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FOREWORD

At the request of the Federal Government of Brazii, the United
Nations Development Programme, in cooperation with the United industrial
Development Organization, agreed to provide assistance in advising on
location of Industrial Estates and on the general plans for thelir develop-
mont,

This mission was composed of one member, ARIE COHEN, Architect
and Town Pianner (ISRAEL) - the writer.

The present, revised, draftt roport meets the foilowing advice
issued by the United Nations Industrial Development Orgenization (x)

(a) "A brief account of the Terms-of-Reference of the mission and the
tasks he was asked to carry-out In his initlal briefing in Recife.

(b) "A summary containing advice to SUDENE:

- On policies and strategles for the deveiopment of industriail Estates;
- On the selection of sites;

- On physicail planning; and

- On organizational problems of estabiishing the Estates,”

Termg_of Reference_ lssued at Regife.

The Terms of Reference Issued verbally by SUDENE et Recite, at
the initial brieting meeting with the Director of the Division for Research
end Programming Is the following:

"The United Nations Industrial Development Orgenization mission
is requested: ‘

(a) To examine a number of Industrial Estates (xx) in course of estabiish-
ment in the 'North-East' Region, analyse probiems referring to location,
planning and implementation, deduct conclusions and make recommendations
to the Director and the staff members of the Division for Research and
Programming,

(b) "To seliect one (or two) of the above mentioned sites end undertske its
« (or their) physical Planning."

These Terms-of-Reference were carried out by this mission during
its stey In Brazil, _‘

(x) Received in Recife on the 19th Feb. 1970.
(xx) As proposed by SUDENE. '
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1.2.2

1.1. THE PROBLEM

The "North East" region of Brazll is characterized by low
levels of Industrial development and technical productivity, low
rates of average income per caplta, resulting In migration of
population and private resources to the dynamic & developed South.

This process may be mainly related to disparitles prevalling
within the reglon itself, between its lagging and poor "Interior"
and its relatively developed "Coastal Area'.

The "interior", which Is featured by redundant labour-force
from agricul ture, on one hand, and absence of any other occupational
opprotunities on the other, Is being continuously deserted for the
"Coastal Area".

The "Coasta! Area", due to the |Imitations in Its employment
and housing markets,falis to meet the demand.

Migration, thus, proceeds southwards.

The vicious circle created in the interlor by three factors:
Unemployment, Migration and Economic deciine, aggravates, further=
on, Intra - reglonal asweil as i nter - regional
disparities. ("interior" versus "Coastal Area" and "North East"
versus "South".)

Moreover, such disparities exert detrimental effocts on the
country as a whole, by leading to overall imbalance in the economic
structure and by weakening the defence system.

Hence, reluctant "Interior" constitutes not oniy the major
problem of "North East" but also a National Issue.

It Is, therefore, presumed that enhancement of the "Interior's"
productivity, whiie meeting its employment demand, would have
positive repercussions on the entire North East reglon,as well as
on the country as a whole.

The difficulty and importance lying in this objective calls
for coordinated efforts and actions of the State and the North-East
regional Authorities.

1.2 THE INDUSTRIAL ESTATE = A STIMULANT
FOR INOUSTRIAL DEVELOPMENT

General.

Planning a system of Industrial Estates in the North-East
might provide an efficlent device, both to reverse trends of economic
docline and depopulation of the "Interior", and to serve as stimulant
for further industrial development of the "Coastal Area”.

Main Advantages.
The ability of the Industrial Estate to initiate Industrial iza-
tion in a lagging region may be related to its characteristics:

(a) The Industrial Estate, often, includes Small Scale Industries ot
various branches which may provide occupation for any kind of
unemp loyed |abour force - a major problem in an underdeveloped
region,

(b) The Industrial Estate has attractive features from the
industrialists' view point, such as:




- Pre built factories for rent; subsidles provided by public
funds which alleviate financing problems, location within a
wider range of utilities and services which reduce investments
on implementation.

The Industrial Estate (due to the above features) has the
ability to oppose individual trends - to concentrate in
deveioped areas - and contribute, in a way, to Implement
regional gaols of Industrial decentralization.

Size.

industrial Estates differ In size according to the
characteristics of the region In which they are located.

Smal I')Indusfrlal Estates would generally sult agri-
cultural areas. They may contribute in developing agriculture
Industries such as: food processing piants, food packing plants,
primary processing of agricultural raw material, creameries and
workshops for agricultural machinery. They may as wel| be combined
with supply depots for agricultural fertilizers, fuel and equipment.
Such estates may be appropriate for the "Interior". They may be
tied in to smail existing towns or big villages, provide occupation
to unemployed labour force, on one hand and use housing, existing
tacilities, community services and intra-structure they might
possess on the other. Thus, problems of accommodation, at the
Initial stage, might be spared. In the course of time the estates
might become Nuclei of "Growth Poles". (Diseconomies of scale,
resulting from smal| enterprises, would be offset vy regional,
social and economic benefits achieved),

Bigge rxx?ndusfriai Estates would suit for Small Scaie
or Medium Scale Manufacturing enterprises. They would be appropriate
for the "Coastal Area" where they might be located at proximity of
bigger manufacturing enterprises and stimulate "subcontracting”.

1.3 LOCATION OF !NDUSTRIAL ESTATES
IN "NORTH=-EAST"
Planning Approach.

Location of Industrial Estates should be governed by a
comprehensive approach combining economic considerations pertaining
to industrial development policy with those regarding physical
planning.

Thus, & regional pattern of industrial estates should form
a coordinated system contributing to implement regional qoals such as:
Industrial employment and production targets; Desired population
distribution patterns; Desired land use pattern; Rational timing In
allocation of capital resources tor provision of infra-structure and
other services. !

Location of Industrial Estates should be studied at two
subsequent levels, regiona | and | 0o c a It

(8) The study at the re g 1 o n a | level should elaborate a general
concept, based on cooperation betwaen physical planning and ‘
Industrial development in transiating economic goals and objectives
10 space requirements,

Under this concept alternative plans, for regional spatial
distribution of Industrial Estates, should be designed.

x) Slze of Estate: 20 to 60 acres. (8 to 24 hectares).
xx) Size of Estate: 60 to 120 acres.(24 to 48 hectares).
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1.3.3
1.3.3.1

1.3.3.2

Aiternates shouid be evaluated and ranked acrording to
thelr ablllty to meet the pre-determined objectives. The chosen
alternate should be the one supposed to maximize regionai wei-
tare through optimal use of human and physicai resources
avaliable in its context,

(b) The study at the | o c a | level shouid test the adequacy of
proposed sites, mainiy from physical view-point, Objectives
Influencing decision making would be: optimum of favourable
conditions for implementation, minimization ot complications,
procedure, time and cost.

Objectives at both leveis shouid be translated into a
criteria set-up to serve a tool for anaiysls and choice between
alternates using various techniques,such as: cost-benefit-
analysis, scoring etc.

In case of the North-East, data surveys and forecasts
avallable in the four year plan "IV PLANO DIRETOR De Desenvolvimento
Economico £ Social Do Nordeste - 1969-1973""4hould be deepened and
refined to a pre-investment study covering the whole region. This
pre=Investment study would serve as basis and guidance for a distri-

butlon of Industrial Estates at the regional level.

It 1s worth remarking that a comprehensive regionai plan
would provide the soundest basis for location of industrial activi-
ties at the regional ievel.

Sti11, as It often occurs, lack of: time, budget and
avallabllityof thewhoie wide range of statistical data required
compeils the planner to adapt a more pragmatic, but practical
approach.,

Planning Object|ves.

The ultimate objective of planning a system of industrial
Estates for the whole of the North-East wouid be to reduce disparities
between the "Interior" and the "Coastal Area".

The aim of the plan at the reglonai level would be not a
mere coordinated distribution of estates, throughout the North-tast,
but rather stimulation of "Growth Poies", which are centres,
including, along with the estates, residentiai areas, community
sorvices and amenities. (According to thls concept the Industrial
Estate becomes a component part of the region within which it s
located.and on which it would depend for scaie and character.)

Location Criteria at the Reglonai Level.

General.

The "Interior" and the "Coastal Area", by virtue of thelr
characteristics and thelr problems, should be assigned different
regional deveiopment programmes. Subsequently, criteria for analysing
sdequacy of location of Industrial Estates In thelr context, shouid
be ditferent.

Criterla_for_the "interior”.

(8) Location In areas character)zed by redundant agricultursl labour
force, unemployment and migration.

(b) Integration In smaii existing towns, possessing partly housing
facilities . and community services, or at thelr vicinlty, while
promoting them to become "Growth Poies"; or, In a group ot
viilages, one of which might be selected for promotion as a
"Growth-Pole",

%) Ministry of interior = SUDENE, IV PLANO DIRETOR De Desenvoivimento
Economico E Soclal Do Nordeste, 1969-1973, Recife, 1968,
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1.3,3.3

1.3.4

(¢) Accessibility to marketing centres.
(d) Accessibiiity to supplies and services.,

(e) Convenient access to existing, of prospective national
communication system.

