r i t y  of owner-occupants add 

rooms, p l a s t e r  and p a i n t ,  i n s t a l l  b e t t e r  windows and doors ,  and improve 

plumbing f a c i l i t i e s .  During t h e i r  mean t ime of ownership of 11 y e a r s ,  

they have r a i s e d  t h e  va lue  of t h e i r  dwel l ings  by over  one- th i rd .  

2  
The average owner-occupied dwell ing of 128 m was b u i l t  w i th  f i v e  

o n s i t e  workdays p e r  square  meter  and inco rpora t e s  about  640 workdays. 

Of t h e s e ,  152 workdays a r e  i n  a d d i t i o n s  and improvement, a s  a l r eady  

d iscussed  i n  connect ion w i t h  Table 3 .  They r e p r e s e n t  a  31.1 percent  

a d d i t i o n  t o  t h e  o r i g i n a l  488 workdays. 

The b e s t  p r a c t i c a l  way t o  measure improvement i s  by t h e  number of 

types  t h a t  were made and by t h e  e f f e c t  of changes on t o t a l  va lue ,  hold ing  



o t h e r  elements cons tan t .  Adding a room and i n t e r i o r  p l a s t e r i n g  and 

p a i n t i n g  were t h e  most popular  types  of improvement i n  Lima dur ing  1960- 

1980. I n  a d d i t i o n  many of t h e  poor r e b u i l t  t h e i r  houses e n t i r e l y ,  whi le  

most above t h e  median income l e v e l  changed t h e i r  s a n i t a r y  f a c i l i t i e s  i n  

a major way. Improvement w a s  a cont inuing  a c t i v i t y ,  no t  one t h a t  stopped 

a f t e r  t h r e e  o r  f o u r  years .  

Some kind of improvement o r  expansion of t h e  dwell ing had been 

made by 81.6 percent  of 1980 owner occupants.  Half had made more than  

t h r e e  types  of improvement, and a q u a r t e r  more than  f i v e  types .  

Percentage Glade 
Below US $175 

Types of Improvement Percentage Monthlv Income 

None 18.4 
1 - 2 30.2 
3 - 5  25.6 
6 o r  more 25.8 

A s  can be seen  i n  T a b l e l 4 ,  seventeen types  of improvenient have 

been i d e n t i f i e d .  Only one percent  of households repor ted  improvements 

t h a t  d i d  n o t  f i t  i n t o  these  c a t e g o r i e s .  The t a b l e  shows what percentage  

of occupants  have made each type  of change, and a f u r t h e r  breakdown d i v i d e s  

t h e  sample i n t o  those  below and above t h e  median income l e v e l .  The average 

household (count ingonly  improvin~househo1ds)made fou r  o r  f i v e  types  of changes. 

The longer  a household occupies  a dwell ing,  t h e  more types  of 

improvement it w i l l  make. Households t h a t  had been i n  a p l a c e  only  1-2 

yearsaveraged two types  of improvement a f t e r  t h e  i n i t i a l  bu i ld ing ,  whi le  

those  who had been t h e r e  over  a decade averaged 4.7 types  of fnprovements. 

This  s teady r a t e  of improvement by a l l  income groups c o n t r a d f c t s  t h e  opin ions  

of t hose  who b e l i e v e  t h a t  a f t e r  reaching  a c e r t a i n  l e v e l ,  perhaps H2, 



T a b l e 1 4  -- P e r c e n t a g e  o f  Owner-Occupants Making D i f f e r e n t  Typee o f  Improvements 

Type o f  Improvement T o t a l  Sample Monthly Income I o n t h l y  Income 
n  = 724 US $175 o r  l e s s  Over US $175 

n  = 377 n  = 347 

A.  B a s i c  % % % 

1. R e c o n s t r u c t  t h e  h o u s e  

2. Room(s) added 

3. Wall m a t e r i a l s  changed 

4.  Roof materials b e t t e r  17 .0  16.4  17 .6  

B. U t i l i t i e s  

1. Water f a c i l i t i e s  b e t t e r  

2. T o i l e t  b e t t e r  

3. K i t c h e n  improvements 

C.  F i n i s h e s  

1. I n t e r i o r  p l a s t e r i n g  
and p a i n t i n g  

2. F l o o r  improvements 

3. IJindows and  d o o r s  improved 

4 .  O u t s i d e  p l a s t e r i n g  

5 .  I n t e r i o r  c e i l i n g  f i n i s h e d  

D. S i t e  Changes 

1. Grad ing  

2. Adding f i l l  

3. Fence o r  w a l l  

4 .  Garden 

E. O t h e r  C 



dwel l ings  i n  new s e t t l e m e n t s  w i l l  no t  improve f u r t h e r  b u t  w i l l  d e t e r i o r a t e  

3 
i n t o  new slums. On t h e  c o n t r a r y ,  f a i l u r e  t o  provide  enough 112 and H3 

u n i t s  dur ing  t h e  1970's  made t h e s e  more v a l u a b l e  and r a i s e d  t h e  i n c e n t i v e  

t o  produce them through expansion and s e l f h e l p .  

/ 
I n  Pueblos Jovenes, t h e  average household had 6.2 members, i nc lud ing  

3.2 a d u l t s ,  who earned US S153 monthly. I n  10.4 y e a r s  a t  t h e  s i t e ,  they 

had added 1.4 rooms, o r  r e b u i l t  t h e  house e n t i r e l y ,  making f o u r  o r  f i v e  

types  of improvements a l t o g e t h e r  (See Table 15 ,  column 6 ) .  I n  t h e  r e s t  

of t h e  L i m a  Metropol i tan  Area, f a m i l i e s  added 1.1 rooms, and t h e  average  

number of improvement types  was a l s o  fou r  o r  f i v e .  The g r e a t e s t  adders  

and improvers were those  i n  popular  u rban iza t ions .  Deter iorat : ion occurred  

p r imar i ly  i n  t h a t  p a r t  of t h e  new housing s t o c k  t h a t  had been converted 

t o  r e n t a l  use.  

Renta l  D e t e r i o r a t i o n  

Mainly owner-occupied dwel l ings ,  n o t  r en t ed  u n i t s ,  a r e  improved 

by those  who l i v e  t h e r e .  Owned dwel l ings  t h e r e f o r e  improve wi th  age f o r  

about twenty y e a r s  whi le  r en t ed  u n i t s  d e t e r i o r a t e .  The average owner- 

occupied dwel l ing  aged 16-20 y e a r s  was worth 156 pe rcen t  more than t h e  

average such dwel l ing  aged 1-5 y e a r s .  By c o n t r a s t  a  comparably o l d e r  

r e n t a l  u n i t  would have l o s t  48 pe rcen t  of i t s  va lue .  Even i f  m a t e r i a l s ,  

space,  s a n i t a r y  f a c i l i t i e s ,  e t c .  a r e  h e l d  cons t an t ,  a  ten-year-old r e n t a l  

u n i t  wi l l  r e n t  f o r  31 pe rcen t  less than a five-year-old u n i t .  The e f f e c t  

i s  p a r t l y  due t o  t h e  d i s i n c e n t i v e  of r e n t  c o n t r o l  t o  l and lo rds  who might 

c a r r y  o u t  maintenance o r  improvements. A decree  of September 1977 l i m i t e d  

annual  r e n t  i n c r e a s e s  t o  10  pe rcen t  f o r  e x i s t i n g  housing and t o  12 percent  

f o r  new housing. Tenure w a s  guaranteed from one gene ra t ion  t o  t h e  next .  

These terms were l a t e r  modified i n  complex ways t h a t  cont inued t o  i n h i b i t  



t h e  r e n t a l  market.  Much of t h e  wors t  c e n t r a l  c i t y  r e n t a l  housing was 

donated o r  w i l l e d  t o  t h e  Ca tho l i c  Church, t h e  U n i v e r s i t y  of San Marcos, 

o r  t h e  Bene f i c i enc i a  S o c i a l ,  which a l s o  s e l l s  l o t t e r y  t i c k e t s .  High-cost 

housing was p a r t i a l l y  exempt. 

Rent c o n t r o l  means i n a b i l i t y  t o  charge  what a  dwel l ing  is worth 

i n  t h e  eyes  of some p o t e n t i a l  occupants .  I t  i s  d i f f i c u l t  t o  r a i s e  t h e  

r e n t  more than  a nominal amount on c u r r e n t  t enan t s .  The longer  a  

dwel l ing  has  been r en ted  t o  a  p a r t i c u l a r  household, t h e  lower r e n t  i s  

l i k e l y  t o  be ,  and t h e  l e s s  l i k e l y  i s  i t  t h a t  t h i s  household w i l l  move. 

The fo l lowing  f i g u r e s  show how r e n t s  d e c l i n e d  and v a l u e  r o s e  w i t h  y e a r s  

of occupancy. 

Monthly, r e n t  
Years of Occupancy 1980 d o l l a r s ,  

by t h e  Current  Household mean, 

Mean Value of  Non- 
r e n t e d  u n i t s ,  
1980 d o l l a r s  

Over 10  10 .1  10,210 

The y e a r s  of d e t e r i o r a t i o n  t h a t  go wi th  a f a l l i n g  r e a l  v a l u e  of 

r e n t  may l e a d  t h e  occupants  t o  b e l i e v e  t h a t  they  a r e  g e t t i n g  l e s s  than  they 

are paying f o r .  Among a l l  c u r r e n t  t e n a n t s ,  67.9 pe rcen t  s a i d  t h a t  t h e  

l a n d l o r d s  were bad and never  made any r e p a i r s  o r  maintenance a t  t h e i r  own 

expense. Another 15.7 p e r c e n t  found them poor,  doing very  l i t t l e .  Those 

who had been t e n a n t s  i n  t h e  p a s t  bu t  were now owners had found them bad 

on ly  49.8 pe rcen t  of t h e  t ime and poor i n  19.6 pe rcen t  of c a s e s .  P a s t  

t e n a n t s  had found l and lo rds  s a t i s f a c t o r y  o r  b e t t e r  i n  30.2 pe rcen t  of c a s e s ;  

b u t  on ly  16.0 pe rcen t  of c u r r e n t  t e n a n t s  now found them t h a t  good. The 



Table 15 -- Characteristics of Households and Dwellings by Type of Neighborhood, Metropolitan Lima, 
May-June 1980. 

- -. -. - -. - - - - - 

1 I - -  
2. 3 .  4. 5. 6. 

Standard Popular Substand- 
~ u x u r ~ ~  Conven- Urbaniza- Urbaniza- ard, Sub- Pueblos 

Residential tional t ion t ion divided Jovenes 

2. Income, Plonthly 
us $ 

3. Household 
size, No. 

4. Adults, No. 

5. Age of Head 

6. Employed, No. 

b 7. Value , 
us s 
(n = 1 

8. Rent 
us $ 
(n = ) 

9. Floorspace 
m2 

10. Site Area 
m2 

11. Rooms, No. 

12. Rooms added 
(owners) 



Tab le  1 5  ( con t ' d )  -- C h a r a c t e r i s t i c s  of  Households and Dwellings by Type of Neighborhood, Metropol i tan  
Lima, May-June 1980. 

Source: May - June  1980 Housing Survey. 

Notes: a. Inc ludee  26 u n c l a s s i f i e d  householde. 

b. No v a l u e  w a s  i n d i c a t e d  by 2 1  houeeholds,  i nc lud ing  some of t h e  82 f r e e  u s e r s .  

7. 

~ 1 1 ~  

4.5 

11.0 

13. Improvements, 
No. (owners) 

14. Years  a t  
S i t e  

1. 2. 3. 4. 5. 6. 
Standard Popular  Substand- 

C Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 
R e s i d e n t i a l  t i o n a l  t i o n  t i o n  d iv ided  Jdvenes  

3.3 5.4 3.0 5.5 4.4 4.4 

12.2 12 .5  7.6 9.5 13.8 10.4 



aggravat ion of r e n t  c o n t r o l s  a s  p r i c e s  r i s e  has  i n e v i t a b l y  a f f e c t e d  t h e  

volume of p r i v a t e  r e n t a l  cons t ruc t ion  and conversion. Note a l s o  t h e  

s t eady  d e c l i n e  of r e n t a l  income a s  a percentage  s h a r e  of gross  domestic 

product : 9 

The s h a r e  of r e n t a l  u n i t s  i n  t h e  Peruvian housing s t o c k  f e l l  from 

84.9 percent  i n  1940, t o  69.1 percent  i n  1961, and 39.1 percent  i n  1972. 

