
THROUGH BUILDIIGGENERATION 

CORE 	 HOUSING IN PERU 

Report P - 5 

EMLOYENT 

By 

W. Paul Strassmann
 
Professor of Economics and Principal Investigator 

Housing in Development Unit 
Michigan State University
 
East Lansing, Michigan
 

November 1980
 

Preliminary report based on data collected by Norma L. Botero. 
The
research has been sponsored by the Office of Urban Development, Bureau
for Development Support, Agency for International Development, in
accordance with Contract AID/DS-otr-C-0012.
 



EFXLOYMEY! GENERATION THROUGH BUILDING CORE HOUSING IN PERU
 

The number of Jobs created by a housing construction program can
 

be measured in two ways: 
 Physically and economically. The physical way
 

gives workdays per square meter, and the economic way shows workdays for
 

a given volume of spending. 
 If the optimal design, construction method,
 

and type Lf firm is to be used in a building program, however, both
 

measures of employment generation must be considered. With only the first
 

measure, workdays per square meter could be multiplied at an excessive
 

cost; and with only the second measure, workdays per expenditure could
 

be raised without enough growth in physical output. 
 Loth considerations
 

remind us 
that additional employment must be productive.
 

Focus
 

In this report we shall consider the employment generated by two
 

types of core housing built in three alternative scales by three types of
 

organization. 
One core house, Nucleo Basico, has been designed by the
 

Peruvian Ministry of Housing and Const-uction; and the other is 
a Tunisian
 

plan, Logement Evolutif, for which we have previous estimates for six
 

other countries. 
The volumes are small (10 units), medium (50-80), and
 

large (100-1,000), 
cr 10, 65, and 550. The principal conclusion is that
 

the intermediate volume is best because it generates the most work and yet
 

builds dwellings at lowest cost. 
 Although this result matches findings
 

in the other countries, it must be regarded as 
tentative since it is based
 

on only three (very thorough) estimatLs.
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Another objective of this report is to demonstrate a simple
 

guideline for estimating employment generation from construction without
 

a highly detailed item by item cost analysis. That formula can be used
 

on projects at other places and time,.
 

Before proceeding, we should itemize what this report does not do.
 

First, it says nothing about net employment generation. 
 If additional
 

core housing is built, some workers may leave other jobs to do so, 
thus
 

making the net employment rise less than the jobs counted 
on the core
 

houses. 
 Second, offsite and indirect employment are not part of this report.
 

Infrastructure employment on streets, electrical lines, and water 
and
 

sewerage pipes are 
treated separately in "Urban Infrastructure and Employment
 

in Peru" (East Lansing: 
 Michigan State University, October, 1980; mimeo­

graphed). 
 Work by designers, inspectors, salesmen, supervisors, and others
 

in the contractor's office is omitted becaus- it does not vary directly with
 

the volume of building. Still it might be as high as 
5-10 percent of the
 

total. 
 Indirect employment generated in building materials production
 

(and inputs into that, etc.) 
is also not counted. A recent study by Rufino
 

Cebrecos Revilla estimated that for five job3 
in construction, only two 
are
 
generated indirectly in materials, etc., 
for low-cost single-story housing.I
 

This estimate is close 
to those found in Mexico, Brazil, and elsewhere, so
 

repeating the work did not appear worthwhile.
 

Finally, one 
should remember that loans or expenditures by government
 

for a housing program do not lead directly to an equivalent amount of
 

building and employment. 
Varying amounts of funds must be diverted to the
 

purchase of 
raw land, and that does not necessarily create employment.
 

Moreover, new funds will generate additional matching savings for housing
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by some income groups and merely substitute among others for funds that
 

they would have spent fcr dwelling construction all aloug. 
In the first
 

case the effect on employment is greater and in the second case 
it is less
 

than might have been anticipated."A
 

The Two Core Dwelling Types
 

The two core dwellings for which onsite employment was estimated
 

are very similar, 
as may be seen in Figures 1 ­ 4, but the Peruvian Nueleo
 

Basico is larger and has 
more equipment. Both are rectangular with a flat
 

roof supported by reinforced concrete posts and a collar beam. 
With a
 

floorspace of 34.4 m 
on a 90 lot, the Peruvian plan is larger than the
 

Tunisian L 
 Evolutif with its floorspace of 24.9 m 
on a 77 m lot.
 

The Tunisian roof consists of concrete panels, while the Peruvian roof has
 

cement poured over lightweight bricks among supporting reinforced beams.
 

Plumbing fixtures for the Tunisian plan consist of 
no more than a Turkish
 

toilet and one sink in the kitchen. The Peruvian plan has a Western toilet
 

a shower, a washbasin, and the kitchen sink. 
These are connected to a
 

sewerage systebi while the Tunisian plumbing goes 
to a septic tank. The
 

Tunisian plan is more rudimentary, hence more improvable, and aimed at a
 

lower income group. 
 However, it includes an approximate 4 percent expend­

iture for whitewashing the walls and painting doors and window frames, which
 

the Peruvian plan leaves to the occupants.
 

Estimates for the Tunisian plan were made in Lima in order to compare
 

Peruvian costs with those of six other countries. Even for a standard plan
 

such comparisons are a bit hazardous because techniques and designs may be
 

unfamiliar in some countries and because of foreign exchange rate conversion.
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The exchange rate reflects events in international trade and finance, not
 

relative productivity in building homes, which are non-traded commodities. 

Nevertheless, it is noteworthy that construction cost for Peru was lower
 

than in any of the other six countries, US $2,852 when the house was built
 

at a volume of 1 ­ 10 units. 
 Average for the other countries was US $4,338
 

in 1979. (See Tables i and 2). 
 Lowest cost among the other countries was
 

found in Colombo, Sri Lanka, where the unit could have been built for $3,117.
 