(#) Proximity to main supply systems of Utilities: electric power
stations and/or power |ines; sea, large rivers or adequate
land areas or features for disposai of sewerage after being
treated. :

(@) location in plains where relatively convenient climate con=-
ditions prevail.

Criteria_for_the Coastal Area.

(8) Proximity to an existing growth=nucleus, inciuding industries
of scale: electrical power stations etc. enabling industrial
Estates to profit from the infra=structure and general
deveiopment, introduced by these, at their vicinity.

(b) Proximity to an existing city or town enabliing industrial
Estate to profit from various urban services as weii-as skilled
manpower etc,

(¢) Integration in regional deveiopment programmes of broad scope,
enabling Industrial Estates to reduce deveiopment costs on one
hand and to contribute to their successful materiaiization,on
the other.

Siting Criteria at the Local Levei.

After a regionai pattern of industrial Estates is
estabiished, alternative sites should be evaiuated from | o c @ |
view-point according to the following criteria:

(2) ngoggggny; flat 'and with siope not to exceed an average of
7,58 (acceptable "cut and £11i" for leveliing large buildings)
end not inferior to 1% (required for storm-water drainage).

(b) Soil: Soili load-bearing rate not to be under 1 kilogramm per
square centimetre; not sagging; free of flood or subsidence,
and not ot rocky nature, (to minimize cost of trenches and
eventual slight leveiling, "cut" especialiyl.

(c) Size: (including 30% to 50% reserve). Tracts of land 30-60 acres
113 to 24 hectares) for small estates - suitable generally tor
the "interior", or 100-150 acres (40-60 hectares) for large
estates - suitable generally for the "Coastal Area",

(d) Form: Rectanguiar, or near to, to achlieve functional iayout,
(e) Infra-Structure: Easlest iinks to transportation systems and

() Land Vaiue: Relative low prices;

(g) Land_Ownership: Uncomp ! Icated, to avoid delays in initiation of

Tmpiementation. (Singie ownership or LAND-BANK (x) ownership
would be the best).

(h) Competing Uses: Land free from competing claims such as residen=

t7al, commercial or of nature exclusively suitabie for agricul-
ture.

(1) Ad glglna_érogs: Prevent undesirabie neighbourhood in relation-
$hTp wIth adJoTning areas (existing or proposed).

(x) See LAND-BANK In Section: "Orgenizationai Problems" Para No.1.5.2

|




1.3.5
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1.4.2

Phasing Policy.

Phases of development shouid include the "Interior" and
the "Coastal Area" simultaneousiy. A determlined policy regarding
allocation of public Investments and subsidies shouid prevent the
relatively more attractive "Coastai Area" from being a competing
handicap to the "Interior". At the initial stage, a few Industrial
estates situated at "key locations", both in the "Interior' and
the "Coastal Area", should be selected as 'key-growth poles".

The first industrial estate implemented at the Initlal stage wouid
be iooked upon as an experimental one. |ts achievements would
strongly affect public opinion as well as the future prospects of
the whole programme. Hence, its additional importance for demonstra-
tlon purposes.

1.4 PLANNING THE INDUSTRIAL ESTATE

Programme.

Planning of an Industrial Estate should be preceded by
a programme. :

The programme would require basic estimates on:

(a) Size and branches of production,to meet market's demand;

(b) Number of jobs,to meet the employment demand;

(c) Rate of subsidy;

(d) Average standard floor-space per worker;

(e) Standard parking space for the various functions;

(#) Number , size and type of factories for rent,lease and sale.
The programme would specify:

(a) Distribution of subsidies among the various functions of the
estate;

(b) Totai floor-space and iand area for industrial use;

(c) Totai floor-space and land area for common services buildings
and amenitles;

(d) Number of enterprises by groups;
(e) Number of prebuiit standard factories;
(§) Number of standard factories;
(9) Number of developed lots for misceiianeous fectories.
Such programme would serve as basls for the land use plan,

Sll.. ¢

Slze of the estate would derive, generally, from |ts
iocation and nature of activity.

industrial Estates tied in to viilages and small towns In
the "Interior", handling mainly agricuitural products and some manu-
facturing in the frame of Small Scale Industry,would be small in size.
In such cases areas of estates would vary between 20 and 60 acres
(8-24 hectares).

Industrial Estates tied in to cities in the "Coastal Area",
handling mainly manufacturing industry in the frame of Small Scale
Industry and sometimes Medium Scale Industry, would require, as a rule,
bigger factories and larger land areas, In such cases areas of estates
would vary between 60 and 120 acres (24-48 hectares).




1.4.3. Form.

The optimai form for the site of an industriai Estate
wouid be the rectanguiar with acceptable proportions:

For Small Estates covering 20.60 acres, the optimum width
wouid be - 130-200 m, -

for Big Estates covering 60-120 acres the optimum width
would be = 300-400 m,

As irreguiar sites occur quite often in reaiity, the above -
dimensions may serve only for guidance, jeading to a specific soiu-=
tion in each case.

i+ is, however, recommended for any site to appiy rect-
snguiar design to the industrial uses and let irregularities be
overcome by having them |andscaped or used for common services
bul idings, when 1t is appropriate, or, failure of other aiternative,
allow biocks with growing depths of lots (trapez form),

\ 1.4.4 Layout.

’s 1.4.4.1 Land_Use.

. Optimal main distribution iand use within and Industrial
i Estate would be as foilows:

, Industrial 65% - 70%
| Lots for prebuilt standard factories 108
‘ Lots for standard factories 15%
, Lots for miscellaneous factories . 40%
l Administration and commonservices 6% - %
: Roads and pedestrian ways 16% - 14%
Parking : 7% - 6%
R Open spaces 6% - 5%
[ Totais 100% 100%
; 1.4.4.2 Zonlng.

Zoning wouid serve & useful tooi for estabilshing a
. functional land use pattern within the industrial Estate. It would
help in reducing intrusion and in safeguarding an over-ali attractive
visual appearance. Zoning would call for separation of industrial
areas from common services buildings' areas, as well as for internal
subdivision of industrial areas according to types and sizes of
tactories erected on them, as follows:

- Areas for terraced standard factories of smaii size;
(types Al, A2, see beiow para No.1.4.5.2.2)

- Areas for standard factories of bigger size;
(type A3, see beiow para No.1.4.5.2.2)

- Areas for standard detached .factories;
(types B and B2, see below para No.1.4,9.2.2)

- Areas for Custom factories;
- Areas segregated for factories causing nuisance;(x)

Separation of standard and pre-bulit standard factories,
having uniform facades,(due to thelr moduiar design) from custom
fectories, having diversified facades, would contribute to an orderiy
sttractive architectural asppearance. y

(x) Admittance of such factories to estates of small size shouid be
prohibited., Admittance to higger estates should be conditioned |
by location on an isolated site surrounded by a green beit.

3




4,43 Site_Planning.

Site planning of an Industrial Estate may be based on two
alternative principles:

| : (a) Road pattern providing front and rear vehicular access to lots,
‘ separating vehicular access to offices from vehicular service
‘ to back service yards. (See Drawings No.1 & 2).

(b) Road pattern providing only front vehicular access to lots
(used, both for entrance to offices and penetration along the
lot's side to rear-service-yeard).

in fact, both principles should be adopted in the same
estate according to factory type of building.

Lots bullt up with small terraced factories (Types Al A2)
would do with vehicular access at the front side only.

Lots bulit up with standard factories of bigger size,
which might become terraced after expansion, (types Bl and B2)
would require front and rear vehicular access(as vehicular acess to
| back yards would be essential for their operation).

: lots built up with detached factories would do with front
, entrance only. ‘

% According to this concept, terraced factories should be
located at the c ent r a | area of the estate and detached
[ factories at the per i phery. . (See Drawings No.1 & 2),

1.4.4.4 Lots of Modular_Frontage.

! Recommended frontage dimension for modular lot would be
' 30 meters (100 feet). This dimension Is double of the proposed

optimal frontage for a factory building = 15 meters. (See Drawings
| No.3 & No.4.)

Thus, gap between buildings would equal their width.

| Such & design would enable economic and convenient expan=
sion, while keeping an attractive appearance of a modular facade,
| (See Drawings No.3 & No.4).

! The initial setbacks under such a design would be:

fFront - 10 m; Side |- 3,5 m; Side || - 11,5 m; and Rear - 20 m.
Thus, the recommended Initlal location of the bullding in the lot
would be assymetric., The 11,50 m space obtained on Side Il might be
used in the pre-annexation phase, for aux!|lary and storage pur-

? poses and for a |imited parking area for the management personnel .,
! (See Drawing No.4).

1.4.5 Factory Bul ldings.
1.4.5.1 Mein Categories.
Types of factory buildings would be classified Into two
cateqories:

(a) Standard factories erected by the promoting agency;
(b) Miscellaneous custom factories erected by individual Industrialists.

