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I. ™R NIssION
A. Terms of ‘ieference:

&p ascist the National Council for ‘lcomomic Planning and Coordination
in imprasing tnlomenyatiom of 2lvaldorion industrial projects by introe
ducing nd_applying mora effectiva techiniques in programming and schedule
ing thrce antyr1 in-strial arnjects of prime importance to tha country
and ~ogioting loeni cowrterparts to bacoma acquainted with these
techniquesn.

B. Lembere of iliacion
lir. Yostafa i 2. Hamdy ('N1DO)
Tean leader ond 1lirector of the mission

© obert " tohaugh
(Lecturer on fusiness Administration, larvard University Greduate
3chool of Busizess Administration)
Txpert in Pro‘ect Implement:ition

C. Calvador an apresentative (Countorplrt)

Ing. llicardo . lores Cena
Chief of Industrial Development Division

National Council fop “conomic Planning and Coordination, 71 Salvador
Counterpart

D. Objectives and "rocedures

The obiectiva of the mission was to Programme several selected
industrial projects to be implemented in T Salvader and to train
& number of loc:] counterparts in the appropriate techniques of
project scheduling and contrel. ‘or this purpose a workshop was
organized by 1.ITDQ with the ‘ational Council for Tconomic Planning
and Coordinatton ag ¢ counterpart, from 16-30 August 1969, with
two 3-% hour sessions oacy day.  The workshop was attended by
, tventy-two participants who represented the salyadorian Industrial
- Dovelopment Inatityte (TVSATIY, the Central Bank and two universities.
The pParticipants were of a high calibre and included a number of
department heads from INsAT, Although all of the participants
read Tnglish and most spoke it well, gimultaneous interpretation
(Y lir. Carlos 4 fernandez) was available as needed. The list of
participants and their titles are shown in Appendix A. Mach

participant received a certificate of completion.




TII% FIRST PART OF THE WORKSHOP WAS SPINT IN TERACHING THE
BACIC TTCHWIAUTIS OF PROJTCT PROGRAIMING AND SCHEDULING TO THE
PARTICIPANTS.

TET NEXT PART G THT WORKSHOP WAS TH® APPLICATION OF THESE
TCINIQURS 70 THARE SALVADCRIAN PROJTCTS. rCi THIS PURPGST THE
PARTTCIPANTS *73d% DIVIDID INTO UIVT ORKING GROUPS, A5 LISTED IN
APPEINDI B. A7 707 CONCLUSION OF THIS SFCOND PHASTE OF THT
WORKSHCP, TIIT PALTICTRANTT TIAD A THOROUGH KNOWLVDGE OF THE BASIC
IMIOGRAITING ™ ZCUTDULING TFCHNIQUES AND COULD APPLY THTM IN
PRACTICT.

THE LAST PALT C T3 LISSION AT SPINT IN TTACHING ADVANCED
TPCINTIQUTS IN PiOJECT PROGRAIDNING AND SCHFDULING, CO3T PLANNING

ATD CCHTROL, HTROULCT ALLOCATION AND ORGANIZATION AND CONTROL
SYST™MZ #0it PROJECT INMPLEMFNTATION AND MANAGRMINT.

A list of references material used on the project is shown
in lAppendix C.

Copies of the implementation plans for the Salvadorian
projects are in Appendix D.
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for ihc orzoniz :tion anﬁ*ﬁrogramme arrangenentc
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@raduate fchool of Business sdministration, llarvard niversity and

a _member of the mission {or his veluable contribution to the mission.

ly appreciation also goes to Ing. Ernesto Sol for his assistence
to the Mission.




II. OUTLINT OF MISSION

A. Opening Ceremony and Introduction

1'

3.

Greetings . ron Ing. licardo Florus Cena

Brief specech by Ing. Tdgardo Suarez ., Txecutive Secretary of
yJationel Council for Ficonomic Planning and Coordination
Presentation of iiessrs. Mostafa H.4. Hamdy and Robert 3tobaugh
by Tag. “lorass Cens

iessage from Yr I,H. Abdel Rahmen, the Wxecutive Direotor of
UNIDO, read by Lir. iiostafa E.4. Hamdy

Discussion of scope of course by Messrs. M.1 A, Hamdy and

. Stobaugh, including steps in project developmont, steps
in project implementation, and relationship of projeot
implementation to overall proiect development .