In Tunisia itself the cost would have been $4,253.
 

In terms of workdays per unit, Peruvian construction seemed even more
 

efficient compared with the other countries. To build the unit would have
 

taken only 92 workdays in Lima, compared with 280 workdays for the average
 

of the other six countries. This difference is mainly due to 
the difference
 

in wage levels and the substitution of equipment, easily installable compon­

ents, and better management for labor. 
Daily wages for unskilled laboL- in
 

Lima were the equivalent of US $7.32 in June-July 1980, while daily wages
 

in the six other countries in July 1979 averaged less than half as much:
 

US $3.09 according to employers and US $2.67 according to workers.
 

An anomaly in Peru, however, was the low premium for skilled workers. 

These received only 6 percent more 
than the unskilled, compared with 100
 

percent more in the other countries. In Medellin, Colombia; the skilled
 

received nearly 200 percent more than the unskilled. Substitution of the 

unskilled for the skilled was therefore intense in Hedellin. 
 In Lima, out 

of 15 workers, 9 would typically be skilled and 6 unskilled; but in Model1Hn 

the proportion was 5 skilled and 10 unskilled. 
The Medellfn proportion is 

actually not far from the average unskilled-to-skilled employment ratio,
 

q - 1.7, in the six countries. Workdays per unit in Medell'n were 
not much
 

above those in Lima: 112. All this may be 
found in Tables 1 and 2.
 



i1-;% 

Concrete Posts in Six Countries, Sumnze- 1979.
 

fIZ~i •~.Cost cCons Lructionanu_.- ;:pioynt),, <no::on fo a .. a .... ,,. 

Colombo, 

Sri 
Lanka 

a i. 

Pakistan 
Lusaka, 
Zambia 

aawalpindi,'Nairobi, 
Kenya 

Medellin, 
Colombia 

VIVolume: 1-'0 Units 
Average, 

Tunis, Six 
Tunisia Countries 

1. Cost of construction, C $3,117 $3,482 $5,107 $6,276 $3,794 $4,253 $4,338 

2. Daily pay, w , of unskilled 

workers, According to: 

a. Workers 
b. Builders 

$ .94 
1.02 

$ 1.92 
$ 2.00 

$ 3.05 
3.80 

$ 2.65 
2.79 

$ 3.30 
4.24 

$ 4.17 
$ 4.70 

$ 2.67 
3.09 

3. Ratio of skilled to 
unskilled wages, p, 
According to: 

a. Workers 
b. Builders 

1.713 

2.125 
1.818 

2.300 
1.898 

2-000 
1.574 

2-000 
2.756 

2.975 
1-808 

1.654 
1.93 

2.17 

4. Unskilled workers employed 

per skilled worker, q, 
According to: 

o 

a. Workers 

b. Builders 
1.50 

1.31 

1.73 

1.53 
1.50 

1.62 

3.00 

2.86 

1,46 

2.11 
.48 

1.37 

1.61 

1.80 

5. Ratio of labor costs 
to total cost, r, .150 .185 .198 .352 .205 .314 .234 

6. Employment generator, 0 ­

r(l + q) 
(p + q) 

a. Worker-based 

b. Ldilder-based 
.117 

.101 

.142 

.121 
.146 

.143 

.308 

.280 

.119 

.125 
.203 

.246 

.173 

.169 

7.'Workdays for the dwelling. 

According to: 

a. Workers 
b. Builders 

388 
309 

258 
210 

244 
192 

729 
632 

137 
112 

207 
223 

327 
280 



Table 2 

Employment Effect of Volume of Construction
 
Two Core Housing Types, Lima, Peru, 1980
 

Units in Cost per 
 Workdays Employment Number of Employment

Contract 
 Unit per Unit Generator Units per months pei
 

$1,000,000 $I,000,00C
 
(1) (2) (3) (4) 
 (5) (6)
 

Tunisian 2
 

Plan, 24.9 m
 

1. Firm A 
 10 2,852 i01 55 351 1,418 

2. Firm B 
 65 ?,687 102 .372 372 1, 518 

3. Ministry 
 550 2,153 
 63 .217 
 465 1,186
 

Peruvian 2
 

Plan, 34.4 m
 

1. Firm A 
 10 4,358 132- 9.2 229 1,209 

2. Firm B 365 . ; 3 4 128 .2413 300 563, 
3. Ministry 
 550 2,565 
 76 .208 
 390 1,137
 

Sources: 
 Records were examined and costs estimated in June and July of 1980.
 
Since Ministry of Housing data came from a peri.od when the unskilled 
wage would have been only US $6.37 when converted at a rate of 196.80 
soles per dollar, its cost estimates were raised by 14.8 percent. By

June 1980 the dollar was worth 284.50 soles and the unskilled wage was
 
US $7.32. The unadjusted estimates can be seen in 
the appendix tables.
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The high cost of unskilled labor in Lima was 
thus partly offset
 

by the greater use of comparatively inexpensive skilled labor. 
 The additi
 

substitution of non-labor inputs for workers kept the proportion, r, of
 

onsite wages in total costs down to 
24.2 percent, not far from the average
 

of 23.4 percent for the other countries, but above the 20.5 percent share 

for Medellfn.
 