1.4.5.2 Standard_Factories.

These aro based on type plans consisting of standard com-
ponents adapted for repetition,

1.4,5.2.1, Advantages. Advantages ot standard factories are the
following:
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(a) Advantages from construct lon view=point:

Flexibiilty In expansion; elaboration of thelr standard com-
ponents; economy deriving from repeated production and
mounting of identical eiements.

(b) Advantages fromn o per ational viewpoint:

Possibliity to accommodate efficiently a variety of industrial
operations; improving standards ot working conditlons and
enhance productivity.

(c) Advantages fron pubi ic-benef it view-point:

Possibility of encouraging particular Industrial development
according to a pre-determined promotion policy, by adjustment
of rentais; Possibility of controlliing the visual architectural
appearance of the estate as 2 whole.

(d) Advantages at the es tabl i shment stage:

Saving Industrialists capltal expenditure at developmental
stage, which makes great demand on his capital; Saving the
industriallst problems and efforts in a field he Is uniikely
to be experlenced - that of construction and arranging for
services; Reduction of construction cost and time by using
standard components and sophisticated bul Iding methods;
Enabling production to start quickiy (often a requirement for
new Industrial projects).

1.4,5.2.2, Types. Standard factories would Include five types:

Al A2 A3 - in terraced buildings (See Drawing No.5)

Bl B2 - in detached buildings, which may become
terraced after expansion. (See drawing No.3)

Sizes and dimensions of the above types are presented
in the following table,

Sizes and Dimensions of Units in Moduiar Standard Bulldings

Types " Sizes and dimensions of modular units
Size Dimensions
sq.meters sq. feet meters foet

Terraced

A 50 550 5 x 10 16 x 32

A2 93 1000 7.5x 12.5 25 x M\

A3 183 2000 7.5% 25 25 x 82
Detached (x)

81 225 2%00 15 x 15 _ 5% x 50

B2 450-112% 1480-3700 15 " x 30+ 15xA™ 7,5 50x100+50xnx25

1

Types Al and A2 - Smal| terraced standerd factorles (or
workshops) would be generally provided with one vehicular access,
at the front, while back yards would be sccessible only to workers,
by walking through the building.

TaT DeTached Iniflally and ferraced after expansion

(xx)'n?! = A varisble multiplying the modular-unit for depth -
7.5 m (25 f,)




Type A3 - bigger terraced standard factories and

Types B1 and B2 - detached standard factories (which may
become terraced after expansion), wouid be generally provided with
vehicular access both at front and at rear sides. (See Drawings
No.1, No.2, No.3).

1.4,5.2.3. Expansion. The following would discuss expansion ot
standard factories only and would refer to type B2.
The first phase of expansion would take place over the

depth of the lot - 2 land reserve pre-allocated for this purpose.

The second phase of expansion would take place over the
side, Joining the neighbouring unit by covering the 15 meters gap
between them. This process, would turn greduaily detached factorlies

The third and final phase of expansion would Inciude
either moving to a bigger factory olsewhere in the same estate or
comp lete annexation of +he neighbour's factory and his entire lot.
(Obviously, after adequate compensation of its owner). (See Drawing
No.3). Operations required for such expansion would be confined to:

- Casting of standard ground floor;

- Construction of a standard roof; and

- Removal of side walls, (initlally concleved as non load=bearing
walls).

It |s therefore highly recommended that standard factories
prepianned for expansion (according fo +he method described above)
have, non-load bearing back and side walis (for convenient removal
when necessary). The expansion described above requires: Consent of
the neighbouring unit; its compensation by the expanding factory;
approval of the management,

1.4.5.3 Misce! laneous Factories.

This category consists of detached factories with
diversified design. They would be generally provided one vehlcuiar
sccess at the front leading also to +he backyard. (See Drawings
No.! and 2).

1.4.5.4 Adaptation_to Climatlc Conditions.

Orientation, buliding materials, adequate architectural
design and details would adapt bullidings to cl imatic conditions.

in the North-East, where hot or hot and dry climate pre-
vail, clImatic considerations should plan an important role in the
planning process of bui 1dIngs.

Bui ldIngs shouid be oriented to reduce exposure of walis
snd windows to sun-rays (x), Hence the recommended orientation would
be: exposed walls facing North-South, while Northern wails are
provided with wide overhanging eaves fo create shade (x),

(x) See Drawings No.1 and No.2 which demonstrate the correlation
between Estate's layout and design on one hand and orientation
on the other. In Drawing No.1 the length of the Estate faces
North-South. In Drawing No.2 the width of the Estate faces
North-South.




1.4.5.5 Fectories_for Foreign Industries.

In the "Coastal Area" industrial estates, of big size,
mey Include a iimited number of toreign industrial enterprises,
within the frames of Small Scale Industry and Medium Scale Industry.
Efflclent means to attract foreign Industry wouid be: Improvement
of construction, finish works and pleasant architectural appearance
of the factory bulldings. Additional publiic Investment required
for above Improvements wouid be compensated by the contribution of
Foreign Industries to local industrial development by introducing
modern machinery and sophisticated techniques.

1.4.3.6 Bullding Restrictions.

Bullding restrictions are indicated by three inter-
releted factors: lot-ratio, set-backs and number of storeys.

Lot ratio constitutes the factor determining the built-
up areas, whereas set-backs only allow for tlexibility of design.

when t+ h e s @ do not reconcile the higher restriction
of both (in each case) counts.

Bullding Restrictions Table

Lo ¢t Buildin Lot Set-backs
| T [ DImen-], Dimen- Ratlo STde STde
t ype stons |"7%?| sions rea| §  |Front} | i1 {Rear
! Terraced
. A-1 71x 27.511952| 60 x 20 [1200{ 61 0 4 7 7.5
" IA-2 71x 27.511952] 60 x 17,5(1050| 54 0 4 7 |10.-
A-3 alt.a |76x 60 |4260| 60 x 25 [1500 35 10 4 7 |25
A-3 alt.b |76x 60 14260] 60 x 37.5 b250 53 10 4 7 12,5
Terraced-after expansion _
8~1 130x 60 1800 22,5x 30 675) 38 10 4 3.5130
. |B-1 double {60x 60 3600 52.5x 30 1575] 45 10 4 3.5130
B=2-(90) |[30x 90 2700{ 15 x 60
+ 7.5x 22.5(1070' 40 10 4 3,530
d0- double|60x 90 (5400| 45 x 60
+ 7.5x 22.5{1870| 53 10 4 3.5]30
B-2-(115) {30x115 13450 15 x 80
+ 7.5x 22,5 1370} 40 10 4 3.5]35
¢°- double{60x115 }6900| 45 x 80
+ 7.5x 22.5[3770} 50 10 4 3.513%
{B-2-(140) |30x140 [4200| 15 x115
s+ 7.5x 22.5{1725| 40 10 4 3.5135
do- double| 60x140 |8400} 45 x115
+ 7.5 22,5 [5175| 55 10 4 3.5135
Miscelle- ' S0 10 A 3.5|30
neous (11.57)

Remarks: 1) Dimenslons and areas above are giveh in the metric sistem

2) Bulldings' dimensions refer to permitted expansions

27 (TT.57 refers to lots havingonly one entry for offices
and service-yard.




1.4,6
1.4,6.1

Administration, Services and Amenltlies.

Elements.,

The main services and amenities to be supplied In an
Industrial Estate are the foliowing:

(b) So

- Meeting rooms
- Club rooms
- Show rooms

- Post office and Telephone - telex exchange

- Bank agencies
Transportation and shipping agencles
Advlsory services (recruitment, selection, wage determination,
industrial relations)
Transiating, typing, dupiicating and printing services
Customs and excise ottice

Technical Services

- Communal repair and maintenance workshop
- Central garage for vehicles maintenance and repair
- Woodwor kshop

Storage

- Supply depots for industriai hardware and general

- Warehouse with rentabie space

- Common leasing shop to lease-out portable tools and other
machlnery with skilled operators to guide In use

Centres

- Buliding and maintenance centre
- Training centre (In reduced scaie)

M

- Chlidren créche

- Bus terminai tor commuter traffic

- Weighbridge

- Removal and disposal of Industrial waste combined wlth salvage

Phasing '

The above elements encompass the whole range of services
t0 be provided In the industrial Estate.

Yet, this |ist should be adjusted according to size,
locatlon and character of each Industrial Estate.




1.4.7

1.5

1.5.2

implementation of the above services and amenities should
proceed in phases so 8s to alleviate financial problems.

At the first phase most essential elements should be
selected for implementation. The remaining should be gradus!ly added
in course of the Estate's development.

Subsidies.
Subsidles should serve two main objectives:

Encouragement of desired manufacturing branches;
Assistance to Industrialists.