I n  our  1980 Metropol i tan  Lima sample i t  w a s  29.2 pe rcen t .  Among owning 

households of t h e  sample, only  3.3 percent  (24) s a i d  t h a t  they had f inanced  

a d d i t i o n s  by t ak ing  i n  lodgers  o r  t enan t  f a m i l i e s  i n  rooms, apartments ,  

o r  houses on t h e  l o t  where they l i v e d .  They were two-thirds of sample 

l and lo rds .  Nineteen percent  of sample t e n a n t s  s a i d  they  l i v e d  on t h e  same 

s i t e  as t h e i r  l and lo rds .  Only f o u r  households claimed t h a t  r e n t  from 

t e n a n t s  l i v i n g  on t h e  s a m e  s i te  w a s  t h e i r  primary source  of income, more 

important than a l l  o t h e r  sources  combined. No doubt r e n t  c o n t r o l  i n  t ime 

of i n f l a t i o n  has  discouraged a d d i t i o n s  and improvements f o r  earn ing  t h i s  

type  of income. I f  r e n t i n g  is  n o t  a secu re  and p r o f i t a b l e  a c t i . v i t y ,  t h e  

r e n t a l  s t o c k  of housing w i l l  cont inue  t o  d e t e r i o r a t e .  Note tha.t  i n  Lima 

t h e  average va lue  of owned housing of S/2.8 m i l l i o n  (US $9,800) was com- 

p a r a t i v e l y  high: 3.25 t imes t h e  annual  income of occupants .  The average 

r e n t  of S/6,020 (US $21) was low, however: only  9.8 percent  of t h e  monthly 

income of t enan t s .  



C h a r a c t e r i s t i c s  of Upgrading Households 

The average owning household i n  1980 c o n s i s t e d  of s i x  members: 

Two o r  t h r e e  c h i l d r e n  under 18  and t h r e e  o r  f o u r  a d u l t s .  Two of  t h e  

a d u l t s  were workers,  and 7.5 pe rcen t  were unemployed. The i r  combined 

monthly income from a l l  sources  averaged S/71,900 (US $252). Mean age  of 

t h e  head was 47 y e a r s ,  and t h e  family had l i v e d  i n  t h e  dwel l ing  f o r  11 

year s ,  a s  mentioned above. During t h i s  pe r iod  they  had expanded its s i z e  

from 32 t o  128 squa re  meters  f o r  a  1980 improvement of about S/770,000 

(US $2,700) and thus  brought i t s  va lue  t o  Sl2.6 m i l l i o n  (US $9,100).  Two 

persons p e r  room was t y p i c a l ,  bu t  a  f i f t h  of households (average s i z e ,  

6.9 persons)  considered themselves t o o  crowded, and two o r  t h r e e  people 

were w i l l i n g  t o  move ou t  i f  they could f i n d  a n  a f f o r d a b l e  s e p a r a t e  dwell ing.  

S ince  almost  a l l  owners make improvements, t h e  process  is  n o t  

s t r o n g l y  a s s o c i a t e d  wi th  d i f f e r e n c e s  i n  income. Poor households, i t  i s  

t r u e ,  can a f f o r d  t o  make fewer improvements; b u t  they can a l s o  a f f o r d  less 

housing t o  begin w i t h  and t h e r e f o r e  want t o  make more improvements. The 

n e t  r e s u l t  is t h a t  t h e  poor make d i f f e r e n t  types  of improvement -- t hose  

types  t h a t  b r i n g  a  rudimentary shack t o  a minimal l e v e l  of s i z e  and q u a l i t y .  

They l e v e l  t h e  s i t e ,  b r i n g  i n  f i l l ,  change t h e  w a l l s  and r o o f ,  and p l a s t e r  

t h e  i n s i d e .  (See Table 14 o r  16 ) .  

Espec ia l ly  i n t e r e s t i n g  is  t h a t ,  given income, those  poor wi th  access  

t o  a  sewer system connect ion w i l l  make t h r e e  t i m e s  a s  many types  of 

improvement as those  wi thout .  That connect ion no t  only makes s a n i t a r y  

improvements p h y s i c a l l y  p o s s i b l e ,  b u t  i t  may a l s o  b e  t h e  c r i t i c a l  f a c t o r  

t h a t  g ives  a household p r i d e  and conf idence  i n  t h e  v a l u e  of a p a r t i c u l a r  

s i t e .  With a l l  o t h e r  c h a r a c t e r i s t i c s  of a  house unchanged, access  t o  t h e  

pub l i c  sewerage system w i l l  r a i s e  dwel l ing  va lue  by 50 percent .  I f  i t  is 

then  r e b u i l t  w i th  permanent i n s t e a d  of temporary, makeshif t  m a t e r i a l s ,  i t s  



value  w i l l  quadruple.  Thus i n f r a s t r u c t u r e  p r o v i s i o n  has  a s t r o n g  employ- 

ment m u l t i p l i e r .  A v a i l a b i l i t y  of  i n f r a s t r u c t u r e  i n  d i f f e r e n t  types  of  

Lima neighborhoods i s  shown i n  Table 17 ,  which a l s o  g i v e s  type  of t enu re .  

f 
The g r e a t e s t  de f i c i ency  was i n  Pueblos Jovenes (column 6 ) .  

A l ead ing  c h a r a c t e r i s t i c  of t h e  poorer  households who :Live i n  worse 

housing is t h a t  they  a r e  younger. Average age of t h e  household head i n  

t h e  lowest  two housing c a t e g o r i e s  is 4 4  y e a r s ,  and i n  t h e  lowest  two 

income c a t e g o r i e s ,  45  y e a r s .  I n  t h e  h i g h e s t  income and housing c a t e g o r i e s ,  

average age  is 50 yea r s .  

Income and t h e  l i f e  c y c l e  s t a g e  of t h e  household a r e  obvious ly  

c o r r e l a t e d .  What m a t t e r s  i n  t h i s  connect ion is t h e  number of working 

a d u l t s .  The h i g h e s t  compared wi th  t h e  lowest  income range has  twice as 

many a d u l t s  p e r  household but  t h r e e  t imes a s  many employed workers.  

I n  f a c t ,  t h e i r  average  number is e x a c t l y  t h ree .  By housing ca tegory  t h e  

p a t t e r n  is l e s s  pronounced wi th  t h e  number of employed workers p e r  

household r i s i n g  from 1.6 t o  2 . 3  from t h e  lowest  HO t o  t h e  h i g h e s t  H5 

range. 

E s s e n t i a l l y ,  i f  a household grows w i t h  a d d i t i o n a l  a d u l t ~ s ,  rooms 

a r e  l i k e l y  t o  be added. A f a l l  i n  t h e  b i r t h  r a t e  i n  Peru w i l l .  probably 

n o t  lower t h e  i n c e n t i v e  t o  improve dwel l ings  f o r  about  18  yea r s ,  t h a t  

is, u n t i l  t h e  d e c l i n e  lowers t h e  growth r a t e  of t h e  a d u l t  popula t ion .  



Table 16 -- Percentage of Owner-occupants Making D i f f e r e n t  Types of Improvements i n  Di f fe ren t  Types 
of Neighborhoods, Lima, 1980. 

Standard Popular Subs tand- 
Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 

R e s i d e n t i a l  t i o n a l  t ion  t ion  d iv ided J6venes ~ 1 1 ~  

A. Basic % 

1. Reconstruct  6 .O 
the  house 

2. Room(s) added 24 .O 

3. Wall m a t e r i a l s  6.0 
changed 

4. Roof m a t e r i a l s  4 .O 
b e t t e r  

B. U t i l i t i e s  

1. Water f a c i l i t i e s  12.0 
b e t t e r  

2. T o i l e t  b e t t e r  24.0 

3. Kitchen 22.0 
improvements 

C.  F in i shes  

1. I n t e r i o r  p las-  56.0 
t e r i n g  and 
p a i n t i n g  

2. Floor improve- 22.0 
ments 

3. Windows anddoors  26.0 
improved 

4. Outside p l a s t e r -  6.0 
ing  

5. I n t e r i o r  c e i l i n g  4.0 
f i n i s h e d  



Table 16 (cont 'd)  -- Percentage of Owner-occupants Making D i f f e r e n t  Types of  Improvements i n  D i f f e r e n t  
Types of Neighborhoods, Lima, 1980. 

1. 2. 3. 4. 5. 6. 7. 
Standard Popular Substand- 

Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 
R e s i d e n t i a l  t i o n a l  t ion  t ion  d iv ided J6venes ~ 1 1 ~  

D. S i t e  Changes 

1. Grading 2.0 1.7 2.5 ' 20.4 4.3 39.8 20.2 

2. Adding f i l l  2.0 .9 2.5 13.6 4.3 23.7 12.6 

3. Fence or w a l l  12.0 13.7 21.2 10.2 6.4 6.6 10.4 

4. Garden 14 .O 12.0 13.7 16.3 -- 5.8 9.9 

E. Other 4.0 0.9 1.2 2.7 -- 0.4 1.2 



T a b l e  1 7  -- U t i l i t i e s  and Tenure  o f  Dwel l ings  by Type of  Neighborhood, M e t r o p o l i t a n  Area Lima, 
May-June, 1980. 

1. 2. 3. 4. 5. 6 .  7. 
S t anda rd  Popu l a r  Substand- 

Luxury Conven- Urbaniza- Urbaniza-  a r d ,  Sub- Pueb los  
R e s i d e n t i a l  t i o n a l  t i o n  t i o n  d i v i d e d  J6venes  ~ 1 1 ~  

Water % X % % % % % 

1. Two o r  more 46 .1  16.7  15.9  6 . 3  1 .7  1 .9  11.4 
bathrooms 

2. One bathroom 48.7 51.5 61.9 55 .5  49 .1  23.5 45.1 

3. Own t a p ,  no 1 . 3  7 .3  9.7 12.6  16.4  35.2 1 6 . 5  
shower 
(sum, 1-3) (96.1) (75.5) (87.5) (74.4)  (67.2)  (60.6) (73.0)  

4. Shared t a p  3 .9  20.9 7 . 1  8 .9  27.6 6 .7  13 .3  

5. Water t r u c k  0 0 .9 12.6  0 22.2 8.1 

6. O the r  0 3.6 4.5 4 . 1  5 .2  10.5  5 .8  

S a n i t a t i o n  

7. Sewerage sy s t em 94.7 73.6 79.6 66.0 58.6  36.2 62.5 
connec t i on  

8.  - S e p t i c  t a n k  0 . 3  4 .4  2 . 1  2.6 4 . 1  2 .3  

9. Shared f a c i l i t i e s  5 .3  20.6 6.2 7.9 30.2 1 . 6  11.9  

10 .  L a t r i n e  0 .9 6 .2  19.9  5.2 41.0 15.7  

11. None 0 3.6 3 .5  4.2 3.4 16.2  7.0 

Tenure  

12.  P e r c e n t  Owner- 65.8 35.5 70.8 77.0 40.5 87.0  62.0  
occupan t s  

13.  P e r c e n t  o f  Owner- 8.0 .12.8  2 .5  4 .8  12 .8  1.1 5 .5  
occupan t s  who are 
l a n d l o r d s  - 

-. - -- 



Tab le  17  (cont 'd )  -- U t i l i t i e s  and Tenure of  Dwell ings by Type of Neighborhood, Metropo3,itan Lima, 
May-June, 1980. 

1. 2. 3. 4. 5. 6. 7 .  
Standard Popular  Substand- 

Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 
R e s i d e n t i a l  t i o n a l  t i o n  t i o n  d iv ided  JBvenes ~ 1 1 ~  

14. Owners, c l e a r  48.7 26.4 29.2 62.8 31.0 84.8 50.3 
t i t l e ,  

15. Owner, mortgaged 15.8 4.8 24.8 ' 6.3 4 .3  2.2 7.0 

17. Rented 26.3 53.6 23.0 12.0 56.9 6.0 29.4 

18. Lent  f r e e  by 3.9 3.6 3.5 9.4 .9 4 .1  4.5 
f ami ly  

19. Other  3.9 7.3 2.7 1 .5  1 .8  2.9 4 .1  

20. Number 
- - - - 

Source: May-June 1980 Housing Survey. 