A pessimist might look at these patterns and conclude that if skill,
 

workers in Peru get US 
$7.78 daily, the unskilled should perhaps get only
 

half that, about US $4.00 daily. As a result, construction employment mig
 

2 1O1rise by 50 percent. The 24.9 m 
core unit could generate 138 not / workd
 

An optimist, by contrast, might accept the high wage levels as 
an
 

inevitable product of history and note that builders have been ingenious
 

enough to more than accomodate their working methods to 
that level. They
 

have introduced so many modifications in building techniques, even without
 

changing the design, that construction costs are actually lower than those
 

in other countries. 
 The main problem with that explanation is that the lo
 

costs may partly reflect the depressed state of the construction sector
 

during the late 1970's.
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Analysis by Components and Volume
 

For a better understanding of the determinants of construction costs
 

and employment, we must 
look at the way specific components of the dwelling
 

are built at various volumes of construction. In addition to 
the 10-unit
 

volume already discussed, we have an intermediate range of aroung 65 
units
 

and a high range around 550 units. 
 We shall concentrate on the Peruvan
 

Nucleo Basico. Details for the Tunisian plan can be found in an 
appendix
 

to this report.
 

The Peruvian plan costs about one-third more than the Tunisian and
 

generates, one-fifth more employment. As Table 2 showed, cost of Firm B io 

23.5 percent below Firm A at a volume of about 65 units, but emplc 

th e sa .Tgeneration -0 128 days per iit is about / • The difference is 
primarily due to the way the basic shell -- foundations, walls, floors,
 

and the roof -- are built: Concrete and masonry work. 
This result is not
 

surprising since at all volumes the shell and associated carpentry for
 

windows and doors 
.ccount for slightly above 80 percent of the cost. 
 (See 

Table 3.) Firm P reported P labor content of the shell of 41jpercent, 

compared with 31 and 23 percent for the lower and higher volumes. 
At the
 

same time, Firm B estimated that 3 unskilled worko~rs would be employed with
 

each skilled man, while thc other two organizations estimated q as being 

much lowL-r, 0.6 and 1.3 respectively. A glance at Appendix Tables A-4, A-8, 

and A-12 shows that these differences apply to each of the subcomponents 

of the shell, walls, roof, etc. At the same time, Firm B chose to prepare
 

the site very skill-intensively with a q of only 
.06. But cost of site
 

preparation is less 
than one percent of the total. 
 Excavation is another
 

low percentage of cost. 
 It is carried out with fewer but less skilled
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workers at the highest volume of 550 houses. 
 Plumbing and electrical
 

work account for about 16 percent of costs in all three cases.
 

As can be seen in the appendix tables, A-1 - A-12, the distribution
 

of costs between the shell and other components is about the same for both
 

the Tunisian and the Peruvian plan. The same applies to the lower cost,
 

yet greater labor-intensity, of the intermediate volume. 
As Table 7 shows,
 

this pattern was also found in Tunisia: a medium-sized firm building 100
 

units annually was more efficient and more employment-generating than a
 

large firm building a large volume, a small firm building a small volume,
 

or any other combination. 
Large firms were likely to be highly mechanized,
 

primarily for other than residential building, and seemed unwilling or 
in­

capable of switching to a simpler approach. Need to amortize equipment
 

was a high fixed cost for them, one that actually fell per unit, making
 

operations more labor-intensive at the highest volumes. 
 Small firms at
 

volumes of 1-10 have high costs because of absent economies of scale and
 

inability to buy materials at a discount, 
 They also have a lower ability
 

to use unskilled workers as a supplement to a critical minimum of skilled
 

workers.
 

Insofar as the three organizations studied have provided represent­

ative information, we may summarize the comparison in the following way:
 

For any piven (fairly large) amount to be spent on Nucleo Basico housing,
 
25


intermediate firms will produxce over / percent more units than smali firms 

-" They will employ more 
than 

onsite workers/. either large or small firms. 
 (See Table 2). These
 

are preferences and tendencies that existed in 1980 and that could change
 

if discounts go to all and if incentives for using labor instead of machines
 

or rapidly installed materials are provided.
 



Table 3. 
Share of Onsite Wages in Cost, r, Ratio of Unskilled to Skilled
 
Workers, q, and Employment Generator, 0, by Component in Peruvian
 
Core Housing at Alternative Volumes.
 

Component 
 Firm A 


V - 10 

1. Site preparation, % of total cost 
 .73 


r .94 

q 1.00 

.91 

2. Excavation, % 
 1.22 


r .94 
q 5.37 
0 .93 

3. Shell, % 39.67 

r .31 
q .62 


.30 


4. Carpentry and Metalwork, % 42.30 

r .10 
q .90 
0 
 .10 

5. Plumbing, % 8.72 

r .23 

q .53 

0 
 .22 

6. Electrical, % 
 7.36 


r .29 
q 1.08 
0 
 .28 

7. TOTAL, % 
 100.00 


r t,23 
q .77 

0 
 .22 


Firm B 

V = 65 
Ministry 

V = 550 

.21 

,71 
.06 
.68 

.27 

.95 
1.00 

.92 

1.26 

.71 
9.45 

.71 

2.85 

.29 
22.22 

.29 

53.94 

.41 
2.98 

.0,40 

64.43 

.23 
1.31 

.22 

29.50 

.11 
1.05 

.11 

15.83 

.10 
1.00 

.10 

6.94 

.17 
1.05 

.26 

10.81 

.23 
1.00 

.22 

8.15 

.13 
1.58 

,13 

5.81 

.25 
.39 
.24 

100.00 

.29 
2.43 
.28 

100.00 

.21 
1.22 

.21 

Source: Records were examined and costs estimated in June and July of 1980.
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Table 4-
 Percentage Distribution of Costs by Component for a Standard 24.9 M2 Dwelling Built with
 
Reinforced Concrete Posts in Six Countries, Summer 1979.
 