Subsidles should be granted on: rentals, service-charges,
l{ease, sale and option payments,

‘ Rates of subsidlies shouid be t1exibie - high at the
Inltlal phase, decreasing gradually through the following phases:

Subsidles shouid have, 8% maln guideiine, scceptable

aversge returns on non-profit basis, over @ defined perlod.

Subsidies granted In the "Interior" shouid be ‘h i gher
than those granted in the "Coastal Area".

1.5 ORGANIZATIONAL PROBLEMS RELATED TO
DEVELOPMENT OF INDUSTRIAL ESTATES,

General.

Organizationsl problems connected with development of
industrial Estates in the North-East might be clessified into two
main categories: -

(s) Organizational Problems at tha regional level connected with
preiiminary operations serving as bas!s for the establishment ot
Industrial estates.

(b) Organizational problems connacted with the estabiishment and
operation of Industrial estates proper.

Organlzeflonel Problems at the Roglonat Level.

These consist mainly of initiatives to be undertaken by
SUDENE :

(a) Initiation of a campalign through which authorities concerned:
central and local government, public and private agencies, wouid
become acquainted with the specific elements included In the
industrial estate which have not been yet practiced in Brazil,
such as: standard or pre-built standard fectorlies and common
‘services bulldings and amenities.

(b) Initiation of pre=-|investment regional comprehensive studles
-~ sccording to which a preliminary distribution of estates, through=
out the North-tast would be established;

(¢) Nomination of steering commi ttees for guidance and essistance In
decision-meking at the planning stages;
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1.5.3

1,5.3.1

1.5.302

(d) Convincing public financial bodles on the necess!ty and advan<
tages of a "LAND-BANK", 1ts contribution to public beneflt.

(e) Recrultment of capitals tor the establishment of a "LAND=-BANK"

Organlzatlional Problems related to the

Estab! | shment of Industrial Estates Proper.

Organizational problems related to the establishment and
operation of Industrial Estates should mainly be the concern ot
promoting agencies cooperating with SUDENE. Activitles to be under-
taken by the above mentioned agencies would include:

- Determination of programmes for the Estates;
- Design of plans (layouts, types of standard factorles,
common services buildings, infra-structure);

- Davelopment and construction of the Estates;

- Surveys on avallable industrialists and labour tforce;
- Recrultment of industriallsts;

- Preparation of construction rules and restrictions;

- Preparations of agreements and covenants,

- Preparation of contracts wlth maintenance contractors.

(c) At_the operational siage:

- Varlous asslistance *o industrial ists;

- inspection on adherence to restrictlions;

- Collection of rentals, leases, options and other charges;and
- Preparation of accounts for control.

Organizaflonal Actlons to _be undertaken

gI the Pre-Establlishment Stage .

The foilowing actions should serve as basis for the
establ ishment of industria! estates In the North-East.

(a) Appointment of prometing agencles
SUDENE should appoint promoting agencles either existing or
newly set-up to be in charge of development of Industrial
Estates. Each promoting agency wou!d be In charge of one
relatively blg estate, as might general ly occur in the "Coastal
Area", or would handle a group of relative small Industrial
Estates, as might generaily occur in the "interior".

(b) Drawing-up_a_prograrme:

The promoting agencies should cooperate with SUDENE on drawlng=up
programmes for The Industriai estates. The programmes should be
based on guidelines issued by the pre-investment study and In
accordance with the allocated subsidies. (See contents of the
programme pard No.1.4.1).

(c) Agpointment of planning consuitants:

The promoting agencles should appoint planning consultants for
preparation of all plans required. A steering committee repre-
senting SUDENE and the promoting agency should follow-up the
planning process as an advisory authority.




.5.3.3

The following actlons = under SUDENE's supervision =

would be essential for the cstablilshment of Industrial Estates:

{a)

(h)

(c)

(d)

lgglemen*afion:

The promoting agency should select contracting firms (through

a bid) for implementation of Industrial estates. Impiementation
would Include: construction of buildings and roads; installa=
tlon of utilities and landscapings.

Appelntment of a iocal Management Team:

In parallel with the celection of contracting firms the pro=
moting agencies should appoint, out of thelr own personnel

(or alternatively by contracting private specialized firms),
to handle organizational problems during the estabi!shment
period. Their task would be: Supervision on imp lementation and
setting forth of preliminary actlons for the forthcoming
operations of the Estates.

§grvex and Recruitment of Industrialists:

The management team should Inltiate detalled surveys (based on
preliminary) on available local Industrialists, manpower and
suitable industrial branches. Partlicular interest should be
patd to industrialists willing to be housed in pre-built
standard factories.

The management team should issue the rules-restrictions in form
of covenants, as follows:

| Avoidance of industries causing nulsances to other facto-
ries In the estate (smoks, dust, odours);

il Avoldance ot tire and explosion hazards;

111 Avoldance of unauthor!zed bullding (Including tences and
wolls) as we!l as uncontroiled on non-approved
© glgn-boards or advertisements,. dumping of waste
causing disorder, damage or harm to landscaped
and/or other public domain so as to maintain a
pleasant and attractive appearance ot the estate;

IV Avoldance of dumping material within the lots by limiting
the uncovered area which may be used for storage,
and by limiting the distance of intflamable
materia! trom the fence, for tire security,

(3.5 moters - 11 teet approximately);

v Adherence to defined set-backs)
¥! Adherence to defined, fioor space ratio;

Vi1 Avoldance of disposal of harmful effiuents into drainage
systems;

Vi1l Avoidance waste of water, for non manufacturing or sanitary
uses;

IX Avoldance of unauthorized interference with bullding
structures;

X Avoldance ot use of buildings for other purposes than those
specitied and agreed upon in the signed agreements;

X| Avoldance of unauthorized sub-leasing;
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1.5.3.4

Xi| Avoldance of putting leased factorles in bad conditions;

X111 Avoldance of admittance of big factories beyond a de-
tined slze (i,e, 10-15 times the average iot
area - incompatibillty between factories);

XIV Avoldance of many factories producling the same products
- (30-50%)

(o) Contracts:
The management teams shouid prepare all required contracts

with maintenance-contractors and agencies for external
services (transportation etfc.)

(4) Agresments with_Industrialists:

Preparation of agreements tor: rent, leases, sales and options.
(Sales should be encouraged for the benetit of both sides:
Industrialists and promoting agencies).

Organizational Actions_to_be
undertaken_at_the Operaticnal _Stage.

As soon as the stage of implementation and agreements
with Industriaiists etc. Is over, the promoting agencies shouid
appol nt management teams as permanent bodies for running of the
Estetes. These management teams should provide the foiiowing
services:

(e) Assistance_to_lIndustrialists:

The management teams should advise industrialists on the use

_of various common services and amenities provided in the
Estates; supply technical information concerning existing
bulldings and Infra-structure which might be needed in case of
sl terations or expansions, etc.

(b) Ingpection:
The management team shouid inspect on sdherence to restrictions
sccepted by industrialists through the signed covenants.

{c) Elnanclal Management:

The management team should collect renteis, leases and miscel-
laneous charges and prepere accounts for control.,

(x) Agreements Include covenants, Covenants include ol
restrictions; among other, the B v liding

¢+ ilons.

ol the
Restric-
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2.1 GENERAL

Fol lowing SUDENE's request, this mission has examined
s sarlies of Industrial Estates In the North-East, being &t
difterent stages of development: locatlon, planning or implementa-
tion.

Analysis has refarred to physical planning aspects
(location, layout) and to the effect of these on their feasibllilty.

Economic aspects were not covered, e$ data and surveys
needed as background material, were not avallable,

Class|fication of Industriai Estates.

Exemined Industrial Estates ware classitied Into three
categories:

(a) Estates having no particular problems, as those tied=in to:
Teresina, Montes-Cleros and St., Luls;

(b) Estates encountering difficultias, as those tled-in to:
Neta!, Fartaleza and Felre-de-Santana;

(c) Estate salected for physical planning, tied=in to Aroca]u.
The above classificetion Is presented In the table below:

Class|fication by Tare-|tion-|st. }m For-[F.de | Arad
sina | tes |Luis [tal|tal=[Sant=] ca]u
Cle- ezs jena

Wﬂ — _J+- ros . r‘ Aj#

Estates having no

%g;ﬂcular problems
states encountering
difticulties

Tsiate selected for
gllnnlna

‘Phase of Development |

Rovision of location X

Between locatlon and

lsnnin
krﬂol Implementation

(infra=-structure)
Tarfilal Implementation
(infra-structure and ' x
erection of tactories)
PTanning (by This
mission) (x)

Tx7 Plans approved, in principle, by
The Chlef of the Department for Industriallizetion:
DR, HUGO DE ALMEIDA
The Chief of the Division for Research ond Programing:
DR, LUI2 FERNANDO CORRE|A DE ARAJJU




2.2 [INDUSTRIAL ESTATES HAVING

NO PARTICULAR PROBLEMS

2.2, THE INDUSTRIAL ESTATE OF T ERE S I NA

2,211 Genera| .