Notes: a. I n c l u d e s  26 u n c l a s s i f i e d  households.  



Paying f o r  Improvements 

About 92 pe rcen t  of improvements and expansions were f inanced  

wi thout  l oans ,  and 64 pe rcen t  of changes were made w i t h  s e l f h e l p  l a b o r .  

Households below t h e  median income l e v e l  had c a r r i e d  o u t  t h r e e  q u a r t e r s  of 

t h e i r  improvements by paying cash f o r  t h e  m a t e r i a l s  and doing t h e  work 

themselves.  Above t h e  median income l e v e l ,  somewhat more than h a l f  of t h e  

improvements had been made by s e l f h e l p ,  bu t  some of t h e s e  had been completed 

b e f o r e  t h e  household had reached t h e  median income l e v e l .  Most households 

w e l l  above t h e  median w i l l  pay cash  f o r  t h e  m a t e r i a l s  and h i r e  a  group of 

workers f o r  t h e  job.  The c r e d i t  t h a t  pa id  f o r  about  8  pe rcen t  of improve- 

ments came mainly from a v a r i e t y  of formal  sou rces ,  n o t  from m a t e r i a l s  

s u p p l i e r s  o r  f r i e n d s  and r e l a t i v e s .  C r e d i t  w a s  somewhat m0r.e important  

/ 
below than  above t h e  median income l e v e l .  I n  Pueblos Jovenes 73 pe rcen t  

of improvements were made wi th  s e l f h e l p ,  and 96 pe rcen t  of t h e s e  had no 

c r e d i t  o r  l o a n s  f o r  t h e  m a t e r i a l s .  S e l f h e l p  improvement w a s  even more 

impor tan t  i n  popular  u r b a n i z a t i o n s ,  about  80 pe rcen t .  Of t h e s e  97 pe rcen t  

had n e i t h e r  c r e d i t  no r  l o a n s  f o r  t h e  m a t e r i a l s .  See Table  18. 

02 i n t e r e s t  i s  not  on ly  how improvements were a c t u a l l y  f inanced  i n  

t h e  p a s t ,  b u t  how they might be  pa id  f o r  i n  t h e  f u t u r e .  Respondents were 

asked i f  any members of t h e i r  f a m i l i e s  would be  a v a i l a b l e  f o r  work on 

community p r o j e c t s ,  d igging  t r enches ,  c a r r y i n g  m a t e r i a l s ,  and t h e  l i k e ,  

i f  payment w e r e  on ly  i n  b u i l d i n g  m a t e r i a l s  t h a t  could not  be  r e s o l d  bu t  

had t o  be  i n s t a l l e d  on t h e i r  own dwel l ings .  Seventy-two pe rcen t  s a i d  they  

would. 



Tab le  18 -- Improvement Financing. Percentage  D i s t r i b u t i o n ,  Metropol i tan  Lima, May-June, 1980. 

1. 2. 3. 4 .  5. 6. 7. 
Standard Popular  Substand- 

Luxury Conven- Urbaniza- Urbaniza- a r d ,  Sub- Pueblos 
R e s i d e n t i a l  t i o n a l  t ion  t ion  d iv ided  J6venes ~ 1 1 ~  

1. S e l f h e l p ,  cash  
f o r  m a t e r i a l s  

2. S e l f h e l p  c r e d i t  
f o r  m a t e r i a l s  

3. S e l f h e l p  loans  
f o r  m a t e r i a l s  

4. Cash f o r  l a b o r  
and m a t e r i a l s  

5. Loans from 
f r i e n d s  o r  
r e l a t i v e  f o r  
a l l  work 

6. Loans from 
c r e d i t  i n s t i -  
t u t i o n s  f o r  
a l l  work 

-- 0.4 -- 7. Other  0.7 -- 1.1 0.6 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: May-June 1980 Housing Survey. 

NO t e  : a .  Inc ludes  26 u n c l a s s i f i e d  households. 



Respondents were a l s o  asked,  "Were i t  p o s s i b l e ,  would you 

mortgage your house t o  o b t a i n  money f o r  an a d d i t i o n  o r  an  improvement?" 

Among owners 18.0 pe rcen t  s a i d ,  yes .  On t h e  l e s s  seve r  terms of t h e  

Banco de Mate r i a l e s ,  many more seemed w i l l i n g  t o  borrow t o  expand. -- 
Improvements r a i s e  dwell ing va lue ,  no t  j u s t  i n  l i n e  wi th  t h e i r  

c o s t ,  bu t  p r i m a r i l y  i n  accordance w i t h  t h e  w i l l i n g n e s s  of o t h e r s  t o  

pay t h a t  much more f o r  an  improved u n i t .  A f t e r  a l l ,  t o  determine va lue ,  

we had asked,  " I f  you were going t o  s e l l  your dwel l ing  today,  a t  what 

p r i c e  do you b e l i e v e  t h a t  you could s e l l  i t ? "  I n  Lima t h i s  va lue  p r i m a r i l y  

r e f l e c t s  t h e  q u a l i t y  of t h e  dwell ing s t r u c t u r e ,  and t h e  neighborhood, no t  

d i s t a n c e .  Mainly a t  t h e  h igh  end of t h e  va lue  s c a l e  d i d  d i s t a n c e  assume 

importance. With a l l  o t h e r  c h a r a c t e r i s t i c s  t h e  same, a  dwel l ing  t h a t  

makes t h e s e  workers t r a v e l  twice a s  long t o  t h e i r  jobs w i l l  b e  worth 

15  pe rcen t  less. On t h e  average,  h igh  income workers t r a v e l  25 minutes  

t o  work. They would t r a v e l  50 minutes ,  i f  they  could purchase an  i d e n t i c a l  

S17.2 m i l l i o n  (US $25,000) house f o r  only  S/6 m i l l i o n  (US $21,000). 

I n  gene ra l ,  double t h e  d i s t a n c e  would c o s t  a  dwel l ing  only  1 0  

pe rcen t  of i t s  v a l u e  i f  t h e  type of neighborhood were t h e  same. V a r i a t i o n s  

i n  neighborhood wi th  o t h e r  c h a r a c t e r i s t i c s  unchanged a r e  such t h a t  an 

i d e n t i c a l  dwel l ing  w i l l  be worth 86 percent  more i f  t h e  surroundings a r e  

conventional  i n s t e a d  of a  Pueblo Joven. The under ly ing  econometrics i s  

a hedonic p r i c e  a n a l y s i s .  

Index of Value f o r  an I d e n t i c a l  Dwelling and 
S i t e  f o r  D i f f e r e n t  Neiehborhoods. 1980 

Pueblo Joven 100 
Substandard,  subdivided 14 8 
Popular  u rban iza t ion  152 
Standard u rban iza t ion  165 
Conventional 186 
Luxury r e s i d e n t i a l  230 



Hedonic P r i c e  Analysis  

The de terminat ion  of t he  r e l a t i v e  importance of d i f f e r e n t  housing 

a t t r i b u t e s  wi th  hedonic p r i c e  a n a l y s i s  has become a  s tandard  approach 

among economists.  Assumed is  t h a t  t h e  compet i t ive  i n t e r a c t i o n  of demand 

2 
and supply g ives  an  equ i l ib r ium p r i c e  per  u n i t  (such a s  1.0 m ) f o r  

each a t t r i b u t e .  That p r i c e  i s  m u l t i p l i e d  by t h e  q u a n t i t y  of t he  a t t r i b u t e ,  

f o r  example, f l oo r space ,  t o  determine i t s  c o n t r i b u t i o n  t o  va lue .  Where 

v a r i a b l e s  a r e  n o t  continuous but  e i t h e r  p re sen t  o r  absen t ,  t h e r e  is e i t h e r  

a given c o n t r i b u t i o n  t o  va lue  o r  none. The given c o n t r i b u t i o n  may, however, 

be a s p e c i f i c  percentage i n c r e a s e  t h a t  depends on o t h e r  components, no t  

a f ixed  pecuniary amount. P l a s t e r i n g  adds more t o  t h e  va lue  of a  

l a r g e  house than t o  a  sma l l  one a l though i t s  percentage  c o n t r i b u t i o n  may 

be t h e  same. 

The u s u a l  way of e s t ima t ing  t h e  hedonic p r i c e  equat ion  i s  i n  

log- l inear  f u n c t i o n a l  form I n  which a l l  v a r i a b l e s  a r e  expressed i n  

logari thms.  The p r i c e  of  t h e  house (as  es t imated  by owners) i s  reg res sed  

a g a i n s t  such a t t r i b u t e s  a s  age, f l oo r space ,  number of  rooms, a.nd d i s t a n c e  

from workplaces. Dummy variables  that are  e i t h e r  1 .0  or  0.0 a.re used f o r  

t h e  presence o r  absence of q u a l i t y  m a t e r i a l s ,  a c c e s s  t o  water ,  s a n i t a r y  

f a c i l f t i e s ,  and e l e c t r i c i t y .  A l l  t h e s e  are known f o r  a  s e t  of' obse rva t ions ,  

such as t h e  households i n  our  survey. The c o e f f i c i e n t s  of  t h e  independent 

v a r i a b l e s  t h a t  t h e  r eg res s ion  y i e l d s  and t h a t  a r e  r epor t ed  i n  Tables  19  

and 20 a r e  t h e  hedonic p r i c e s  f o r  a t t r i b u t e s  of owner-occupied and r en ted  

dwell ings.  



As Table 19 shows, twelve c h a r a c t e r i s t i c s  turned  o u t  t o  be 

s i g n i f i c a n t  a t  t h e  95 pe rcen t  confidence l e v e l  o r  b e t t e r .  A l toge the r  

they expla ined  about 75 pe rcen t  of v a r i a t i o n s  i n  va lue .  

The most important  c h a r a c t e r i s t i c s  a r e  b a s i c  m a t e r i a l s ,  number 

of rooms, f loo r space ,  and plumbing f a c i l i t i e s .  Let us show how improve- 

ments i n  each of t h e s e  a f f e c t s  t o t a l  va lue .  Suppose we begin  wi th  a  

2  
two-room, 40 m shack made of s t r aw mats,  wood, and r e f u s e ,  worth 

$170,000 (US $600). I f  t he  shack is  r e b u i l t  w i th  b r i c k s ,  conc re t e  

b locks ,  and r e i n f o r c e d  suppor t s  and roo f ,  i t s  va lue  more than  t r i p l e s  

t o  $554,000 (US $1,900). [ ( a n t i l o g  .613) ( a n t i l o g  .551) (170,000)=544,000. ] 

The shack has moved from t h e  HO Temporary i n t o  t h e  H 1  Substandard category.  

I f  i t  i s  now connected t o  t h e  sewerage system and has a  complete bathroom 

i n s t a l l e d ,  i t  moves t o  t h e  minimal ca tegory ,  and i ts  v a l u e  doubles  t o  

$1.1 m i l l i o n  (US $3,900).  [ ( a n t i l o g  . 4 1 3 ) ( a n t i l o g  .297)(544,000)=1,196,000.] 

It  does n o t  c o s t  $562,000 (US $2,000) t o  make t h e  plumbing i n s t a l l a t i o n ,  

bu t  t he  inconvenience of no water  and no sewer-connected bathroom makes 

a  dwel l ing  without  them worth h a l f  a s  much. The va lue  t h a t  households 

a t t a c h  t o  such f a c i l i t i e s ,  t h e i r  w i l l i n g n e s s  t o  pay, i s  what makes water  

and sewerage i n f r a s t r u c t u r e  such a  d e s i r a b l e  urban investment .  

I f  t h e  sample dwel l ing  i s  now p l a s t e r e d  and pa in ted  on t h e  o u t s i d e ,  

i t s  v a l u e  r i s e s  by 18.4 pe rcen t  t o  $1,310 m i l l i o n  (US $4,600). 