Colombo, Rawalpindi, Lusaka, Nairobi,

Component 
 Sri Lanka Pakistan Zambia Kenya 


1. Site preparation 0.7 
 1.3 -2.8 


2. Excavation and
 
trench'ing 
 0.1 0.2 0.4 
 1.2 


3. The shell: reinforced
 
posts and non-load­
bearing blocks 
 40.9 68.6 58.7 
 64.6 


4. Carpentry 
 26.8 17.8 
 14.3 9.2 


5. Painting 
 2.3 1.6 
 6.6 5.9 


6. Plumbing 
 25.9 6.7 
 17.6 9.3 


7. Electrical 
 3.3 3.8 2.5 
 7.1 


8. Total 
 100.0 100.0 
 100.0 0.0 


IFr Tunisia, Item 4 includes 5 and 7. 
0
T a I e 4.cl s0a d0 

Medellin, 

Colombia 


2.9
 

2.8 


62.9
 

15.0 


3.4 


9.0 


4.0 


100.0 


Volume: 1-10 Units 
Average,
 

Tunis, Six
 
Tunisia Countries
 

69.8 63.0
 

21.31 17.4
 

-- 4.0 

8.9 11.3
 

- 4.1
 

100.0 100.0
 



Table 5-	 Ratio of Labor Cost to Total Cost, r
 

by Component for the Standard Floor Plan (Posts)
 

Volume: 1-10 Units
 

Colombo,

Sri Rawalpindi, 
 Lusaka, 	 Nairobi, Medellin,
Component 	 Tunis, Average
Lanka Pakistan 
 Zambia 
 Kenya Colombia Tunisia
 

1. Site preparation 0.738 
 0.769 
 3 0.765 G.708 
 0.745
 

2. Excavation and Trenching 0.632 
 0.769 
 0.849 
 0.774 0.4192 
 0.689 

3. The Shell 
 0.139 0.173 
 0.144 
 0.381 0.2212 .3191 0.230
 

4. Carpentry 	 0.195 0.180 0.183 0.129 0.078 .307 .179
 

5. Painting 
 0.393 0.235 
 0.510 	 0.443 
 0.415 
 0.399
 

6. Plumbing 
 0.089 0.160 0.247 0.248 
 0.103 .267 
 .185
 

7. Electrical 
 0.176 0.215 0.280 0.196 
 0.244 
 0.222
 

8. Total 
 0.150 0.185 
 0.198 	 0.352 0.205 
 .314 	 .214
 

Note: 1. 
For Tunisia Component 3 included 1 and 2, Component 4 included 5 and 7.
2. 
For Colombia the Components 2 and 3 have been modified to suit specific local requirements.

3. For Zambia Component 1 data was unavailable.
 



Table 6. Ratio of Unskilled to Skilled Workers, q, and the ratio of Skilled to Unskilled Wages, p,

by Component for the Standard Floor Plan (Posts)
 

Volume: 1-10 Units 

Colombo,
 
Sri Rawalpindi, Lusaka, 
 Nairobi, Medellin, Tunis, Average
Component 
 Lanka Pakistan Zambia 
 Kenya Colombia Tunisia
 

1. Site preparation 9.490 
 -- 15.000 ­ 12.245
 

2. Excavation and Trenching 
 - - 8.000 18.500 10.5002 -- 12.333 

3. The Shell 
 2.775 2.202 
 2.000 3.814 
 1.923 2.380 
 2.515
 

4. Carpentry 
 .475 
 .276 1.000 
 .974 1.000 .2921 .670
 

5. Painting 
 .570 .604 
 1.000 .357 
 .600 ­ .626
 

6. Plumbing 
 .660 
 .604 1.000 .967 .657 
 .304 .698
 

7. Electrical 
 1.000 1.139 
 1.000 0.000 
 .833 --
 T 794
 
8. Total 
 1.307 1.528 
 1.616 2.855 
 2.107 1.370 
 1.797
 

9. Ratio of Skilled to
 
Unskilled Wages, p 2.13 
 2.30 2.00 
 2.00 2.98 1.65 
 2.17
 

Note: 1. For Tunisia, Component 3 included I and 2, Component 4 included 5 and 7.

2. For Colombia, Components 2 and 3 were modified to suit specific local structural requiremen-s. 



Table 7
 
Employment Effects of Size of Firm and Volume For
 
Building a 24.9 M2 Dwelling in 1979, Tunisia
 

Number of Monthl': Employment Employment
Size of Units in Cost per 
 Units per Unskilled Generator 
 per
Firm Contract 
 Unit $1,000,000 
 Wage 0 $1,000,000
(1) (2) 
 (3) (4) (5) (6)
 

Small 1 
 5,407 184.9 
 $117.50 
 .284 2,417
 

Medium 10 
 3,550 
 281.7 123.25 .288 
 2,337
 

Medium 100 
 3,283 
 304.6 123.25 .305 
 2,475
 

Large 100 
 4,450 
 224.7 137.50 
 .249 1,811
 

Large 1,000 
 3,650 274.0 
 137.50 
 .275 2,000
 

NOTE: 
 Managers of the three firms were asked to make detailed cost and
employment estimates for an identical unit. 
 its 24.9 ,g2 are divided among
a kitchen, room, and water closet with a connection to a septic tank. 
 Walls
 are made out of concrete blocks, but the flat roof is supported by six
reinforced concrete posts and a collar beam. 
Interviews with other firi-ms
suggest that the results are 
typical though not necessarily the arithmetic
 mean. 
The monthly wage assumes 25 working days. 
 The high employm ent
generators prevail generally in North Africa and the f!iddle East, except
 
for Israel.
 

Altogether nine firms were 
surveyed in Tunisia. 
Small firms averaged
16 employees, none 
offsite, and could build 23 small dwellings per year.
Medium-sized firms averaged 101 workers onsite and 14 offsite and could

build 200 units annually. Large firms averaged 775 workers onsite, 89
offsite, and could build 750 small units annually. The survey was carried
 
out by Dr. Ridha Ferchiou.
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As stated in the introduction, employment generated per spending
 

program is not the only measure that policy makers might seek. 
Cost per
 

square meter is another measure, and that was around US3109 for the 

Tunisian plan and US397 for 
the Peruvian plan for the intermediate volume.
 