TERESINA is the capltal of the state of PIAUI. Slze of
population Is of about 220,000 Inhabitants (1970), The Estate of
TERESINA |s deveioped by the FOMINPI promoting agency.

2.2.1.2 Location_and_Size.

i The Estate |s located at the southern periphery of the
planned urban area and covers about 80 acres (32 Hectares).

2,2.1.3 Accessiblilty.

Accessibliity 1s adequate. The Estate Is well iinked toO
the clty center and to other urban centres of activity,
/

2,2,1.4 Planning.

A master-plan for TERESINA Including a pian for an
Industrial Estate was Inl+lated by the promoting agency FOMINPI .
The planned urban area has 2 linlar form partiy bordered by two
Jolining rivers, The estate is located at the periphery ot the
planned urban area opposite the rivers' joining point, The Estate
hes a parapolic form, after |ts topographlical configuration.

2.2.1.5 Topograehy. A
. 60§ to 708 of the area Is of slopy nature. Slopes vary
between 2% to 108 approximately.
2.2.1,6 soll.
( Soll quality Is acceptable.
2.2.1.7 Infra=Structure.
The Estate |s bordered on one side by a paved roed.
2.2,1.8 Vtilitles.
[ Utitities are supplied from the urban net-works.

2.2.1.9 imglementation.
! About 10§ to 158 of the ares Is In course of development.

;' 2.20‘0‘0 B[*l”!'

(a) Leveliing works would be required In the ma jor part
of the Estate and even then, there would be iimitation
regarding types of factories (tactories accepting
hanging ground-fiocor,only, would be sultable).

(b) About 25 lots, out of about one hundred, would face
an inter-urban, non-access road;

(c) Feasibll ity of the Estate would be seriously affected
by problems related to topography and Internal access-
ibiiity,
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2.2, 1

Begowmendations.

In view of the above described prodblems a revision of
layout |s recommended according to the tollowing guldelines:

(a) Design should adept layout to topography In the following
monner:

Road network should serve two rows of lots, whers
fopography 1s moderats, and only one row of lots, where
fopography |s with greater slope (See below, Drawing No.9).

Any solution, should adept to a |imitation Iindicating
not to axceed 1.25 meter of f11ling (4 teet approx.) In the
fot's ares.

(b) Deslgn should Isolata the Estate from the extarnal road by
meens of o green belt and an Internsi servicing roed.

\\\0\\‘\‘

scamaric sxeren w8

FERESINA




2.2.2

2.2.2.1

2,2,2.2

2.2,2.3

2,2.2.4

2.2.2.5

2.2.2.6

2.2.2.7

2.2.2.8

2.2.2.9

THE INDUSTRIAL ESTATE OF
MONTES =CLAROS

MONTES-CLAROS |s a clty In the State of MINAS-GERAIS,
about | h, flight from BELO-HORIZONTE = the capltal. Slze ot
population Is of about 200,000 Inhabitants (1970).

The Industrial Estate of MONTES-CLAROS 1s developed by
the promoting agency: CONSELHO ESTADUAL DE DESENVOLVIMENTO,
Departamento de Industriallzacao,

The Estate |s located at the periphery of the clty.
i+ covers about 150 acres (60 Hectares). In fact, the Estate's
boundarles are not defined precisely due to lack of economlc sur=
veys. The promoters have, therefore, concluded to allocate a land
reserve, to prepare a general layout and develop the Estate in
phases, according to requirements.

Accessibl!lty.

The locatlon favours the Estate with adequate accessibi-
fity, |t is convenlently | Inked to urban centres of activity and
transportation.

Planning.

The Industrial Estate of MONTES=CLAROS was planned by
4he above mentloned Departamento de Industrial!lzacso, Originally,
the layout Included an Industrial area, a residentlal area and a
green belt between them. A revision Initiated by the promoting
agency, expanded the Industrial area over a part ot the green belt,
whose topography reached a slope up to 10%, and therefore, unsult-
able for industrlal use, except under spec!fic planning, generally
non-economic.

Topography-

Topography var tes,qencrally, between 3% to 7% slope
approximately and reachos 107 at specltic sitos, as ment loned
above.

Sell.
The sol! |s generally acceptable for erection of
tectories.

infre-3tryctuce.
Roads bordering the Estate are under construction.

Utilitles.

Non-existent at nresent, but they ere aveilable in the
vicinity. Their supply by the promoting agency will encounter
no probliems.

implomentation.

Certaln parts of the Estate are being levelled and »
fow roads are under construction,




2.2,2,10

2.2.2.1

Breblems.

The ma!n problem of this Estare |les with the ncn-adapte-
bility of Its layout, In certaln parts, to topogrephy. Required
level ling works (fiiling In) would be excessive and cause problems
st the phase ot factories erection. In addition, drainage of storm
water would encounter problems unless +reated under specific tech-

nical devices.

In view of the sbove probiems o revision of the layout Is
reconmended to meet more adequately topogrephical constraints.
It would be advissable elther to sbandon expansion of the Industrisl
ares over the green belt or to revise the design.in the following
wey: Rosd pattern should be traced to service only one row of lots
with sccess to thelr low side, This would enable erection of facto-
rles over an excaveted site (very advantageous).

AT XXX M EX A RN ]
S ee g0 e 0 b 0 0
R N L A
S0 000 ¢t o 8 0O
S 10 g0 ® S s b v
[ I
e o0

SCHEMATIC SRETCN Ng 10

MONTES-CLAROS




2,2.3

2.2.3.1

2.2,3.2

2.2,3.3

2,2.3.4

2.2.3.5

2.2.3.6

2.2.3.7

2.2.3.8

2.2.3.9

THE INDUSTRIAL CENTRE OF
SAINT=-LULIS

General.

SAINT-LUIS Is the capital of the state of Maranhao.
Slze of population is of about 240,000 Inhabltents (1970).

SAINT=LUIS has a master plan at eerly stages of prepara=
tion. The Industrial Centre was Initiated by the promoting agency
SUDAM,

ocatlon_and_Slze.

According to the preliminary land use plan @ vast In=
dustrial centre is located outside the present city at the South—
West dlrection beyond the Parnaiba rliver, The size of the Industrial
Centre |s not yet finaily defined.

Access|bility.

There Is no possibility fo comment on accessibliity as
preliminary clty plans designating networks, are not yet avallable.

The preliminary plans for the Industrial Centre show in
eral ilnes: an industriai zone, 3 port, 2 commercial and
administrative centre, 3 residential zone and sreas for recreation.
The Industrial Centre of SAINT-LUIS |s designed atter the examp | @
of ARATU (industrial Centre at SALVADOR In BAHIA),

Topography:
inspection onsite reveals that large parts of the pro=
posed erea are not flat,

foll.

Soll on the surface and at certain depth |s of ssndy
texture and in some parts with sandy gravel,

r

nfra-Structure.
he

intra
The only exlsting road not yet completed but in use®

siready |9 the one | inklng the dam over the Paraiba river to the
port, This rosd Is under construction (hard-stend is ready).

ytilltles.

Water and power are abundant In the port ares, Thelr
supply to the Industrial centre,in due time, would present no
probliem,

Imglementation.

The dam(crossing the Parneibs river)and the port, a8
mentioned above,are under construction,
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2,2,3. 11

Problems.
No problems are apparent for the moment,

A part of the industrial centre should be allocated as
e specific area for an industrial Estate.

SCHEMATIC SHETCH "I"
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2,31

2,3,1.2

2.3.1.3

2.3.‘.4

2,3.1.5

2.3.1.6

! 2030‘.7

‘: 2.3.1.8

2.3.1.9

2.3. INDUSTRIAL ESTATES ENCOUNTERING
DIFFICULTIES

THE INDUSTRIAL ESTATE OF NATA L

NATAL is the canital of the State RIO GRANDE DO NORTE.
Size of population is of about 240,000 Inhabitants (1970),
The industrial Estate of NATAL Is initiated by the promoting
agency COFERN.

The proposed locatlon for the Industrial Estate of NATAL
|s at about 2 kilometers off a bridge ovarcorssing the river
bordering the clty bullt up area. The locatlon was recommended by
thls mission after an examlnation of three alternative sites pro-
posed by the promoting agency (see below, para 2.3.1.4 - planning).
The estate covers an area of about 100 acres (40 hectares). A paved
road bordering the Estate connects NATAL with Its vast North=
Western hinterland.

The proposed estate's location of NATAL is bordered by’
the above mentloned road providing a convenient [ink between the
Estate, the clity centres of actlivity and the residential quarters.

NATAL has at present no master plan, stili It s sssumed
that 1t would not be long before its Initiation takes place.
(The Minlstry of Interior is convincing each city or town to pre-
pare a master-plan). :

Topography -
The proposed site of the estate is almost fiat and
sultable for storm water drainage.

Soll.

Sol i-sandy for the most part with saml| percentage of
clay; favourable for erection of factories.