Now l e t  us double t h e  s i z e  of t h e  dwel l ing  from two t o  f o u r  rooms 

and from 40 t o  80 squa re  meters .  The c o e f f i c i e n t s  found f o r  rooms and 

f loo r space  i n  t h e  double- logari thmic r e g r e s s i o n  a r e  e l a s t i c i t i e s .  Using 

t h e  c o e f f i c i e n t s  from Table 1 9 ,  column 1, rows 2  and 3, w e  s e e  t h a t  100 



percent  more f loo r space  r a i s e s  va lue  by 26.1 pe rcen t ;  and t h a t  doubling 

t h e  number of rooms r a i s e s  va lue  by 34.6 percent .  Together they r a i s e  

i t  by 83.5 percent .  The e f f e c t  on t h e  i l l u s t r a t i v e  dwell ing is  t o  

b r i n g  i t s  va lue  t o  $2.4 m i l l i o n  (US $8,400).  One a d d i t i o n a l  room would 

move the  dwell ing from t h e  H3 Basic  t o  t h e  H4 Good category.  

Housing C h a r a c t e r i s t i c s  and Renta l  Value 

Having j u s t  i l l u s t r a t e d  t h e  way i n  which a  hedonic r e g r e s s i o n  can 

r e f l e c t  and exp la in  va lue ,  a n  a s i d e  on r e n t  and housing c h a r a c t e r i s t i c s  

is  appropr i a t e .  Table 20 shows what happens when t h e  i d e n t i c a l  v a r i a b l e s  

of Table 19 a r e  regressed  on monthly r e n t .  S t r i k i n g  i s  t h a t  much l e s s  

-2 of t h e  var iance  is  expla ined:  R = ,574, not  .746 a s  before .  Only 

th ree ,  no t  twelve v a r i a b l e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t.he 95 percent  

l e v e l  o r  b e t t e r .  Only one of t hese  t h r e e  was a l s o  s i g n i f i c a n t .  f o r  owner- 

occupants.  That one is  t h e  presence of two o r  more bathrooms, an element 

un l ike ly  t o  e x i s t  i n  low-cost dwel l ings  a f f e c t e d  by r e n t  c o n t r o l .  

One of t h e  o t h e r  two v a r i a b l e s  is  t h e  nega t ive  associat : ion wi th  

having neighbors  wi th  h ighe r  incomes than one ' s  own. Why that: should 

depress  r e n t  i s  n o t  c l e a r .  The nega t ive  a s s o c i a t i o n  of r e n t  wi th  a  

b u i l d i n g ' s  age  is  more obvious and c o n t r a s t s  w i t h  the  p o s i t i v e  a s s o c i a t i o n  

of va lue  and age f o r  owner-occupants. A s  s t a t e d  be fo re ,  owner-occupants 

improve t h e i r  premises,  whi le  n e i t h e r  t enan t s  nor l and lo rds  have an 

i n c e n t i v e  t o  make improvements under r e n t  con t ro l .  That the  remaining 

twenty phys ica l  c h a r a c t e r i s t i c s  of a  dwell ing do no t  exp la in  i t s  r e n t a l  

l e v e l  is probably due t o  i n a b i l i t y  t o  charge what t h e  bundle is  worth i n  

t h e  eyes of t enan t s  s i n c e  i t  i s  e s p e c i a l l y  d i f f i c u l t  t o  r a i s e  the  r e n t  t o  

market l e v e l s  on c u r r e n t  tenants .  



Table 19 -- Determinants of Dwelling Value: Hedonic ( l o g  - log)  Regression Coeff i -  
c i e n t s ,  Lima, 1980. 

T o t a l  
Sample, D i s -  Low High 

To t a l  Sample t r i c t  Dummies Range: HO-H3 Range: H3-H5 
n = 805 n = 805 n = 554  n 372 Variable 

1. Age of dwell ing 
. . 

2. Floorspace 

3. Number of rooms 

4. ,, Wa-11s made of b r i ck s ,  
concre te  blocks,  o r  
re in forced  conc re t e  

5 Roof made of t i l e s  o r  
re in forced  conc re t e  

6 .  Exte r i o r  p l a s t e r e d  

..- 
and painted: f i n i s h e d  

7 .  Water access  (dummies) 

a. Own tap ,  no shower 

b. One complete 
bathroom 

c. Two o r  more 
bathrooms 

8. San i t a t i on  (dummies) 

a. La t r i ne  

b. Shared f l u s h  
t o i l e t  

c. Sept ic  tank 

d. Sewerage system 
connection 



T a b l e  19 -- ( c o n t i , , ~ e d )  

Variable 

To t a l  
Sample, D i s -  Low High 

Tota l  Sample t r i c t  Durmnies Range: HO-H3 Range: H3-H5 
n = 805 n = 805 n = 554 n = 372 

9. E l e c t r i c i t y  .(dummies) 

a. Monophase 

b. Triphase 

10. S i t e  a r e a  

11. Travel  t i m e  t o  work, 
average, a l l  workers 

12. Income of neighbors  
(dummies) 

a. Higher than own 

b. Lower than OM 

13. Constant 

14 .  Adjusted R 
2 - 

15. F S t a t i s t i c  

16. Mean value  of dwell- 
ing ,  US $ of 1980 

Source: Survey of 1,167 households, June 10 - Ju ly  3, 1980. 

Note: S t a t i s t i c a l  s i g n i f i c a n c e  a t  t h e  . O 1  l e v e l  is i n d i c a t e d  by two s t a r s  
and t h a t  a t  t h e  .05 l e v e l  by one s t a r .  Standard e r r o r s  a r e  given i n  
parentheses.  US $1 = 285 so l e s .  

The low range inc ludes  a l l  dwell ings worth 2.4 mi l l i on  so:les o r  
less. The high range includes  a l l  dwell ings worth more than 1.2 
mi l l ion  so l e s .  Value was determined by asking,  "If you were go- 
ing t o  sell your dwelling today, a t  what p r i c e  do you be l i eve  t h a t  
you could se l l  i t ? "  



Table 19 -- (continued) 

/ 
The c o e f f i c i e n t s  of t h e  d i s t r i c t  dummies wi th  Pueblos Jovenes a s  
a  base  a r e :  

a. Luxury .831** d. Popular/Urban- .42r)** 
(. 172) i z a t i o n  (. 091) 

b. Conventional .621** e. Substandard, sub- (. 394)* 
(. 120) d iv ided  . I 6 0  

c. Standard urban- .501** f .  Unc las s i f i ed  .272** 
i z a t i o n  (. 126) d i s t r i c t  (.057) 

I n  s e p a r a t e  r e g r e s s i o n s  f o r  t h e  s i x  neighborhood types  t h e  c o e f f i c i e n t s  
(when s i g n i f i c a n t )  were about t h e  same o r  somewhat h ighe r  than  those  f o r  
t h e  low and h igh  ranges.  Adjusted R ~ ' S  were h igher  only  f o r  t h e  
Conventional neighborhoods (.826) and f o r  Popular  Urbaniza t ions  (.692). 



Table 20 -- Determinants of Rent: Hedonic ( l o g  - log)  Regression C o e f f i c i e n t s ,  
Lima, 1980. 

Low High 
T o t a l  Sample Range: HO-H3 Range: H3-H5 

n = 341 n = 294 n = 372 
Var iable  

1. Age of dwell ing 

2.  Floorspace 

3. Number of rooms 

4. Walls made of b r i c k s ,  
concre te  blocks o r  
r e in fo rced  conc re t e  

5. Roof made of t i l e s  o r  
r e in fo rced  conc re t e  

6. Ex te r io r  p l a s t e r e d  
and pa in ted:  f i n i s h e d  

7. Water access  (dummies) 

a .  Own t a p ,  no shower 

b. One complete 
bathroom 

c. Two o r  more 
bathrooms 

8. S a n i t a t i o n  (dummies) 

a .  L a t r i n e  

b. Shared f l u s h  
t o i l e t  

c .  S e p t i c  tank  

d. Sewerage system 
connect ion 



Table 20 -- (cont  'd)  

Low High 
T o t a l  Sample Range: HO-H3 Range: H3-H5 

n = 341 n = 294 n = 105 
Var i ab le  

9. E l e c t r i c i t y  (dummies) 

a. Monophase 

b. Tr iphase  

10.  S i t e  a r e a  

11. Trave l  t ime t o  work, 
average,  a l l  workers 

12.  Income of neighbors  
(dummies) 

a .  Higher than own 

b.  Lower than  own 

13. Constant 

14. Adjusted R 
2 

.574 .290 .213 

15.  F S t a t i s t i c  7.45 2.52 1.769 

16. Mean monthly r e n t ,  21.1 9.3 43.2 
d o l l a r s  

Source: Survey of  1,167 households, June 10-July 3, 1980. 

Note: S t a t i s t i c a l  s i g n i f i c a n c e  a t  t h e  . O 1  l e v e l  is  i n d i c a t e d  by two s t a r s  
and t h a t  a t  t h e  -05 l e v e l  by one s t a r .  Standard e r r o r s  a r e  g iven  i n  
parentheses .  US $ 1  = 285 s o l e s .  

The low range inc ludes  a l l  dwel l ings  r e n t i n g  f o r  US 528 o r  l e s s .  
The high  range inc ludes  a l l  dwel l ings  r e n t i n g  f o r  more than  US $14. 

In  t h e  high range a  number of v a r i a b l e s  dropped o u t  because v i r t u a l l y  
a l l  o r  no dwell ings had t h a t  c h a r a c t e r i s t i c .  



V I .  OCCUPATIONS AND HOUSING 

So f a r  housing has been r e l a t e d  t o  employment i n  two primary 

ways -- t he  employment t h a t  goes wi th  t h e  b u i l d i n g  process  and how 

any type of employment genera tes  income f o r  buying, r e n t i n g ,  o r  improving 

dwell ings.  I n  t h i s  l a s t  s e c t i o n ,  we  become more s p e c i f i c .  We cons ider  

t h e  way types of occupat ions,  from unsk i l l ed  cons t ruc t ion  worker t o  

manager, go wi th  d i f f e r e n t  types of housing. I n  a d d i t i o n ,  we d i v i d e  

occupat ions i n t o  two c a t e g o r i e s ,  those  t h a t  a r e  c a r r i e d  on i n  a  home 

bus iness  and those t h a t  a r e  no t .  

Type of Employment and Housinq 

Does t h e  type of housing vary wi th  t h e  type of employment of t h e  

occupants? This  ques t ion  has many aspec t s ,  and some of these  can be  

addressed wi th  d a t a  from t h e  1980 housing survey. A s  can be  seen  i n  

the  t a b l e s ,  occupat ions of household heads were grouped i n  t h e  usua l  

f a sh icn ,  except  t h a t  t h e  p r o f e s s i o n a l  category was subdivided t h r e e  

ways and t h a t  cons t ruc t ion  workers were s i n g l e d  ou t  from o t h e r  s k i l l e d  

and unsk i l l ed  manual workers,  r e spec t ive ly .  Educators and sal.espeople 

a r e  those  of a l l  l e v e l s ,  from t eache r  t o  r e c t o r ,  from hawker t:o whole- 

s a l e r .  Pub l i c  and p r i v a t e  s e c t o r  work a r e  combined i n  t h e  c a t e g o r i e s ,  

which a r e  s tandard  c l a s s i f i c a t i o n s .  The "others" category inc ludes  a  

s i n g l e  miner, people on pensions,  e t c .  

Table 21 shows incomes, dwell ing va lues ,  and montly r e n t .  

Construct ion workers were t h e  poores t ,  r ece iv ing  t h e  equ iva len t  of only  

US $150 monthly, wi th  t h e  s k i l l e d  r ece iv ing  onlv  5  percent  more than t h e  

unsk i l l ed  from a l l  household income sources .  Adminis t ra tors  iand t e c h n i c a l  

p ro fes s iona l s  received t h r e e  o r  four  t i n e s  a s  much. around $500 monthly. 