Still more relevant may be employment per square meter, an 
item shown in
 

the last column of Table 8. 
 It averaged 3.5 workdays per m for the
 

Tunisian plan. In Sri Lanka or 
Pakistan with US $1.00-2.00 daily unskilled
 

wage levels, 10-12 workdays would have been used. 
 With US $4.00 daily
 

unskilled wages, 5-6 workdays per square meter could be expected. 
 In Peru 

the level ranged from 2.5 workdays for the large-volume method to 4.1 for 

the labor-intensive approach. 

For building tile Peruvian core house an average of only / workdays

by A and B.
 

per square meter is needed/ 
To build 38 percent more space (an additional
 

9.5 m2 ), only 2 8 percent more workers (?P5.4orkdays) are needed. The 

marginal productivity of labor on extra space seems higher than the average
 

because the number of doors, windows, and the amount of plumbing does not 

rise in proportion to 
the square meters. Only 3.0 workdays per square meter
 

are needed for the extra amount of space.. 

In the absence of reliable direct measures, therefore, .309workdays/n 

can be used as the employment generated by self-help expansion for an extra 

room without plumbing. If an inexperienced household should require more 

building time, the extra amount should probably be considered learning,
 

not working time.
 

http:1.00-2.00


Table 8
 

Determinants of Construction Employment:
 
Two Core Housing Types, Lima, Peru, 1980
 

Case Units in Cost per Share of Ratio of 
 Ratio of Employment Workdays
Contract Unit, C 
 onsite unskilled 
 skilled generator, per
Wages, r to skilled to unskilled
US $ 0 unit, N(per -a2 ) workers, q wages, p 2 )
(per m

(1) (2) 
 (3) (4) 
 (5) (6) (7)
 

Tunisian 2 
Plan, 24.9 m 

1. Firm A 10 2,852 (115) .2b5 -738 19070 .255 iUI (4oO) 
2. Firm B 65 2,587(109) .281 2.171 1.050 .279 102 (4.1) 
3. Ministry 550 2,153 ( 86) .223 1.043 1.064 .217 63 (2.5) 

Average 208 2,564(103) .256 1.317 1.061 .250 89 (3.5) 

Peruvian 2
 

Plan, 34.4 m 

1. Firm A 10 4,358 (127) .228 -773 1.070 
 .219 132 (3.8) 
'2. Firm B 65 3,334(97) ,285 2.433 1.050 .281 128 (3.7) 
3. Ministry 550 
 2,565 ( 75) .214 1.221 
 1.064 
 .208 76 (2.2)
 
Average 
 208 3,419(100) .242 1.476 
 1.061 
 .236 112 (3.2) 

Sources: 
 Records were examined and costs estimated in June and July of 1980. 
 Unskilled wages were $7.23
$7.40 for Firm B; and for comparability, adjusted to 
for Firm A;

$7.32 for the Ministry of Housing data. The employmentgenerator 0 r(l + q)/(p + q). N - 0C/w . Here w 
Uu 

equals the daily cost of unskilled labor. 
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A Guideline for Rapid Estimates
 

All statements so 
far have been based on the detailed cost estimates
 

provided by three organizations. 
 In some future project there may not be
 

time for such an assessment. 
 If nothing has happened in the meantime
 

besides inflation and a rise in the skill premium to 20 percent, 
one can
 

easily estimate onsite employment in accordance with the simple guideline,
 

(1) 	N 0 C
 
w
 

u 

where N is onsita employment, C is total cost, w 
is the unskilled wage, and
 u 

0 is the employment generator: 

(2) ¢.r(l+

(p + q)
 

Here r equals the share of onsite wages in total costs, q is the ratio of
 

unskilled to skilled workers, and p is the ratio of the daily earnings of
 

skilled 
to unskilled workers. The derivation of the equation is in the
 

appendix.
 

In 1980 for 	the volume of 550 units
 

0 - .214 (1+ 1.221) 
(1.064 + 1.221) 

- .208
 

If US $10,000,000 had been spent on 
that project, given an unskilled
 

wage rate of $7.32, the number of workdays would have been:
 

N .208 ($10,000,000)
 

$7.32 

284,153 workdays or 
11,366 work 	months @ 25 days/month.
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How much employment would $10,000,000 generate by the time the
 

unskilled wage has risen to US $8.00 and assuming that the skill premium
 

has gone 
to 20 percent, assuming other things are unchanged?
 

Now,
 

0 .214 (1 + 1.221)
 

1.20 4-1.221
 

.196
 

And, with respect to employment,
 

N - .196 ($10,000,000) 
$8.00
 

- 245,000 workdays or 9,800 work months.
 

The 9.3 percent rise ia wages of unskilled workers and the 23.3 percent
 

rise in skilled wages would have reduced employment by 1,566 work months
 

or by 13.8 percent.
 

Conclusion
 

Employment generation in Peruvian core housing --
or any other
 

construction --
 is comparatively low because Peruvian wages have been
 

comparatively high. 
 As in other countries, builders have responded 
to cost
 

pressures with labor-saving measures 
that are mainly too varied and small
 

for simple identification. 
Even with a given design, when wages double
 

employment falls by half, and the total cost of building does not 
change 

much. The share of labor costs in the total remains about the same. 
 Higher
 

productivity and higher wages thus go together. 
 Since low productivity goes
 

with more 
employment, economic policy should not aim at raising productivity
 

prematurely in a few sectors. 
 The test of prematurity is whether or not
 

unemployment and wn1ges 
are 
rising or falling throughout thq rest of the econoi
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Under Peruvian conditions of 1980, a 25 m 
core house would
 

generate about 195 workdays, and a 35 m
2 
dwelling about 223 workdays.
 