There are no other paved roads st present except one
mentioned above which borders the site.

L

Utiilties.

Power~-| ines are stretched over the adjoining area.

NATAL water supply pipes reticulation does not reach the proposed
estate' site, but subsoil sweet water is avallabie at smali depth.
Alternatively water could be supplled from the nearby river, after
t+reatment, in & temporary plant. Both possibilities are feasible.
Sewage water could after adequate treatment be disposed of elther
as a fertiiizer for agricuitural fleids nearby or at 2 convenient
place Into the river.

implementation.

Has not started yet.







2.3.1,10

2.3.‘.‘1

Problems.

Handlcaps Impeding the deveiopment of the Estate of

NATAL may be referred to the following:

(8)

(%)

{c)

The local authority's pollicy by which Industrialists are en-
couraged to purchase the best tracts of land in the central
erea. (These are naturally far more appealing to Industrialists
by belng provided with all services and utlillitles required and
by being ready for the bullding phase).

The policy of subsidlies (Article 34/18) by which the amounts
ailowed constitute a percentage of the total Investment re-
quired T ncluding land.

The lack of an effective outline plan Indicating oning and
restrictions.

Bgc_:ommendaﬂons.

In view of the above described difticuities the following

sctlons might heip solving the problem:

(a)

(b)

(¢)

SUDENE should undertake adequate measures to bring about a
ministorial decree by which encroachment of Industriail uses In’
the city's central area and residentlal zones should be dis-
continued.

Local declslon-makers should be convinced about the
beneficlal effect of this act, for the clty as a whole, by
which central area would be left to its normal functions
(commerce business, administration, public Institutions etc.),
residential zones - to residences, and Industry would develop
at its optimal location (in the Industrial Estate), In the
most efficlent manner (in Clusters).

Sub. wquently SUDENE should assign, In cooperation with COFERN,
a planning consulting offlce for the preparation of programmeo
and plans required; Nominate a two member steering committee
of Its own to follow=up the planning process, assign contract-
ing firm, for Impiementation; supervise the implementation;
snd recrult industriclists,

COFERN should nominate a management team for preparation of
sgreements and covenants with idustrialists and preparation
of contracts with malntenance contractors; and finally, for
menagement of the Estate In operation.



2.3.2

2,3.2.1

2.3.2.2

2.3.2)

2.3.2.4

2.3.2.5

2.3.2,6

2.3.2.7

2.3.2.8

2.3.2.9

THE INDUSTRIAL ESTATEOF FORT A L E ZA

General.

FORTALEZA Is the capltal of the State of CEARA,
Size of population Is of about 700,000 inhabltants (1970). The
Estate |s developea by the promoting agency CODEC which has inl=
tlated |ts location and planning.

Location_and_S]ze.

The Estate Is located out of FORTALEZA new municlipal
boundaries, at about 18 km from FORTALEZA clty centre In the South,
South-East dlrection and covers about 100 acres (40 hectares).

The present two lane road |inking the Estate to the clty
does not provide a direct link as It runs through various locall-
tles. Yet, there are plans for a new wide road to provide direct
iink to the clity centre.

FORTALEZA has an approved master plan In the frame of
which different sites of various sizes have been allocated for
Industrial use (partly as a legailzation act for existing premises).
(The Estate mentioned above has not been Included in the city
boundar|es as determined by the master-plan .

Topography.
The topographical configuration |s almost flat - appro-
priate for industry and for storm water drainage.

sell.

Soil Is sandy with some mixture of ciay, having an ac-
ceptable rate of load-bearing capacity.

Infra-tructure. -

An existing two lane paved road, running North=South
direction, borders the Estate on Its eastern s|de. Another wide
road under construction, arriving from the wWest, bends eastwards,
near the Estate, crosses It and divides it Into two parts - North
and South (the northern part being reserved as residential area
for workers). The Estate Is bordered on Its western sice by rali-
way |Ine fromwhich two sidings penetrate it for servicing.

Yrilities.

A high=vol tage power |ine stretching over the neigh-
bour ing area supplies power at present and would be sutficient tor
the future when the whole Estate Is Implemented.

Water |s scarce. Quantity supplled to the deveioped part
of the Estate hardly meets the present demand.

implementations.

About 108 of the total area of the Estate |s Implemented
as first phase. This area Includes eight factories In operation,
four under construction and about 12-15 additional lots developed,
resdy for the erection phase.
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2.3.2,10

2,3.2.11

Problems.

Development of the Estate is slow. Its main handicaps
derive from its distance from FORTALEZA as centre of services,
place of resldence for workers, and particularly from scarcity of
water (water, for its further use might be fully supplied only by .
another source, located at about 22 km away, the utilization of
which would require very large investments).

Following these problems, the Estate has been unattract-
ive o Industrialists who obviously preferred to establish their
tactories in the industrial areas allocated within the city proper.

In view of these difficulties, the prospective growth of
the Estate is most questionable.

Recommendations.

This mission wishes to state that, in spite of the
shortcomings typlfylng the Industrial Estate in question, It con=
siders unlogical to recommend its abandonment, having in mind
commitments and capitals invested to this day.

However, the misslon considers the industrial Estate of
FORTALEZA rather a reglonal than a local Issue, requiring anaiysis
with sophisticated regional techniques before any recommendat |l on
I's pronounced,

it is suggested, therefore, to SUDENE,to initiate, in
cooperation wlth CODEC a cost-benefit-analysis as a means to
weight and compare different alternatives and achieve finally an
optimal solution,

The foilowing two possibilitles seem worth examination:

(a) Annexation of the Estate to the local authority of FORTALEZA.
in this case |t wouid appear Interesting to examine implica=
tions of this act on FORTALEZA in terms of future land use
development, expenditure for supply of utilities, particularly
water and transportation for workers, versus beneflts deriving
from the Estate development to the region as a whole, Findings
would indicate, as well, whether FORTALEZA Is entltled to
certain compensatlon from the State Government funds.

(b) Promotion of the locality, in the boundaries of which the
Estate Is located, to become a self contained suburb from which
the Estate wouid obtain utilities, manpower and daily services.
As to water, it would be suppiied from the distant source at
22 km, distance,

Here, cost of promotion of locallty and water supply
versus regional benefits achieved should be welghted.

Finally, costs and benefits of the two above proposais
should be compared.

Findings would lead decision-makers to choose optimal |
solution,




3.3

~3

2.3.3.1

2.3.3.,2

2.3.3.3

2.3.3.4

2.3.3.5

2.3.3.6

2.3.3.7

2.3.3.8

2.3.3.9

2.3.3.10

THE INDUSTRiAL ZONE OF
FEIRA DE SANTANA

Genaral .

FEIRA DA SANTANA Is located In the Interior of the
State of BAHIA, at 120 km of SALVADOR, the capital, Slze ot
population is of about 200,000 inhabitants (1970).

FEIRA DE SANTANA has two industrlal zones: One - growlng
spontaneously as a ribbon deveiopment along the Inter-urban |ink,
Salvador- Feira de Santana.

The second - a planned industrial zone In frame of a
comprehens|ve master plan for the clty.

Location and Slze.

The planned industrial zone is located at the periphery
of the town In continuity of the planned residentlal zones. |+
covers about 1500 acres (600 hectares).

The existing planned urban road network wouid provide
the Industrlal zone with adequate accessibliity and with convenient
links to urban centres of activity and to resldentlal zones.

The Industrial zone forms a part of a sector. According
to the detalicd 'ayout a road pattern would divide the area Into
eieven sectorial modular blocks, each one subdivided Into 32 iots.
Average area of lots 3/4 of an acre (0.3 hectares) approximately.

Topography -
The site is hllly over Its major part, Data avallable

does not enabie to fligure out proportions between the hllly and
the adjoining tiat land.

Soll,

The soil of the hilly part Is rocky. The flat part has @
sufficlent load-bearing capaclty and |s adequate for factories
having their ground-floor cast on soll.

Infraz3tructure.

- -9-- -
?

The town major ring road runs along the northern side of
the Industrial zone. The planned internal road network of the In-
dustrial zone does not exist yet.

Utilltles. '

No utlllties exist at the moment.

imp lementatlion,

Hes not star'ted yet,

Problems.

Problems pertaining to the industrial development of
FEIRA DE SANTANA may be categorized as follows:

(a) Problems of economlc aspect at the reglonal context.
(b) Problems of physical aspect at the local context,




o

2,3.3.11

Regional problems relate to the competition
preva:ling between FEIRA DE SANTANA and Salvador on idustrial pro-
motion and development grounds, having detrimental effects parti-
cularly on FEIRA DE SANTANA,

Local problems relate to the physical drawbacks of
both industrial zones:

The exist ing zone stretching as a ribbon de-
velopment along the Inter-urban road would achieve low functionali-
ty mainly due to inadequate form of intrusion nt through traffic;

The p lanned zone would not be feaslble in its
major part,due to rough topography and rocky soil.

ecommendations.