But they l i v e d  i n  dwell ings worth n ine  t i m e s  a s  much a s  those  of s k i l l e d  

c o n s t r u c t i o n  workers,  who, i n  t u r n ,  l i v e d  i n  dwell ings wi th  double t h e  

va lue  of u n s k i l l e d  cons t ruc t ion  workers -- i f  dwel l ings  were owned. 

Value ranged from about  one-year's income f o r  u n s k i l l e d  c o n s t r u c t i o n  

workers t o  about four  and a  h a l f  y e a r ' s  worth f o r  t h e  h i g h e s t  income 

groups. A s  p rev ious ly  noted,  housing was more unequal ly d i s t r i b u t e d  

than income because of i n s u f f i c i e n t  mid-level H2 and H3 housing. 

P a r t  of t h e  va lue  of housing is due t o  land  va lues  i n  a  neighborhood, 

which r e f l e c t s  a  v a r i e t y  of ameni t ies .  Over h a l f  of u n s k i l l e d  and s k i l l e d  

J 
cons t ruc t ion  workers l i v e d  i n  Pueblos Jovenes, whi le  more than  h a l f  of 

p r o f e s s i o n a l s  and managers l i v e d  i n  t h e  b e s t  convent ional  and r e s i d e n t i a l  

d i s t r i c t s .  They made up more than h a l f  of t h e  working popula t ion  i n  

luxury  r e s i d e n t i a l  a r e a s .  

Sa lespeople  and o f f i c e  workers were t h e  most common ca tegory  i n  

convent ional  neighborhoods; s e r v i c e  workers were most important  i n  

s t anda rd  u rban iza t ions ,  and s k i l l e d  workers no t  i n  cons t ruc t ion  were most 

important  i n  popular  u rban iza t ions .  (See Table 22) .  

Cons t ruc t ion  workers,  s k i l l e d  workers,  s a l e speop le ,  and educa to r s  

had added one room s i n c e  moving i n .  For o t h e r s  t h e  average a d d i t i o n  was 

only  h a l f  a  room, meaning about h a l f  had added one, and t h e  o t h e r  h a l f ,  

none. The major adders  were u s u a l l y  t h e  major improvers i n  o t h e r  ways, 

having made t h r e e  o r  more d i f f e r e n t  types  of improvement, wh i l e  o t h e r s  

had made l e s s  than  t h r e e .  But t h e  d i f f e r e n c e  is  no t  l a r g e ,  as may be  

seen  i n  Table 23. I n  terms of t h e  o v e r a l l  e f f e c t  of a l l  t h i s ,  s k i l l e d  

manual workers,  i n  c o n s t r u c t i o n  o r  o u t ,  were t h e  l ead ing  improvers.  

However, more u n s k i l l e d  cons t ruc t ion  workers than  anyone (36 pe rcen t )  



Table 21. Monthly Income, Housing Value, and Rent by Occupation of t h e  Household Head. Percentage Dis t r ibu t ion .  

Monthly Propor t ion  
Household Dwelling Va 1 ue Monthly of Renters ,  

Income US $ Value US $ Income Rent US $ Percent  n= 

1. S k i l l e d  cons t ruc t ion  154 
workers.  

2. Other s k i l l e d  workers 177 
and a r t i s a n s .  

3. Unski l led  cons t ruc t ion  14 7  
workers. 

4 .  Other u n s k i l l e d  
workers.  

5 .  Of f i ce  workers. 2  79 12,812 4  6  19  40 129 

6. Sa lespeople .  2  05 7,777 3  8  1 3  28 225 

7. Agr icu l tu re ,  f i s h e r i e s .  186 4,939 2  7  11 2 0  20 

8. Se rv ice  workers. 196 6,753 3  4  12 28 177 

9. P ro fess iona l  tech- 461 26,288 5  7  27 
n i c i a n s .  

10. Educators .  298 9,740 3  3  14 

11. Other p ro fess iona l s .  351 19,964 5  7  4  5  

12. Adminis t ra tors ,  
managers. 

13. Others .  133 17,606 132 12 

14. T o t a l  Sample. 2  35 9,817 42.0 15  29 1167 

Source: Survey of June 10 - Ju ly  3, 1980. 



Table 22. D i s t r i b u t i o n  of  Households by Occupation o f  t he  Head among Neighborhood Types. Percentages .  

Luxury Standard Popular  Substandard,  Pueblos 
R e s i d e n t i a l  Conventional Urbaniza t ion  Urbaniza t ion  Subdivided Jovenes Tota 

1. S k i l l e d  c o n s t r u c t i o n  2.5 
workers.  (3.9) 

2. Other  s k i l l e d  workers 0.9 
. and a r t i s a n s .  (2.6) 

3. Unski l led  c o n s t r u c t i o n  -- 
workers.  

4. Other  u n s k i l l e d  
workers.  

- 

5 .  O f f i c e  workers.  

6. Sa lespeople .  

7. A g r i c u l t u r e ,  f i s h e r i e s .  5.0 10.0 15.0 15.0 35.0 20.0 100 
(1.3) (0.6) (2.7) (1.6)  (6.0)  (1.3)  (1 .2  

8.  Se rv i ce  workers .  

9. P r o f e s s i o n a l  tech- 25.5 
n i c i a n s .  (17.1) 

10. Educators .  

11. Other p r o f e s s i o n a l s .  15.9 
(9.2) 

12. Adminis t ra tors ,  
managers. 

13. Others .  

14. To ta l  Sample. 6.5 28.3 9.7 16.4 9.9 27.0 100 
(100) (100) (100) (100) (100) (100) (100 

.Is------ '- - --- - - 
e, 



Tab le  23. Exten t  of Dwelling Improvement by Owner Occupants accord ing  t o  t h e  Occupat ion of 
t h e  Head of t h e  Household. 

"Dwelling Number of Number of 
Much Improvement Number of Rooms 

Improved" Types Rooms Added 

1. S k i l l e d  c o n s t r u c t i o n  
workers.  

2. Other  s k i l l e d  workers 
and a r t i s a n s .  

3. Unsk i l l ed  c o n s t r u c t i o n  
workers.  

4. Other  u n s k i l l e d  
workers.  

5. O f f i c e  workers.  

6. Sa lespeople .  20 

7. A g r i c u l t u r e ,  f i s h e r i e s .  10  

8. S e r v i c e  workers. 1 8  

9. P r o f e s s i o n a l  tech- 
n i c i a n s .  

10. Educators .  10  

11. Other  p r o f e s s i o n a l s .  1 8  

1 2 .  Adminis t ra tors ,  
managers. 

13. Others .  1 8  

14. T o t a l  Sample. 19 2.8 3.5 0.7 

Source: Survey of June  10 - J u l y  3, 1980. 



considered t h e i r  dwel l ings  "much improved." Other u n s k i l l e d  workers had 

done t h e  l e a s t ,  w i th  only  7 percent  f ind ing  t h e i r  dwel l ings  "much im-  

proved." Their  incomes were h igher ,  bu t  t h e i r  a b i l i t i e s  were l e s s .  

The amount of improvement should,  of course ,  be r e l a t e d  t o  t h e  

s t a t e  of t h e  dwel l ing  and t h e  s t a g e  of t h e  household i n  i t s  l i f e  cyc le .  

While t h e  heads of most households were i n  t h e i r  mid-40's (around t h e  

sample average of 45.3),  u n s k i l l e d  c o n s t r u c t i o n  workers were s u b s t a n t i a l l y  

younger, around 38.6. Never the less ,  t h e i r  household s i z e  of 5.7 was c l o s e  

t o  t h e  sample average of 5.4. They had been t h e  fewest  y e a r s  a t  t h e  s i t e ,  

8.6 y e a r s  compared wi th  an  average of 11.0; and t h e  age of t h e i r  dwel l ing  

-- 6.2 yea r s ,  w a s  less than h a l f  t h e  average age -- 13.4 yea r s .  (See 

Table 24) . 
Educators had l i v e d  t h e  longes t  a t  given sites, 15.8 yea r s ,  and 

l i v e d  i n  even o l d e r  dwel l ings ,  averaging 17 .1  yea r s .  The t y p i c a l  head, 

aged 50, had moved t o  h i s  dwell ing a t  age  36. 

Among a l l  occupat ional  groups, 30-47 pe rcen t  l i v e d  i n  dwel l ings  

t h a t  had been b u i l t  f o r  o t h e r s .  S e l f h e l p  b u i l d i n g  w a s  n a t u r a l l y  most 

important  f o r  c o n s t r u c t i o n  workers,  e s p e c i a l l y  t h e  s k i l l e d ,  who had 

acquired b u i l d i n g s  t h a t  way a t  a r a t e  of 45 pe rcen t ,  more than double 

t h e  sample average of 20 pe rcen t .  O f f i c e r  workers,  managers, and non- 

t e c h n i c a l  p r o f e s s i o n a l s  o f t e n  h i r e d  a p r i v a t e  b u i l d e r ,  bu t  o t h e r  occupat ional  

groups were more l i k e l y  t o  h i r e  workers d i r e c t l y ,  a c t i n g  a s  t h e i r  own 

con t rac to r s .  Nontechnical  p r o f e s s i o n a l s  were more l i k e l y  than  o t h e r s  t o  

buy a dwell ing from a l a r g e  p r i v a t e  developer .  (Table 25) 



Table 24. Housellold and Dwelling Charac te r i s t i c s  according to  t h e  Occupation of the  Head of the  Household. 

Age of Area of Area of 
Household Household Years a t  Age of S i t e  Dwelling 

Head S ize  S i t e  Dwelling (M2 ) (M2) 

1. S k i l l e d  const ruct ion 42.3. 6.2 10.8 9.8 176.9 74.3 
workers. 

2. Other s k i l l e d  workers 44.2 5.6 11.3 13.2 121.9 83.0 
and a r t i s a n s .  

3. Unskil led construction 38.6 5.7 8.6 6.2 130.1 74.1 
workers. 

4. Other unski l led  
workers. 

5 .  Off i c e  workers. 

6. Saleni-zovle. 

7. A g r i c ~ ~ l t u r e ,  f i s h e r i e s .  50.1 6 .0  9.2 8.5 114.5 84.3 

8. Serv!-ce workers. 44.7 5.8 11.0 12.9 144.9 83.8 

9. Profess ional  tech- 45.7 5.0 10.3  15.5 344.3 178.2 
n i c i a n s  . 

10. Educators. 50.0 5.7 15.8 1 7 . 1  150.7 140.5 

11. Other profess ionals .  47.4 4.3 11.0 15.3 154.1 147.6 

12. Administrators , 
managers. 

13. Others. 57.7 3.1 15.0 17.5 138.4 101.0 

14. To ta l  Sample. 45.3 5.4 11.0 13.4 148.4 104.5 
-- - -  - -- - - - - 

Source: Survey of June 10 - July 3, 1980. 



Table 25. Manner of Cons t ruc t ing  t h e  Dwelling. Owner-occupants acco rd ing  t o  t h e  Occupation of t he  Head of 
t h e  Household. Pe rcen tage  D i s t r i b u t i o n .  

Workers P r i v a t e  Dwelling 
Se l f -he lp ,  Hired by Large Sca l e  P r i v a t e  P u b l i c  was no t  
Mutual Aid Family Developer B u i l d e r  Agency new T o t a l  

1. S k i l l e d  c o n s t r u c t i o n  4  5  
workers .  

2. Other  s k i l l e d  workers  23  
and a r t i s a n s .  

3.  Unsk i l l ed  c o n s t r u c t i o n  36 
workers .  

4. Other  u n s k i l l e d  
workers .  

5. Of £ i c e  workers.  8  

6. Sa lespeople .  1 9  

7. A g r i c u l t u r e ,  f i s h e r i e s .  25 

8. S e r v i c e  workers.  2  3  

9. P r o f e s s i o n a l  tech- 
n i c i a n s .  

10. Educators .  19 2  4  10  14 0  33 100 

11. Other  p r o f e s s i o n a l s .  7 5  2  1 2  3  2  4 3  100 

12. Admin i s t r a to r s ,  
managers. 

13.  Others .  18  16 7 16 0  43 100 

14.  T o t a l  Sample. 20 2  3  5  12 3  3  8 100 

Source: Survey of  June  10  - J u l y  3,  1980. 