In this estimate employment in materials is taken to be 40 percent of
 

onsite employment. The total breakdown is as follows:
 

2 2
25 m 35 m

Onsite employment, workdays 
 i00 130
 
Employment in materials 
 40 48
 
Offsite employment 
 10 .10
 
Infrastructure, onsite employment 
 34 34
 
Infrastructure, materials employment 
 11 11
 

195 233
 

These figures are orders of magnitude subject to all the variations and
 

qualifications discussed in the 
text of this and related papers in the serie,
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APPEIMDIX 

I. GUIDEIJNES FOR ESTIM1ATION 

Derivation
 

With the assumption of separability, we shall now derive the employ­

tent generator, 0, using the three ratios: 

r - W/C, 
 the wage bill, W, in total costs, C.
 
P WW /wu ,9 the ratio of skilled to unskilled wages. 
q - NU/Ns , the nuuber of unskilled workers employed 

for every skilled worker. 

The wage bill, W, is equal to the daily wage rate, including fringes, w, tLime,
 

the number of workdays, N, of each type of worker--skilled, s, and unskilled,
 

W - w N +w U 
 (2)
 
a s u u
 

Using the second two ratios above, we can simplify matters by expressing
 

everything in terms of the wages of unskilled workers, wu, and the number of
 

skilled workers, 1 Jsince w 
= upand N -Nq.
 

W wUN(p + q) (3)
 

We now have the employment of skilled werKers for a given wage bill. 

N 
 w (p + q)U 

Using the ratio, r, or W 
 rC, skilled employment can be related 
to the
 

cost of the project,
 

N tC (5)
 

Since the number of unskilled workers is equal to qNs, total employment,
 

sN(l + q),
N 1 or 

25 
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N . r l + q) C and 0 ' +q) C6)S(p + q) wu (p + q) 

N 0 • C (7) 

U 

The first term of (6) relates the three ratios to one another and is
 

the generator, 0. The second term is the reciprocal of the unskilled wage 

rate. Together these two constitute a multiplier that relates the total cost
 

of a project, C, to the employment, N, that is generated. Because of the
 

possibility of inflation, the term with the ratios, 0, is likely to be more
 

stable than the other two. But r and q may vary with the type of p--oject, 

it and should actually be expressed as ri and q 
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TableA-3The Emplo)-ment Gen'rator 0 by Compcne nz for the Standidiard Floor Plan (Posts) 

Co oI Volume: 1-10 Units 

Component 

Sri 

Lanka 

Rawalpindi, 

Pakistan 

Lusa-a, 

Zminbia 

Nairobi, 

Kenya 

Mecdllin, 

Colcmnbia 

Tunis, 

Tunisia 

Average 

1. Site preparation .659 
.655 .657 

2. Excavation and Trenching 
.695 .736 .371 .601 

3. The Shell ,.107 .121 .108 .315 .131 .264 .174 

4. Carpentry .110 .088 .122 .086 .040 .1991 .0892 

5. Painting .226 .130 .340 .255 .173 - .225 

6. Plumbing .051 .088 .165 .164 .074 .184 .121 

7. Electrical .114 . .187 .098 .189 -- .143 

8. Total .101 0.121 .143 .279 .125 .246 .169 

Note: 1. For Tunisia, 4 includes 5 and 7. 
2. Omits Tunisia. 



CO.XPOrEN r 

i. Site Preparazion 

2. Excavation Trench ing 


a. Holes 5' deep for six posts 

20"x20" = 83.3 cubic feet. 


b. Trenches for the walls of fence
 
and house = 78.0 cubic feet. 


3. The Shell: Walls, Ceiling, Floors
 

a. Reinforced concrete collar beams 

and posts 6"x6". 


b. Roof panels 


c. Standard concrete, 15 pounds 

per cubic foot 


d. Lightweight concrete, 10 pounds 


pounds per cubic foot
 

e. Bricks or blocks with holes for the
 
housewalls, 	9'2" high 


50'4" long
 

f. Concrete block fence 6"x 3'3" 


front 6"x 6'7"
 

g. Partitions, hollow blocks 


h. Cement floor 4 ", base 2" 


i. Plastering: Ceilings 205 


sq.ft; walls --all interior
 
and only the facade outside, 

915 sq.ft. Bathroom excluded. 


UNIT 

cu.ft. 


cu.ft. 


cu.ft. 


sq.ft. 


cu.ft. 


cu.ft. 


sq.ft. 


sq.ft. 


sq.ft. 


sq.ft. 


sq.ft. 


OUANii 

83.3
 

78.0 


70.6
 

226.0 


88.3 


144.8 


462.9 


193.8 


215.3 


226.0 


1,120 


;
COM "" 


4. Carm)nt-v 

a. r or:i.aoz, snuttering, 
frames, window sills. 

b. Frames for windows,
 

openings, and doors. 


c. 	Casement window 3'3" high 


3'3" wide
 

d. Window panes 


e. Garden door, 35 	"x 79" 


f. 4 interior doors 


5. Paintinp
 

a. Oil paint on doors,

windows 


b. Whitewash 


6. Plumbing
 

a. Sinlc, sideboard, faucet
 
and drain 


b. Turkish toilet, tank, and
 
drain 20 liters 


c. Galvanized pipes 


d. Two appropriate 	valves
 

e. Cement pipes for sewage 

(to septic tank)
 

f. Recess for water meter. 