(a) SUDENE should appoint an economlsts consultants office to carry
out a siudy on industrial development problems pertalning to
both citles.

The objectives of the study would be to recommend means
and devices for reducing competition bctween the two cities (x)
and brinning about a balanced pattorn of production; For In-
stance, induce both cities to specialize in product ion according
to the principie ot comparative advantage.

Subsequently SUDENE should nominate an adh~-hoc committee
representing the ministries of Interior and Industry and SUDENE
{2s chairman), whose task would be:

- To follow up the study

- To convince both local authorities (Salvador and Feira de
Santana) to follow, for thelir own benefit, the programme
suggested.

- To legalizo agreement by a Ministerial Decree,

(b) The planning team tor FEIRA DE SANTANA comprzhensive plan,
should Integrate e x i s t 1ng industrial
tone in the town plan; cancel direct access to lots of
the existing industrial zone from the main link Salvador
Felra do Santana; and design a more adequate structure for the
2one as a whole.

(c) The abova p'anning team should revise the location of the
planned industrial zone so as to reduce
topographical and geological draw-backs.

Subsequently an area for an Industrial Estate inciuding:
standard, pre-built standard factories and common services
buildings should be allocated within its confines.

(x) In addition to present Incentlives under Article 34/18
favouring only FLIRA DE SANTANA.
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2.1
{ 2.0,

t. GENERAL

Of ol sites inspected by this mission, et SUDENE's
request, The industrial Estate of ARACAJU wes the only one
sultadblie for planning.

, Location and size had been aiready defined by an
od=-hoc committee nominated by the promoting agency CONDESE, In
cooperetion with the state of SERGIPE and SUDENE.

- However, there was no commitment on plenning. This mis~
slon was, therefore, expected to cerry out the physical planning
of the industrial Estate of Araceju.

This mission treated the planning of the Industrisi
Estete of Aracaju as a case-study, having the foilowing objectives:

(8) Introduction of the'industrisl Estate® Including new components,
not yet practiced In Brazlil, such as:

(1) Standard, and pre-bullt standard factories; end
(2) Common Services bulldings and amenities.

(b) Development of a methodology for weighting of aiternative
leyouts, 8s a tool fo assist In retionel decision-making that
mey be applied to any industrial Estate project.

A short description of main physical cheracteristics of
the clty of Araceju Is hereby presented es background.

2, THECITY

The Reglonal Setting
Genera!.

Arscaju |s the capital of the State of Sergipe.
Sergipe is the smaliest state in the North-East, Its population
counts about 850,000 inhabitants, 258 of which - 200,000 inhe-
bitents spproximstely - are concentrated In Arscaju.

Aracaju |s situated on the Atientic Coast, on mi dwey
between SALVADOR - the ceplital of BAMIA - and RECIFE - the capltal
of PERNAMBUCO.

The economic shperes of intiuence of Salvador and Recite
tend 10 overlep and thus deprive Aracaju from a shpere of Influence
of Its own, (x)

This phenomenon may be releted to the reletive big size
and economic dynamism of Salvador and Reclfe reinforced even more
by the recently completed North=-South Highway, on one hand and to
the Stegnetion of Arecaju, since the decline of the Sugar Industry,
on the other,

Under such circumstances, Industrisl development eppears
to be e major tool to restore A-acaju's declining economy, This
concept |s further supported by @ closer exsmination of potential
dynamic factors existing In Aracaju's vicinity: The port, the
alrport and the netural resources.

(n) Recursos e Necessidades do Nordeste = by: Banco do Nordeste
do Brazil - Recite 1969




2.1.2

2.1.3

2.1.4

2.2'
2.2'1

2.2.2

The _Port.
The port is located at the northern part of the city.

Up to fifty years ago, it played an important role in the economy

of Sergipe by marketing suqgar, servicing Sergipe's consumption and

fishing.

But, since external markets for sugar were closed up,
the port's activity was reduced to flshing oniy and thus went into
a state of gradual obsoliescence.

Recent studies on water-borne transportation revealed
that the port could be restored to fulfill a central regional func-
tion, as an outlet for water-borne transportation arriving by
rivers from deep interior of Sergipe and continulng by ocean North-
wards, to Recife and Southwards to Salvador., Aracaju might, thus,
become a regional centre of distribution. Furthermore, the restora-
tion of the port might piay a major part in promoting Aracaju's own
manufacturing for export, by providing cheap rapid and convenient
accessibiiity to markets.

The airport located at the southern fringes of Aracaju
(9 km of the city centrelwith its adequate links to North=-South
Highways to Aracaju hinteriand could in paraliei with the port,and
sometimes in coordination with it, further develop Aracaju as a
contre of distribution and export of manufactured goods and agri-
cuitural products,

Natural Resources.

Natural resources avallable in Aracaju's hlnforiand'), at
the initial stage of expioitation, appear to be an additional
potentiai eiement that might aftect marufacturing by increasing
the average income ievei per capita resuiting in increase of
average rate of consumption and demand for manufactured goods.

These growth factors might help a great deal the future
industrial deveiopment of Aracaju.

Physicai Characteristics,

Climate.

The climate of Aracaju is mild. Temperatures vary
betweon 29° (max.) in summer to 220 (min.) in winter. Prevaiiing
broeze from the Atiantic Coast East - North-East direction reaches
a maximum veiocity of 25 miies/h, (43 km/h approximately).

Averago rainfall (in winter oniy) reaches the rate of 1110 m/m,
Relative humidity (annuai average) is 50%. Dryness, characteristic
to the summer season is weakened In Aracaju - located on the
Atiantic Coast.

Topography.

Land Is relativeiy flat with easy siopes over the whoie
site of the city except for low hiils which project siightly over
the average. Topography rises gradualiy from the coast Westwards
up to 15-20 meters above sea ievel at a distance of 3-5 km,

(x) Petrol, Potassium and Sait.




2.2.3

2.2.4

3N
3.0

3.1.2

3.1.3

3.1.9

3.1.6

¥eter_Resources. .

The mein water resource |s the Poxim river running withi
the city boundaries of Aracsju.

The_Pregent _Town Pian.

Aracaju has no master-pian. The existing city structure
is that of 8 grid. The orthogonal road pattern divides the site
Into regular blocks of about 100-120 m. In the northern part of
the city are concentrated: the port, the warehouses, stores, various
menufecturing industries, factories, workshops and the rallway
ststion. The city centre includes commercial business and resi-
dences. Further South, beyond the Poxim river, & new exclusive
residential quarter |s under deveiopment. A main Avenue - Beira-Mar,
runs slong the coast, crosses the river and continues to the air-
port. This artery has at present two contradictory functions:
servicing slow traffic whose destination is in the recreation
resort along the beaches and the exclusive residential quarter,
on one hend and the rapid traffic to the sirport, on the other.

3. PLANNING THE INDUSTRIAL ESTATE OF ARACAJU

Physical Chsracteristics of the Site.

Lecetion_and_size.

The Industrial Estate is located at the West-South
fringes of the bullt-up area inside the bend of the Poxim river.
Its size (initiai) 294 acres. |ts average dimensions: length:
1000 meters (5900 feet); width: 650 meters (2130 feet).

Acsessibility.

The access-roed, which divides the Estate into two parts,
heppens to be a major srtery connecting the regionsi network with
the airport and the port.

The qus!ity of accessibility It provides to the Estste
is questionsble. Obviously the losds of through traffic introduced
wouid seriously interfere with the functioning of the future
Estete. Links 10 the city centre and residentis! qusrters are
scceptsble.

Tepeoraphy.

The s!te includes two distinct, almost flat plstesux:
the #irst about 5 maters sbove ses level and the second - 9 meters.
Between those two platesux stretches & narrow sree of sbout
” m wide.

il
The mejor part of the Estete Is of sendy sol! at resson-
sble depth.

lntra=Strycture. .
The sbove mentloned access roed (BR-233) is completed
down 10 its Junction with the cosstal Avenue Belrs Mer.

An existing rallwey |ine borders the Estate on Its
western side.

fshes in_the_Viginlty.
feas allocated for residentis! schemes,one of which is
under construction, border the Estate from North and Esst,
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3.2.
3.2.0

The Industrial Estats Plan,

General.

The basic concept of the plan was to design an Industrial
€stete Including residential zone tor workers. A pre-planning
enelysis of physTcal fastures of the site and the surrounding ares
brought the mission to @ conclusion to allocate the eastern part
of the Estete (at low topographic iavel - 5 m average) for a
residentlal zone and join it to the two other nelghbouring areas
sl located for housing schemes. By this, a large continuous res|-
éontlal ares for workers wculd bordar the Estate on the East.
Subsequentiy 1t was recommended to inciude the whols residential
sres, mentioned above, into the Estate by enlarging its boundaries,

This was done after |t was ascertained with the promoting
sgency thet evantual acquisition of the above areas was feasible,
.I. Probiem.