The r i c h e s t  group, a d m i n i s t r a t o r s ,  occupied dwell ings t h r e e  times 

2  2  a s  l a r g e  a s  t h e  poores t  -- u n s k i l l e d  workers: 200 m compared wi th  70 m . 
2 2  The sma l l e r  d i f f e r e n c e  i n  s i t e  a r e a ,  (192 m vs  8 1  m ) was due t o  t h e  f a c t  

t h a t  t h e  poor had t h e i r  one-story dwel l ings  on s i t e s  l a r g e r  than  t h e  house, 

whi le  t h e  r i c h  had t h e i r  mul t i - s tory  houses on s i t e s  sma l l e r  than t h e  

2  
f loorspace .  The average was a 105 m2 dwell ing on a  148 m l o t .  With 

2  
344 m , t e c h n i c a l  p r o f e s s i o n a l s  occupied t h e  l a r g e s t  s i t e s  w i th  t h e i r  

2  178 m dwell ings.  

2  
A t  74 m , dwell ings of s k i l l e d  and u n s k i l l e d  construct i .on workers 

were equal  i n  s i z e ,  b u t  t he  s k i l l e d  had double t h e  va lue  pe r  a2 al though 

/ 
both l i v e d  p r i m a r i l y  i n  Pueblos Jovenes. An important  d i f f e r e n c e  between 

t h e  s k i l l e d  and u n s k i l l e d  cons t ruc t ion  workers '  dwell ings i s  access  t o  

water  and t h e  sewer system. Only 9  pe rcen t  of t h e  u n s k i l l e d  had t h a t ,  

l e s s  than  any o t h e r  group. By c o n t r a s t ,  42 pe rcen t  of s k i l l e d  cons t ruc t ion  

workers had a sewer system connect ion,  and over  one t h i r d  had a complete 

bathroom. (Table 26).  Thus they were bo th  more a b l e  and more motivated 

t o  make improvements. 

Except f o r  educators ,  n e a r l y  a l l  p r o f e s s i o n a l s  and managers had a 

sewer system connect ion,  and over a f o u r t h  had two o r  more barhrooms. 

Of f i ce  workers and educators  were somewhat below those  l eve l s , .  About 

ha l f  of non-construction s k i l l e d  manual workers,  s a l e speop le ,  and o t h e r  

s e r v i c e  workers had a  sewer system connect ion and a t  l e a s t  one complete 

bathroom. 



Table  26. Type o f  Water and S a n i t a r y  F a c i l i t i e s  according t o  t h e  Occupation of  t h e  Head of  t h e  
Household. Percentages .  

Sewerage 
Two o r  More One Complete P u b l i c  Sys tern 

Bathrooms Bathroom Standpipe  Connect i o n  

1. S k i l l e d  c o n s t r u c t i o n  
workers.  

2. Other  s k i l l e d  workers 
and a r t i s a n s .  

3. Unski l led  c o n s t r u c t i o n  
workers.  

4. Other  u n s k i l l e d  
workers.  

5 .  O f f i c e  workers.  14.7 

6. Sa lespeople .  9.8 

7. Agr i cu l tu re ,  f i s h e r i e s .  5.0 

8.  Se rv i ce  workers.  7.9 

9. P r o f e s s i o n a l  tech- 
n i c i a n s .  

10. Educators .  

11. Other p r o f e s s i o n a l s .  

12. Admin i s t r a to r s ,  
managers. 

13. Others .  

14. T o t a l  Sample. 11.4 45.1 2 .7  62.5 

Source: Survey of  June 1 0  - J u l y  3, 1980. 



Home Businesses 

This  chapter  on occupat ions and housing concludes wi th  an important  

i n t e r r e l a t i o n  between t h e  two: those  occupat ions t h a t  a r e  c a r r i e d  on i n  

t h e  dwell ing i t s e l f .  Within t h e  dwell ing,  households may have a  s t o r e ,  

a  workshop, o r  c a r r y  o u t  some s e r v i c e .  The t o p i c  of r e n t i n g  rooms t o  

lodgers  o r  t enan t s  has  a l r eady  been d iscussed ,  and t h a t  type of' bus iness  

w i l l  be excluded here .  I n  a l l  cases  t h e  home bus iness  a l lows the  household 

t o  have a  l a r g e r  dwell ing,  and t h e  dwell ing is  p a r t  of  t h e  c a p i t a l  t h a t  

makes t h e  bus iness  poss ib l e .  As long a s  income l e v e l s  a r e  low, t h i s  

j o i n t  oppor tuni ty  f o r  improving incomes, employment, and housirlg must be  

s t r o n g l y  encouraged. 

Out of t h e  1,167 households interviewed dur ing  our  1980 survey,  

132 had home bus inesses :  11.3 percent .  I n  n e a r l y  three-quar te rs  of them 

t h e  head of t h e  household was employed i n  t h e  bus iness .  Al together  t h e r e  

w e r e  284 home workers. 

Monthly incomes of households wi th  home bus inesses  were 96 percent  

as h igh  as incomes of t hose  wi thout  a  bus iness ,  hence t h e  two appeared 

t o  be about t h e  same. Average v a l u e  of t h e  dwell ing w a s  l e s s  by 13  percent  

i n  t h e  c a s e  of owner-occupants, and r e n t  was 7 percent  l e s s  i n  t h e  c a s e  

of t enan t s  w i th  a  home bus iness .  Floorspace was somewhat b igger ,  bu t  

s i te  a r e a ,  number of rooms, number of rooms added, and t h e  l i ke l ihood  of 

a  sewerage system connect ion was about t h e  same. (Table 27). 

These s i m i l a r i t i e s  h i d e  t h e  f a c t  t h a t  home bus inesses  i n  t h e  poorer  

neighborhoods make people r e l a t i v e l y  b e t t e r  o f f ,  wh i l e  i n  higher-income 

neighborhoods home bus inesses  are operated by those  who are worse o f f .  

A sample of merely 132 observa t ions  does n o t  a l low g e n e r a l i z a t i o n  wi th  



much confidence,  and t h e r e f o r e  a  much l a r g e r  survey e x c l u s i v e l y  devoted t o  

home bus inesses  is  being planned. I n  t h e  meantime, we cannot go beyond 

comparing 65 home bus inesses  i n  popular  u rban iza t ions  and Pueblos ~ 6 v e n e s  

wi th  51 i n  high income neighborhoods -- convent ional ,  s t anda rd  u rban iza t ions ,  

and luxury  r e s i d e n t i a l  neighborhoods. S ix t een  home bus inesses  i n  o t h e r  

types of  a r e a  a r e  omi t ted  from t h i s  comparison of t h e  popular  ve r sus  t h e  

high-income. 

F i r s t  of a l l ,  a l a r g e r  p ropor t ion  of dwel l ings  i n  popular  a r e a s  

had home bus inesses  -- 12.8 pe rcen t  compared w i t h  9.8 percent .  Table 27, 

l i n e  2. I n  t h e  popular  neighborhoods they gave t h e i r  o p e r a t o r s  incomes 

t h a t  were 11 percent  h ighe r ,  wh i l e  i n  t h e  high-income neighborhoods they 

went wi th  incomes t h a t  were 6  percent  below t h a t  of t hose  around them. 

Never the less ,  household incomes of  f a m i l i e s  w i t h  homebusinesses i n  t h e  

h igh  income a r e a s  were 52 percent  above those  of  such f a m i l i e s  i n  popular  

neighborhoods, US $286 compared w i t h  US $188. 

Home bus iness  dwel l ings  had a v a l u e  33 pe rcen t  above o t h e r s  i n  

t h e  neighborhood i n  popular  a r e a s ,  b u t  27 percent  below o t h e r s  i n  

high-income a reas .  The amount of  f l o o r s p a c e  i n  t h e s e  a r e a s  by dwel l ings  

2  
wi th  and wi thout  home bus inesses  had t h e  same average ,  121  m ; b u t  i n  

2  
popular  neighborhoods, dwel l ings  wi thout  bus inesses  had only 92 m , 

23 pe rcen t  less. (Table 27, l i n e  9 . ) .  Area of t h e  s i t e  w a s  16  percent  

l e s s  i n  high-income areas i f  t h e r e  w a s  a home bus iness ,  b u t  i n  t h e  popular 

2  
a r e a s  i t  w a s  11 percent  more f o r  a  t o t a l  of  175.7 m . I n  t h e  high-income 

a r e a s ,  home bus iness  o p e r a t o r s  had about  t h e  same number of rooms as o t h e r s ,  

bu t  they were twice  as l i k e l y  t o  have added one of these .  F i n a l l y ,  i n  the  

high-income a r e a s ,  home-business dwel l ings  were less l i k e l y  t o  have a  sewer 

system connect ion than  o t h e r s ,  wh i l e  i n  t h e  popular  a r e a s  they were more 



Table 27, Home Businesses and Others:  C h a r a c t e r i s t i c s  o f  Dwell i n g s  
i n  Which t h e  Household Head o r  Anyone ( I n c l u d i n q  Head) 
Works a t  Home Compared w i t h  Others  (None Works a t  Home). 

Convent ional ,  Stan- Popular  U rban i -  
To ta l  Sample dard, R e s i d e n t i a l  z a t i o n ~  and 

Areas Pueblos Jovenes 

Head Anyone None Anyone None Anyone None 

1.  Sample S i ze  94 132 1035 51 468 6 5 44 1 

2. Percent  8.1 11.3 88.7 9.8 90.2 12.8 87.2 

3. Household Income, Month- 21 7 226 2 36 286 304 188 169 
l y  [US Do1 l a r s  (1980) ]  

4. Years a t  S i t e  15.2 13.6 10.7 14.6 11 .O 13.1 9.6 

5. Owners, Sample S i ze  65 95 71 0 30 260 60 397 

6. Value, US D o l l a r s  (1980) 6,275 8,119 9,360 12,553 17,056 6,019 4,513 

7. Tenants, Sample S i ze  2 3 2 9 31 2 19 202 3 39 

8. Rent,US D o l l a r s  (1980) 15.2 14.5 15.6 11.6 18.4 12.5 12.2 

9. S i t e  Area, m 2 137.4 144.9 148.9 122.2 145.9 175.7 158.0 

10. Floorspace, m 
2 

98.9 114.7 103.2 121.2 121.0 119.9 92.1 

1 1 . Number o f  Rooms 3.32 3.56 3.50 3.82 3.93 3.46 3.20 

12. Rooms Added .71 .81 .73 .63 .35 1.12 1.30 

1 3. Sewerage Sys tem 60.6 60.6 62.7 66.7 79.3 56.9 46.0 
Connect ion,  Percent  

Source: Sample o f  1,167 households, June 10 - J u l y  3, 1980. 



Table 28. Occupation of Home Workers by Type of R e s i d e n t i a l  Area. 
Percentage  D i s t r i b u t i o n ,  Met ropol i tan  Area o f  Lima, 1980. 

Popular  U r -  Convent ional ,  
A 1  1 b a n i z a t i o n s  Standard U r -  Other  

Neighbor- and Pueblos b a n i z a t i o n s ,  Neighbor- 
hoods Jovenes R e s i d e n t i a l  hoods 

1. S k i l l e d  c o n s t r u c t i o n  
workers. 

2. Other  s k i l l e d  workers 
and a r t i s a n s .  

3 .  Unski l led  c o n s t r u c t i o n  
workers.  

4. Other  u n s k i l l e d  
workers. 

5. O f f i c e  workers. 

6. Sa lespeople .  

7. A g r i c u l t u r e ,  f i s h e r i e s .  

8. Se rv i ce  workers.  

9. P r o f e s s i o n a l  t echn ic i ans .  

10. Educators .  

11. Other  p r o f e s s i o n a l s .  

12. Admin i s t r a to r s ,  
managers. 

To ta l  Sample, pe rcen t  
n  = 



l i k e l y  t o  have such a connection. I n  both types  of a r e a s ,  opel-ators  of 

home bus inesses  were l i k e l y  t o  have been 3 112 yea r s  longer  a t  t he  s i t e  

than o t h e r  r e s i d e n t s .  A home bus iness  t akes  a whi le  t o  establish, and 

apparent ly  i t  keeps households from moving a s  r e a d i l y .  