7. Electrical
 

a. Lights, wiring, switches,
 
plugs
 

UN IT QUANTI-Y 

8 

1 

sq.ft. 16.1 

sq.ft. 19.5 

sq.ft. 75.5 

0 

sq.ft. 237 

sq.ft. 1119.5 

1 

1 

ft. 34.5 

ft. 12 

1 



TABL A 15.
 

LOGEI'aNT EVOLUTIF 

Devis Estimatif (tel ciue souDis avec nrooorition) 

Or r, 
Prix d'imprt-: 

Unitaire Sonune du poso:ePoste _______ U 0 (D.) (D.) 1%­
1. Fouilles en 
puits juscu'5 2m. de profondeur3environ 3
r 5 2,7 13,5 25
 

- 6 poteaux 0,65 x 0,65 x 2,00 = 5,07m3 
2. Fouilles en rigoles In3 3 2,4. 7,2 33
- sous -mur de cloture; 0,25 x 0,15 x 23,10- 0,87 

- sous murs de m'aison; 0,45 x 0,25 x 17,90= 2,13
3. Gros b~ton (dos6 - 250 kgs/n 3 ) 
 m 4 16,5 66,0
 

- 6 poteaux@ 0,65 x 0,65 
x 1,08 = 2,73
- cloture; 0,25 
x 0,03 x 23,10 = 0,46
 
- murs maison; 
0,45 x 0,10 x 17,90 0,81

4. Beron de proprec6 (dos6 5 175 kgs/
 3) de 0,05
d'6paisseur 

m2 6 1,5 9,0 29
 

- sous murs 
m ison 0,45 x 13,65

5. BCton arm6 (en fondations e 63i*vation) 3m 3,7 70,0 259,0 2 

- chaina$,a infejr. murs maison; 
0,35 x 0,25 x 17,90 = 1,6
 

- semelle nious cloture; 0,25 
x 0,07 x 23,10 0,4
 
- 6 potcau : @ 0,25 x 0,25 x 2,80 = 0,2 
- chainage super. 
murs anison;
 

0,25 ;,0,25 x 24,0 = 1,3
6. Planchers (hourdis ou Rector) m2 21 10,0 210,0 47. Rcm p1issage des mnrs (brique creuse 5 12 trous
plat; de 0,25) 2,80 de hauteur sur M2 
 43 5,5 236,5 3 

.15,35 ml 2 
&l..urd clt'Lurc (en -gril. 10/20/40) sur lm de 2 27 4,0 108,0 6

hauteur et 27 rn environ9. Clison (bricue creuse. 5 6 trous; de 0,10) m 20 2,8 56,0 9isson. 6, 0,15 (on blocage) - 21 1,4 29,4 14L .c... 
 de h~risson de 0,06 d'6paisseur 
 m 21 2,2 46,2 10
 . Chmpe cn c .. nt bcuchard 2m 21 1,8 37,8 11
J. Enduit (sur plafoj.ds et murs) m 200 1,4 280,0 1 

- plafonds; 2L­
- tours: (2,90 : 31,0 - 90) x 2 180
CadresU. de menuiseries (avec pose) U 8 2,2 17,6 22
5. Regnrd int6rieur (0,35 x 0,35) U 1 20,0 20 0 21
Kcq ard Je vi:-ite ext.rieur (0,40 x 0,40) U 1 30,0 30,0 13 

Sous-total: 1.426,20
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Table A-15 (cont'd) 

Sous=tatal: 1.426,20 
(report) 

Ordre 
Prix d' impor tanr. 

Poste U Q 
Unitaire 

(D.) 
Somme 
(D.) 

du poste d
d6oense 

, 

. Buse en ciment (0 150), pour 6vacuation 
eaux us6es 

. Cargouille (poterie de Nabeul) 
ml
U 

8
1 

3,3
1,5 

26,4
1,5 

17
38 

. Appuis de fenatre en ciment ml 2,2 3,8 8,36 30 
;.Evacuation de 1'6vier (en plomb de 40) ml 2 4,0 8,0 31 

Tuyau galvanis6 de 15/21 pour 
alimentation en eau potable ml 10 2,5 25,0 19 

!. Tuyau galvanis6 de 12/17 (nm{e destination) ml 4 2,0 8,0 31 
1. Robinet de puisage do 12 (pour toilettes) U 1 3,5 3,5 36 
i.Robinat d'arrft en cuivre, de 15 U 1 4,0 4,0 34 
i. Pose &vier en granito,ec robinet U 1 28,0 28,0 15 
i. Toilettes la turque (an granito) Ii 1 10,0 10,0 28 
I. Chasse d'cau (20 li. res), avec tuyau U 1 12,0 12,0 26 
3. Point lumineux 61ectrique,et interrupteur U 3 7.5 22,5 20 
). Prise courant 61iectrique U 2 6,0 12,0 26 
). Niche pour conpceur d'eau (en brique creuse ) U 1 14,0 14,0 24 

Menuiserie 

I. Porte de jardin 0,90 x 2,00 m2 1,80 .5,0 27,0 16 
2. Porte isoplane de 34m/m 2 

4 portes P (0,85 x 2,10 =) 1,75 m 7 16,0 112,0 5 
3. Crois~e de fen~tre I -. do hauteur stir 2 

2,30 ml m 2,3 15,0 34,5 12 
4. Peainture 1'huile do lin (sur boiseries) 

p,':rtcs (2 Laces) 2 x 7 = 14n 2 2 2 
&btnisteric des portes et fonbtres; environ Sin m) 22 0,7 15,4 23 

5. Badigeon la chaux allun6o (sur tous enduits) m- 200 0,13 26,0 18 
6. Bndigeon sur torrasse mu2 21 0,1 2,1 37 
7. Vitre's en verre Jemi-doubic m2 1,5 2,6 3,9 35 

. Forme de pente (sur terrasse) m2 21 2,8 58,8 8 

TOTAL 389.16 
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TAB.,-'E Az-1..o, IUJ':, J IaJco 

Tabla Casa 

COMPONENTES 

1. Preparaci6n del lugar 

Trazo y re';lanteo 

Movir;iento de tierra 

2. :'cavaci6n de zanjas
 

Para cirlientos 

Eliminaci6n de mate-
rial excedente 

7l 

3. Fundaciones
 

Cimientos concreto 
1 00 KC/Ci.,2 con 30% 
de piedra grande 

Encolfrado sobrecimien 
tos 


Sobrecin-j ento concreto 
100 XIG/C,2 con 20% de 
piedra mediana 


Concreto colu.nlnas 
175 KG/CN12 

Encofrado colunnas 

Acero colunnas 


N.uros 
t~. 