The main probliem encountered In the physical planning of
the Estate darived from the route of the sccoss-road BR-233,
crossing the Estate and dividing it into two seversd parts.

The assumption is that this roed would fall to fuitiil Its two
contradictory functions:

= A regional link between the alrport and North-South Interurdan
".’m.v.
« An internal road within the Estata,
From the Estate’s view-point, through trattic Introduced
by this artery wouid cause serious disturbances and Interfere with
Its orderly and efticient daily operation, An endeavour fo solve

the prodbiem by introduction of a by-pass brought sbout the dosign
of three aitarnates.

{x)
Alterngtlve Leyeuls.
3.2.3.V Generpl.
Three alternative ieyouts have been prepared.

Thelir € © m m o n denoninator referred to1 size, form,
dimensions, zoning and land use distribution.

Thelr 61 ¢ ¢ o'r ngo!mvnsmmdnﬂm
which entailed alternative accesses to the Estate.

(n) A set of drawings (16 sheets under separate cover) have been
snnexed to the Initial dratt report, malled from Reclfe on
the 25 February 1970, In seven coples (5 = to the Resident
Representative in Rio and 2 = to UNIDO = Vienna.)

The originails were handed over to the Division of Research
and Proqramming - SUDENE.



3,2.3.2 Common Denom!nator.,

Size 244 acres (98 hectares)

Form Almost rectangular

Dimensions 1620x600 meters (5300x1970 feet) averages

Area for common services(1) 8.8 acres ( 3.5 h) 3.6%
Area for small factorles(2) 55,5 acres (22.2 h) 22.6%
Area for blg factorles (3) 179.7 acres (72.3 h) 73.8%

Total 244 acres (98  h)100 %

Land-use
Distribution

Common services bulldings &

Small factorles - at the central area

Zoning

Big factories - at the periphery (4)

3.2.3.3 D!fferent Road Patterns,

PP AR A A Y e R L

Alternate L-A:

Alternate L-A represents ex|sting conditlions. The malin
element of the road pattern = the alrport=link (BR=A), crosses the
Estate; the access |s at its South-West part.

Alternate L-B:

Alternate L-B - the main element ot thls road paterrn, air=-
port-link BR-B - is deviated to by-pass the Estate and borders Its
South-Western side, thus Integrating the Estate in the clty area.

Alternate L-C:

Alternate L-C - the maln element of this road pattern - the
slrport-iink BR-C, Is deviated to by-pass the Estate and encircle 1ts
northern part and rejoin the initial airport-iink BR-A, Thus severing
the entire Estate from the city area.

(1) For Common Services Bullding and Amanitios, see Soction
"Planning of Industrial Estates” Para 1441, related foot note
snd Annex No.1).

(2) Factories housed In pre-built terraced and detached standard
bul Idings (see Section "Planning™ 14522),

(3) Factorles either Individually bullt by Industrialists or
pre-bul it by the promoting agency, according to demand
(see Section "Panning" Para 14522),

(4) Areas iocated northwards and southwards of the central asres
of the Estate.
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Welohting of Altecostes.

3.2.4.  Critecis jelzie.

Alternates have been analiysed under 8 criteria set-wp
clossiflied In groups as sollos:

Accessibl)ity;

Effects on reglonsl and urben traffic flow;
Functioning;

integration in urben pattern;

Investments,

Each group wes assigned o weight (in terms of points,
out of one hundred as total), refiecting Its reletive Importence
in the set-up.

The adherence rate of each alternate to oech criterion
wes determined by coefficients renging from 0.0=1.0.

Achievements of alternates have been represented by &
sories of scores, each one resulting from the following
mitiplication:

Welght of Criterion x sdherence coefficient o SCONE

Scores of esch slternate were summed-up fo total scores,
reflecting the achievement of eech sl ternate In relation to the
others and in relation 10 the optimel objective represented by o
score of & hundred points.

The weighting chert |s heredy presented.




3.2.4.2 WEIGHTIING _CHART
Welght _ -
1tem. CRITERIA of SCETANG Oi-B ALTER?ﬁéES
Criterla
ﬁ. Accessiblilty 36 4,7 32.8 3.6
1. Rapld link from alrport to 0.1 1.- 0.1
estate 15 1.5 15.- 1.5
2. Short link from alrport fo 0.1 D.8 lo.l
estate 10 Yo- 8.- te=
3, Adequate |ink from workers' 0.2 .7 0.1
residentlal district to estate} 4 0.8 2.8 0.4
4, Adequate |ink from urban cen- 0.2 fe= AO.l
tres of activity to estate 7 1.4 7.= 0.7
B, Effects on Regional & Urban
Tratfic Flow 16 1.9 16.- 1.6
5, Unimpeded traffic flow from 0.1 1.- 0.1
North-South Highway A Natural |13 ' 1.3 ‘ 13 _K ) 1.3
Resources sltes to airport ' ' *
6. Unimpeded Intra-clty traffic 0.2 Vo= A ‘
flow 3 0.6 3.~ 0.3
C. Functloning 10 0.~ 10.- 10.-
7. Efficlent Internal function-
Ing of the Estate by devia- 0.~ LI 1.-
tion of through traffic 10 0.~ 0.~ 10.-
D. integration in Urban
attern 8 3.4 5.6 2.4
8. Non-severence between urban 0.2 LR lO.-
uses 5 ‘o. SC. o.-
9. Adequate Integration of
adjoining factory "Santa 0.8 40.2 #0.0
Cruz" 3 2.4 0.6 2.4
E. Investments 3
10. Minialzation of Investment on
acquisition of land for right Vo= 0.2 HOJ
of way of roads 12 12, - 2.4 3.6
11, Minimization of Investment Ve- 0.3 rO.B
on clvil-englneering works 18 8.~ 5.4 14,4
Totals 1001 40,~ 72.2 35,6




(a) The above scoring reflects that achievements of a fternate
L - A would be relatively poor in terms of accessibllity, func-
tioning and integration in urban pattern and subsequent!y would
have detrimental effects on regional and urban trafflc flow to
alrport, But it is worth remarking that alternate L-A would en-
tall no further additional Investments to those which have
already taken place.

(b) On the other hand, alterna te L - B wouldrepresent
remarkable improvement In terms of accessibillty, functioning
and Integration in urban pattern,while devicing an optimal |link
to alrport from reglonal and urban view-points,

Thls would necessitate lInvestments on:

- Construction of proposed By-Pass BR-B;

- Civll -englineering works such as: a bridge over the Poxim river,
+wo additlonal small bridges and acquisition of land for
right-of-way for the By-Pass.

(OAl ternate L=-C might be looked atas a compromise
betwesn L-A and L-B.

its achievements In terms of accessibillty and integration
In urban pattern would be rather |imlted. Whlle creating optimal
conditions for traffic flow Inside the Estate I+ would severe it
from other city uses., Links between them would be inconvenient
and Inefficient. Furthermore, trafflc to alrport would continue
to use the Coastal Avenue Belra Mar.

The above advantages and disadvantages would be correctly
considered in view of the relatively smail Investments |% would
require In comparison with alternate L-B.

(d) In conclusion, A lternate L-A s llable to appear
attractive for the following reasons:

- On one hand I+ might seem most advantageous in terms of savings
(the road BR-A would require no further expenditures for a
certain period).

- On the other hand its shortcomings would not appear at early
stoges in full scale (low accessiblllity, deticient functioning
and Impeded reglonal and urban traffic flow).

This mission considers, therefore, essential to stress that
"advantages” of alternate L-A are justm I sl eading.

Not before long, In view of the Estate's future operation
ond the foreseen increase in motorlzation level and in air
transportation, considerable Investments would be Imposed, in
order to adjust this alternate to adequate accessibllity and
orderly functioning (bridges and other civll enginesring works
within the Estate) (x)

in addition to the above, specific efforts wouid have to be
be made(in terms of interchanges, new carriageway on Belra Mar Ave.
ond land for 1ts right of way, eftc.(mx) to prevent rapld traftic to
airport from encroaching on the urban network,

A rough estimate has proved that sums Invoived in altl the
above civii englneering works would exceed, by far, expenditures on
by-pass BR-B, as proposed in Alternate L-B, besides causing complica-
ted solution. ‘

Tx7 Layouf plan L-A, Drawing No.4 & 5
(xx) BR-235 Drawing No.i



Finally, this alternate would cope neither with the benefit
of the city as & whole nor with that of the Estate,

3.2.5 Concluslion and Recormendations.

The above scoring and considerations stress the advantages
of Alternate L-B over L-A and L-C trom the view-point ot benefit,
both for the Estate and for the city as a whole.

This mission supposes therefore, that alternate L-B presents
an optimai solution and recommends |+ for implementation.

Romark: The two other alternates (L-A and L-C), have been worked out
serve as comparative mediums, They are presented here to prevent
under-estimation of shortcomings typitying such solutions,
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