Among types  of occupat ions,  t h e  d i s t r i b u t i o n  of home bus inesses  was 

about t h e  same i n  high-income and popular  a r e a s .  Most common were s k i l l e d  

workers (not  i n  c o n s t r u c t i o n ) ,  34 and 31 percent .  Salespeople were second 

wi th  22 pe rcen t  i n  high-income a r e a s  and 28 percent  i n  popular  a reas .  

Next came s e r v i c e  workers and people who worked i n  home o f f i c e s .  (See 

Table 28). 

A gene ra l  pre l iminary  impression is  t h a t  home bus inesses  served 

somewhat more e l i t e  neighbors  i n  t h e  high-income neighborhoods, bu t  t h a t  

they were themselves an e l i t e  i n  popular  neighborhoods. They .may have 

reduced income i n e q u a l i t y  i n  high-income neighborhoods and increased  i t  

i n  popular neighborhoods, wh i l e  r a i s i n g  t h e  average i n  both types  of a reas .  

Thei r  e f f i c i e n c y  seems t o  be  supported by t h e i r  s u r v i v a l  among those  

households t h a t  have l i v e d  longes t  a t  a site. They a r e  c l e a r l y  a s s o c i a t e d  

wi th  l a r g e r ,  b e t t e r ,  o r  more improved housing than  would o therwise  be t h e  

case. A l l  of t h i s  came about without  s p e c i a l  p o l i c i e s  t o  f o s t e r  home 

bus inesses ,  such a s  t r a i n i n g ,  changes i n  urban l ayou t ,  o r  smal l  l oan  

programs. I t  seems reasonable  t o  suppose, t h e r e f o r e ,  t h a t  suc.h p o l i c i e s  

would have a b e n e f i c i a l  e f f e c t .  



VII. CONCLUSION 

Housing and employment problems i n  developing c o u n t r i e s  have o f t e n  

been regarded a s  p a r t i a l l y  o r  wholly in so lub le .  Housing investment is  

er roneous ly  seen  a s  a  s u b t r a c t i o n  from more product ive  uses  of c a p i t a l .  

More housing seems t o  mean l e s s  income growth and l e s s  c a p a c i t y  t o  

a f f o r d  housing. A t  t h e  same time, more employment o p p o r t u n i t i e s  i n  

housing c o n s t r u c t i o n  a r e  be l i eved  t o  a c c e l e r a t e  mig ra t ion  i n  a  way t h a t  

l eaves  more people unemployed a f t e r  t h e  program is over.  What i s  no t  

s t a t e d  i s  t h a t  t h e s e  undes i r ab le  events  a r e  l i k e l y  only  i f  housing i s  

subs id ized .  

The exper ience  of Peru confirms t h a t  such pessimism i s  o u t  of p l ace .  

Problems e x i s t  because 43 percent  of t h e  1980 Lima housing s t o c k  must b e  

c l a s s i f i e d  a s  substandard o r  worse and because more than  400,000 a d d i t i o n a l  

households must b e  accommodated du r ing  t h e  1980's.  But s o l u t i o n s  a l s o  

e x i s t :  Housing programs can mobi l ize  savings  t h a t  would be less product ive  

o r  n o t  a v a i l a b l e  a t  a l l  f o r  o t h e r  u ses .  With f l e x i b l e  sav ings  i n s t i t u t i o n s  

and a r e a l i s t i c  approach toward l and lo rds  and t e n a n t s ,  employment 

o p p o r t u n i t i e s  i n  t h i s  s e c t o r ,  i nc lud ing  work i n  upgrading, should rise 

s t e a d i l y ,  l e a v i n g  workers w i t h  b e t t e r  incomes than  they would have had 

elsewhere,  which i s  what r e a l l y  ma t t e r s .  

A reasonable  s t anda rd  of housing we l fa re  can only b e  a t t a i n e d  by 

a  b u i l d i n g  program t h a t  a l lows a l l  types  of c o n s t r u c t i o n  t o  be  c a r r i e d  on 

wi th  whatever r e sources  t h e  owners and occupants  can save  over  a  decade 

o r  two. The b u i l d i n g  of minimal and b a s i c  u n i t s  e s p e c i a l l y  should no t  

b e  neg lec t ed ,  as i t  w a s  du r ing  t h e  1970's .  But w i t h  r i s i n g  incomes, 

n e a r l y  200,000 new good and e x c e l l e n t  u n i t s  w i l l  a l s o  be needed. A t  a l l  



l e v e l s  many b e t t e r  dwel l ings  w i l l  have t o  be  c rea t ed  through expanding 

and improving t h e  e x i s t i n g  housing s tock .  This upgrading process has  

a l r eady  had conspicuous importance i n  L i m a  and i s  f o r t u n a t e l y  be ing  

supported by some new lending  programs. A t  t h e  same time, t h a t  p a r t  

of t h e  e x i s t i n g  housing s t o c k  t h a t  i s  r en ted  cannot be allowed t o  d e t e r -  

i o r a t e  u n t i l  i t  d isappears .  Whoever saves and b u i l d s  f o r  tena.nts  makes 

a c o n t r i b u t i o n  t o  housing we l fa re  and r e q u i r e s  i n c e n t i v e s  t h a t  can 

wi ths tand  i n f l a t i o n .  Ou t r igh t  s u b s i d i e s  should be l i m i t e d  to  t h e  poores t  

households and be  provided i n  t h e  form of i n f r a s t r u c t u r e  and 1.oans f o r  

buying m a t e r i a l s .  S t r e e t s ,  water ,  sewerage d i s p o s a l ,  and e l e c t r i c i t y  

a r e  necessary  components t h a t  have been provided competently i.n r e c e n t  

decades. Thei r  expansion must now cont inue  a t  a lower c o s t  t h a t  more 

households can a f f o r d .  

I n  r e l a t i v e l y  prosperous y e a r s ,  about s i x t y  thousand workers i n  

Lima have been employed formally o r  informal ly  i n  dwell ing cons t ruc t ion .  

Of these ,  one t e n t h  o r  s o  b u i l d  t h e  i n f r a s t r u c t u r e  and one t h i r d  add 

improvements t o  a l r eady  completed bui ld ings .  This  t h i r d  does n o t  c o n s i s t  

of observed workdays bu t  of an e s t i m a t e  of t h e  number workdays t h a t  

p ro fes s iona l  cons t ruc t ion  workers would have needed f o r  t h e  apparent .  

amount of expansion. Inc luding  t h a t  implied by t h e  improvements, o n s i t e  

r e s i d e n t i a l  cons t ruc t ion  employment was about s i x  pe rcen t  of ::he employed 

l abor  f o r c e  of t h e  Lima Metropoli tan Area. 

I f  wages r i s e  r e l a t i v e  t o  o t h e r  bu i ld ing  c o s t s ,  c o n s t r u c t i o n  work 

becomes less labor- in tens ive ;  and when they f a l l ,  t h e  p a t t e r n  is  reversed .  

There is a discrepancy between t h e  d a i l y  wages and f r i n g e  b e n e f i t s  a s  

repor ted  by bu i ld ing  f i rms  compared wi th  s ta tements  by workers. Given 



t he  system of subcon t rac t ing  and sub-subcontract ing,  r e p o r t s  by workers 

a r e  probably more accura t e .  Espec ia l ly  c r e d i b l e  i s  t h e  r e p o r t  of workers 

t h a t  t h e  d i f f e r e n t i a l  f o r  s k i l l e d  workers was 36 pe rcen t ,  n o t  t h e  mere 

7 pe rcen t  t h a t  would have app l i ed  i f  a l l  t h e  l e g a l  minima could have 

been s t r i c t l y  enforced.  

Using t h e  b u i l d i n g  f i rms '  e s t i m a t e s  of l a b o r  i n t e n s i t y ,  o n s i t e  

2 
employment r o s e  from about  100 workdays f o r  a 25 m c o r e  house t o  1,100 

2 
workdays f o r  a 200 m e x c e l l e n t  res idence .  Pu t  d i f f e r e n t l y ,  t h e r e  i s  a 

r i s e  from 4 workdays pe r  squa re  meter t o  5.5 workdays p e r  squa re  meter .  

To t h i s  t o t a l  must be added t h e  40-45 pe rcen t  of employment contained 

i n  t h e  components, t h e  m a t e r i a l s  and equipment t h a t  make them, and so  

2 
f o r t h .  The average owner-occupied dwel l ing  of 127.8 m was b u i l t  w i t h  

about 640 o n s i t e  workdays, of which 152 workdays were i n  a d d i t i o n s  and 

improvements. To t h i s  t o t a l  one must add about  260 workdays i n  m a t e r i a l s  

and 50 workdays i n  i n f r a s t r u c t u r e .  

Housing is  r e l a t e d  t o  employment n o t  only through i t s  p rocess  

of cons t ruc t ion ,  b u t  a l s o  through t h e  type  of p r o f e s s i o n  of t h e  occupants .  

The most expensive housing i n  t h e  most e l e g a n t  neighborhoods is  occupied 

by p r o f e s s i o n a l  t e c h n i c i a n s ,  such a s  phys ic i ans  and eng inee r s ,  and by 

a d m i n i s t r a t o r s  o r  managers. They have t h e  h i g h e s t  incomes. The s m a l l e s t  

/ 
wors t  s e r v i c e d ,  and l e a s t  va luab le  dwel l ings  i n  Pueblos Jovenes a r e  

occupied by s k i l l e d  c o n s t r u c t i o n  workers and u n s k i l l e d  workers of a l l  

types.  They were t h e  poores t .  Never the less ,  s k i l l e d  c o n s t r u c t i o n  

workers had made more improvements t o  t h e i r  dwel l ings  than  anyone e l s e  

and had added t h e  l a r g e s t  percentage  of rooms.- Consequently t h e i r  

dwel l ings  were worth n e a r l y  twice  a s  much a s  those  of u n s k i l l e d  c o n s t r u c t i o n  

workers.  But t h e s e  u n s k i l l e d  workers were somewhat younger and had l i v e d  

fewer yea r s  i n  t h e  improved dwell ing.  



Const ruc t ion  workers were most l i k e l y  t o  have obta ined  t h e i r  

housing through se l f -he lp  b u i l d i n g ,  wh i l e  a l l  o t h e r  households were 

most l i k e l y  t o  have acqui red  an a l r eady  e x i s t i n g  dwell ing.  I f  t h e  

b u i l d i n g  was new, o t h e r  s k i l l e d  workers ,  salesmen, educa tors ,  and 

p r o f e s s i o n a l  t echn ic i ans  were most l i k e l y  t o  have h i r e d  workers d i r e c t l y ;  

whi le  a d m i n i s t r a t o r s  and managers would l e t  a bu i ld ing  f i r m  do t h e  

con t r ac t ing .  

The s tudy  concludes by no t ing  t h a t  e leven pe rcen t  of dwel l ings  

were p a r t l y  used a s  s t o r e ,  workshop, o r  o f f i c e .  I n  popular  u rban iza t ions  

and Pueblos Jovenes, t h e  p ropor t ion  r o s e  t o  n e a r l y  t h i r t e e n  pe rcen t ,  one 

i n  e i g h t .  These home bus ines ses  helped t o  make t h e  incomes of households 

e leven  percent  h ighe r  than they would o therwise  have been. With t h i s  

income they obta ined  dwel l ings  t h i r t y  percent  l a r g e r  and t h i r t y - t h r e e  

percent  more va luab le  than  those  of t h e i r  neighbors .  A t  t h e  same t ime,  

t h e  l a r g e r  and b e t t e r  dwell ings w e r e  probably a  p r e r e q u i s i t e  f o r  

ope ra t ing  t h e  home bus iness .  The i n t e r a c t i o n  needs t o  be s t u d i e d  more 

thoroughly i n  o r d e r  t o  develop s u i t a b l e  p o l i c i e s  f o r  urban l ayou t ,  c r e d i t ,  

and t r a i n i n g .  A gene ra t ion  of experiments ,  u s u a l l y  b u t  n o t  always 

s u c c e s s f u l ,  has  made Peru a l e a d e r  i n  d e a l i n g  wi th  urban expansion. 