Muros do ladrilo do 
arcilla asontados con 
mortero 1/4 

solaqueado en muros 

Z6calo de cer,ento pul. 

tiCo: 

UNID.I 

ES. 


M3 

M3 

1M3 

13 

1-3 

METIADO 


1.00
 

10.90
 

14.30 

8.55 

14.40
 

1.35 

f.70 

1:2 18.50
 

VG 179.00
 

112 61.00 

1;2 122.00 

I-2 9.30 

Ciudad: V: 

PE;IO COSTO COSTO 
UNIT. TOTAL 
 GRAL.
 

t 
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Table A-16 cont'd.
 

T.abla 
 Casa tipo: Ciudad: V:
 

COMPONENTES 
______________________T.NIT 

1 UNID. MNETRADO PRECIO COSTO 
TOTAL 

i COSTO 
OfiAL. 

.5.Techo 

Concreto vigas y din­
teles 175 KG/CN,2 M3 1.70 

Encofrado vigas y din-; 
teles 142 12.00 

Acero vigas y dinteles KG 138.00 

Concreto losas 175 
RG/CM2 143 .10 

Encofrado losas 1M2 1.00 

Acero losas KG 3.30 

Concreto aligerado 
175 KG/C!:2 143 2.50 

Encofrado aligerado iP2 25.00 

Acero aligerado 
Bloques de arcilla de15X30X30 aligerado 

KG 

UN. 

107.00 

234.OD 

Cobertura de techo 
torta de barro 

con 
1,12 33.20 

6. Piso 

Falso piso concreto 
1/10 cemento hormig6n 
de 3 plg. do espesor M2 37.00 

Acabado del piso con 
pasta 1/2 de 1.5 cm. 12 37.00 

Contraz6calo de cemento 
pulidb do 10 cm. de alt ML 

Contraz6colo do comento 
pulido do 15 c. de alt 1L 

29.40 

29.20 

Gradas 14L 1.80 



Table A-16 cont'd. 

Tabla Casa tipo: 
 Ciudad: 
 V:
 

COMIPONRITE iUNID. METRADO -RECIO COSTO COSTO
UJNIT. TOTAL GRAL.
 

7. Pintura 

_ _ __ I _ _ _ __ 

8. Grifo de riego ES 1.00 

Inodoro blanco tanque
bajo incl. zccesorios 
internos asionto per­
nos anclaje :UN. 1.00 

Punto de agua fria in­
cluido tuborias, acceso­
rios, montante, etc. 
desde el medidor sin in-, 
cluirlo [PT. 1.00 

Punto de desagUe, inclui_ 
do tuberias, accesorios,. 
ventilaci6n, .ontante etb
Hasta la conc::i6n doilic­
liaria sin incluiria PT. 5.00 

Ducha cromada do cabeza 
giratoria incl. laes y' 
brazo cromado iUN. I.od 
Lavatorio blanco 20X1X6 
I llave crorada 1/2 de­
sague tap6n cadena, tram­
pa plomo sonortes etc. UJ". 1.00 

Lavadero de ropas s,e. 1.00 

Losa do concreto para co! 
cina de 0.50 m. do ancho 
incluido apoyos y acaba­dos sin mayolica jM L 1.85 

Colocaci6n do aparatos 
sanitarios incluidos 
abastos ospecificados 

i 

UN 4.00 

Papelcra de loza blanca 
de 6X6 con ejo (1), raft 
cho de loza (1), jabone­
ra (I), barra para cor­
tina de ducha (1) 
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Table 16 coit'd.
 

Tabla Casa tipo: Ciudad: V: 

COMPONMTES 'UNID. METRA!.O PRECTO 

UN IT. 
COSTO 

TOTAL 
COSTO 

GRAL. 

9. Instalaci6n elbctrica t 

Instalaci6n de tomaco­
rrientes 

Instalaci6n de caja 
rectangular de 4X2 1/4 
Xl 7/8 pig. de profun­
didad incluido tapa 

UN. 

PT. 

I 

'I 

3.00 

6.00 

Instalaci6n de tabiero 
de distribuci6n inclui­
do alirnentaci6, desde el 
medidor UN. 

Centros de alumbrado I PT. 
Braquetes P 

SPT. , 

1.00 

4.00 
2.00 
2.0i 

Salida oara cocina FT. 

Salida toracorrionte con 
toma do tierra f PT. 

1.00 

2.00 

10.Carpinterla y trabajo 
metico 

Puerta de madera segrun 
disefio 1,12 

5. 

5.60 

Ventanade 

hoja 

rradera con 

M2 5.90 

Ventana de madera 12 0.30 

Vidrjos semidobles M2 68.20 

Bisagras de fierro 3 '2/'4 
Cerrojo do fierro de 311 

UN 

U1' 

9.00 

2.00 

Zhapa p ra puerta de 
sobreponer I g::!pe cilin 
dro e::terior llFv-e oxt,-­
rior y seguro interior 1.00 

* I 4 