No doubt o t h e r  c o u n t r i e s  w i l l  con t inue  t o  l e a r n  from imagina t ive  programs 

t r i e d  f i r s t  i n  t h e  l l e t r o p o l i t a n  Area of Lima. 



FOOTNOTES 

'~nformes  Ocupacionales (Lima: ~ i r e c c i g n  General d e l  Empleo , 

Minis t e r io  de Trabajo ,  November 1930), Table 14.  

2 ~ u e l d o s  y S a l a r i o s :  Encuestas  d e  Es tablec imientos  (Lima: ~ i r e c c i o h  

General d e l  Empleo, Min i s t e r io  de  Trabajo ,  December 1980), Table 3. According 

t o  Table 5 ,  E n t e r p r i s e s  wi th  10 - 24 workers,  t h e  s m a l l e s t  ones surveved, 

pa id  average wages of only S/1,108 (US $3.89). 

3 ~ o r  f r i n g e  b e n e f i t s  and t h e  r a t e s  allowed on piecework, s e e  Jo rge  

Palma Mart inez,  ~ u f a  P r s c t i c a  d e l  Trabajador en ~ o n s t r u c c i 6 n  C i v i l  d e l  Peru 

(Lima: Palma, 1980). Also "Tablas d e  Porcen ta j e s  d e  Leyes S o c i a l e s  en 

Ed i f i cac ibn , "  Camara Peruana de  Construcci6n (mimeographed) Lima, 1980. 

4 The s i x  country s t u d i e s  were under t h e  supe rv i s ion  of Norma 

Botero (Columbia), Davindar Lamba (Kenya), Ehsan Ahmed ( ~ a k i s t a n )  , Nimal 

Gunat i l leke  ( S r i  Lanka), Ridha Ferchiou ( 'Tunisia?,  and Manenga Ndulo 

(Zambia). See W. Paul  Strassmann, "Employment i n  Construct ion:  Multi- 

Country Es t imates  of Costs  and S u b s t i t u t i o n  E l a s t i c i t i e s  f o r  Small Dwellings," 

Economic Development and C u l t u r a l  Change, forthcoming. 

' ~ u f i n o  Cebrecos Rev i l l a ,  ~ o n s t r u c c i b n  d e  Vivienda y Empleo (Lima: 
/ / 

Documentos d e  Trabajo No. 35, Departamento de  ~ c o n o m i a ,  P o n t i f i c a  Universidad 

~ a t d l i c a  d e l  Peru,  A p r i l  1978). 

6 ~ e e  Appendix A f o r  an explanat ion .  

' I ~ a v i d  C o l l i e r ,  S q u a t t e r s  and Oligarchs : A u t h o r i t a r i a n  Rule and 

Po l i cy  Change i n  Peru (Baltimore: Johns Hopkins Un ive r s i ty  P r e s s ,  19761, 

p. 49. During 1962-63, p a r t l y  dur ing  t h e  Godoy-Lindley m i l i t a r y  government, 

an a d d i t i o n a l  35,200 people formed se t t l emen t s .  



8 
Abelardo ~ k c h e z  ~ e g n ,  Raul Guerrero d e  10s R ~ O S ,  J u l i o  ca rde r& 

Cockburn, Luis  O l i v e r a  Cardenas, ~ u ~ u r i z a c i o / n  en Lima Metropol-itana (Lima: 

Desco, Centro de Es tudios  y Promoci6n d e l  D e s a r r o l l o ,  1979. Wri t ing  from 

a Marxis t  p e r s p e c t i v e ,  t h e  a u t h o r s  a s s e r t  t h a t  w i thou t  a s o c i a l  transform- 

a t i o n ,  l l s l u m i f i c a t i o n  of t h e  new s e t t l e m e n t s  w i l l  b e  a permanent and 

i n c r e a s i n g l y  a c u t e  problem." (p. 159) .  They concede, however, t h a t  they  

have made a " q u a l i t a t i v e "  r a t h e r  t h a n  a " q u a n t i t a t i v e  ana lys i s " .  (p.  14)  

The book n e v e r t h e l e s s  c o n t a i n s  i n t e r e s t i n g  accounts  of spec i fFc  neighbor- 

hoods which sometimes c o n t r a d i c t  t h e  b a s i c  t h e s i s .  For example, t h e  

a u t h o r s  recognize  t h a t  former s q u a t t e r  a r e a s  of San Mar t in  de  Po r r e s  

have developed i n t o  middle  c l a s s  neighborhoods. (pp. 135-36). 

' 0 f i c i n a  Nacional d e  ~ s t a d f s t i c a ,  Cuentas Nacionales  d e l  Peru, 

1950-1978 (Lima, May 1978) .  



APPENDIX A 

The Production Function and Der ivat ion of 
t h e  Employment-Estimating Equation 

I n  t h e  simple production func t ion  t o  be  used here ,  s u b s t i t u t i o n  among 

unsk i l l ed  and s k i l l e d  workers (N , N  ) does not  a f f e c t  s u b s t i t u t i o n  between 
u  S 

l abor  a s  a  whole and non-labor f a c t o r s  of production -- c a p i t a l ,  ma t e r i a l s ,  

and o rgan iza t ion  (K, M ,  0). Involved is t h e  assumption of s e p a r a b i l i t y ,  t h a t  

can be expressed formally a s  fol lows: 

Here - Y i s  output  and - a  and - b  are ou tpu t  e l a s t i c i t i e s  f o r  non-labor and 

l abor  f a c t o r s  respec t ive ly .  The widespread observat ion t h a t  t h e  sha r e  of l abo r  

i n  bu i ld ing  c o s t s  remains c l o s e  t o  one-quarter i n  s p i t e  of g r e a t  v a r i a t i o n s  

i n  t h e  sk i l l ed-unsk i l l ed  pay r a t i o  and t h e  sk i l l ed-unsk i l l ed  employment r a t i o  

is cons i s t en t  wi th  b = .25.  Assumed i s  an  absence of economies of s c a l e  and 

t he r e fo r e  a  = .75. The e l a s t i c i t y  of  s u b s t i t u t i o n  between t h e  two types of 

f a c t o r s  is  thereby a l s o  implied t o  b e  un i ta ry .  I n  a  sample of 74 f i rms i n  s i x  

coun t r i e s  we found i t  t o  be 0.95. 

Between t h e  two types of l abo r ,  w e  found i t  t o  b e  0.88. A s  unsk i l l ed  

wages r o s e  from USS1 t o  USSS per  day, t h e  s k i l l  premium, genera l ly  remained 

around 100 percent ,  and t h e  s h a r e  of s k i l l e d  workers s t ayed  around 40 percent .  

The i s s u e s  of s e p a r a b i l i t y  and labor-labor s u b s t i t u t i o n  e l a s t i c i t i e s  

have not  y e t  been s tud ied  a t  t he  l e v e l  of l a b o r e r s  ve rsus  craftsmen w i th in  an 

indust ry .  The l i t e r a t u r e  was r ecen t l y  reviewed by Daniel S. Hamermesh and 

James Grant i n  "Econometric Studies  of Labor-Labor Subs t i t u t i on  and t h e i r  



Impl ica t ions  f o r  Pol icy ,"  Journa l  of Human Resources, F a l l  1979. Thir ty-s ix  

con t r ibu t ions  a r e  covered, beginning wi th  Zvi G r i l i c h e s ,  "Capi ta l  S k i l l  Complementarity," 

Review of Economics and S t a t i s t i c s ,  November 1969, t h e  seminal p iece .  

Elany of t h e  U.S. s t u d i e s  i m p l i c i t l y  assume s e p a r a b i l i t y  and measure 
* 
. s u b s t i t u t i o n  among types of l a b o r  without  t e s t i n g  e f f e c t s  on non-labor i n p u t s  

(usua l ly  c a p i t a l ) .  The only j u s t i f i c a t i o n  f o r  t h e  exclus ion is  t h a t  t h e  conse- 

quent b i a s  w i l l  b e  less than t h a t  introduced by poorly measured non-:Labor d a t a .  

Ambiguities about t h e  amount of c a p i t a l  and t h e  volume of p r o f i t s  a r e  o f t e n  

g r e a t e r  than those  about employment and wage r a t e s .  

Employment Est imation wi th  Two Types of Labor 

With t h e  assumption of two types of l a b o r  w i t h  a v a r i a b l e  e l a s t i c i t y  of 

s u b s t i t u t i o n  between them, w e  s h a l l  d e r i v e  t h e  employment genera tor ,  @, using 

t h e  t h r e e  r a t i o s :  

r = W/C, t h e  wage b i l l ,  W, i n  t o t a l  c o s t s ,  C.  

P ' wS /wu, t h e  r a t i o  of s k i l l e d  t o  u n s k i l l e d  wages. 

9 ' NUINS, t h e  number of u n s k i l l e d  workers employed 
f o r  every s k i l l e d  worker. 

The wage b i l l ,  W, is  equal  t o  t h e  d a i l y  wage r a t e ,  inc luding f r i n g e s ,  w,  

times t h e  number of workdays, N, of each type  of worker -- s k i l l e d ,  s, and 

unsk i l l ed ,  u. 

Using t h e  second two r a t i o s  above, w e  can s impl i fy  matters by expressing - 
- everything i n  terms of t h e  wages of unsk i l l ed  workers, w and t h e  number 

u ' 
of s k i l l e d  workers, N , s i n c e  w = w p and NU = Nsq. s S u 



We now have t h e  employment of s k i l l e d  workers f o r  a given wage b i l l .  

Using t h e  r a t i o ,  r ,  o r  W = r C ,  s k i l l e d  employment can b e  r e l a t e d  t o  t h e  ' 

c o s t  of t h e  p r o j e c t ,  
UP 

Since  t h e  number of u n s k i l l e d  workers is equa l  t o  qN t o t a l  employment, 
s ' 

N = Ns(l + q ) ,  o r  

N = r ( l  + q) . - - C  and r ( l  ( p + q 9 )  + 1 (6)  
( P  + 9)  W u  

The f i r s t  term of (6) r e l a t e d  t h e  t h r e e  r a t i o s  t o  one ano the r  and is 

t h e  genera to r ,  0. The second term is t h e  r e c i p r o c a l  of t h e  u n s k i l l e d  wage 

r a t e .  Togehter t h e s e  two c o n s t i t u t e  a  m u l t i p l i e r  t h a t  r e l a t e s  t h e  t o t a l  

cast of a  p r o j e c t ,  C ,  t o  t h e  employment, N,  t h a t  is genera ted .  Because of 

t h e  p o s s i b i l i t y  of i n f l a t i o n ,  t h e  term w i t h  t h e  r a t i o s ;  0 ,  is l i k e l y  t o  be 

more s t a b l e  than t h e  o t h e r  two. But r and q may va ry  w i t h  t h e  type  of p r o j e c t ,  - 

i, and should a c t u a l l y  be  expressed a s  r and q  . 
i i 

Employment Es t imat ion  wi th  Three Types of Labor 

If t h e r e  is a  t h i r d  type of l a b o r ,  more h i g h l y  s k i l l e d  and pa id  than  

s k i l l e d  l a b o r ,  t h e  employment e s t i m a t o r  becomes s l i g h t l y  more complex. Assume 

t h e  fo l lowing r a t i o s  a r e  cons tan t :  

m = w / w  t h e  r a t i o  of earnings  of t h e  t h i r d  type  
h  u of l a b o r  t o  those  of u n s k i l l e d  l a b o r  p e r  

day. 

k  = NU/Nh t h e  number of u n s k i l l e d  workers f o r  each 
worker of t h e  t h i r d  type. 



The t o t a l  amount of l a b o r  is now: 

The wage b i l l ,  W,  w i l l  be: 

A f t e r  a s e r i e s  of a l g e b r a i c  s u b s t i t u t i o n s ,  t h e  employment e s t i m a t o r  f o r  t h r e e  

types  of l a b o r  tu rns  ou t  t o  be: 

To determine employment, t h i s  term has  t o  b e  m u l t i p l i e d  by t h e  to ta l .  c o s t ,  C ,  and 

d iv ided by the  u n s k i l l e d  wage r a t e ,  wU. 
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