Basic Techniques in Project Implementation

)

Network development

a. Lecture. Production planning versus Project planning,
usc of bar (Cantt) charts, Principles of network analysis,
relationship of bar charts to network diagrams.

b. TFirst exercise (performed by all participants on an
irdividual basis, followed by class discussion). Prepare
bar chart and aciivity-on-arrow diagram {arrow diagramming)
and calculate shortest possible completion time for the
sight-activity exercice shown in leference No. 8 with
requirod time for each activity as indicated by Instructor.

©. 3econd axercise (individual basis, followed by class
discusrion) Prepare activity-on-arroy diagram and
calculate shortest possible completion time for 15~
aotivity exercise shown in Neference lio. 8 with required
time for each activity as indicated by Instructor.

4. Third exercise (individual bagis, followed by olass
disoussion). Prepare activity-on-arrow diagram and
oaloulate shortest possible complaetion time for 3l
A0tivity exercise made up by Instructor, Referemoe 8.




2. Lotivity-on-arrovw versus activity-on-node (precedence diagramming)
a. Lecture. Principles of activity-on-node and discussion
of activity-on-node versus activity-on-arrows, including

reading of TNeferenca 11

3. Use of activity-on-node
a. Mxercise (individual basis, followed by class discussionm).
The first and second exercises listed above.
b. Caso (performed by participants on individual basis,
followed by discussions in 4 or S5-man groups, followed
by class discussion). "Arrow Diagramming ixercise",

Reference 10

4. Computations of bagic scheduling data
&, Leocture. I'orward pass, backward pass, sarliest finish (%F),
latest finish (L7), earliest start (TS), latest start (LS),
totol floar (70}, free float (7T), and significance of floats.
b. Dxercise (individual basis, followed by class disoussion).
Calculation of T, L7, BS, LS, T7, and F# for first and
second oxercises listed above and discussion of significance
and use.
o. Case studv (individual basis, followed by group discussions,
followed by class discussions). Network calculations for
. leferencs 10, including discussion of the significance and
use of ecach time paramcter in project implementation
schediling and control.

5. Implementation of industrial project
a. Casc (group basis, followed by class disocussion). A 2l
activity industrial project from lleference 7. Preparation
of complet: network, including computations.

C. Application of the above discussed Teohniques to Salvadorian Projects

Application of basic techniquos to Salvadorian projects (group
basis, followod by class discussions). Desoription of projects,




model, precparation of networks, descriptions of activities,
scheduling datn computations aps conclusions for three Salvadorean
Projects. The results of the work of the fiwg €roups are shown

in Jlppendix D, The groups used feapsibility studies provided by
INSAMT as the basic source of information; also, technical exports
from INS.TT were available to angwer technical questiong

(Ing. ederico luguct for the Polyvinyi Chloride and Wallboard

from Bagassc Projects  and Ing. lorenzo tivera for handkerchiefs
project) related to +he manufacturing DProcossae and regource
requirements of pProject activitiecs, m™ye preparation and discussion

of the implomentation plans was the largest singlo activity of the
mission. The significant characteristic of this part was two-fold,
One was that tho mission provided direct technical assistance to

Tl Salvador in programming and scheduling throe actual industrial
Projects which are being implemonted in the near future. The
country now hns plans and schodules for implcmunting these projects
which arec of vital importance in negotiating with coniractors; in
allocation of resources especially the scarce ones; in determining the
backward and forward linkages with existing projects as well as

with projects which are being implemented; in setting up the appropriate
organization for implementing the project and in monitoring and
controlling projoct implementation and tho establishment of pertinent
deoisionfmaking an? informcotion systoms

Advanoed Techniques in Project Implementaion
l. Mime/cost analysis

&. Leoture. Ganoral disoussion of time/cost analysis, with
speoific roforence to understanding of goncepis and
limitations in use. Referencc 7.

b. Ixercise (in class). "cpy (Critioal Path Method) Problem",
Reference 14.

©. Cese¢ study (individual basis, with questions answored by
Instructor). "Space Constructors Inc.", Reforence 15.




2. Resource allocation

a, Lecture - Concepts and techniqucs of resource allocation,
with discussion of single versus multiproject scheduling

and usc of project activity floats. Reference 7.

b. Txercisc (individual basis, followed by class discussion).
Problem with £ activities and 3 resources made up by

Instructor eferences 7 and 17.

3. Handling of uncertainty in activity time

&, Lecture Niscussion of problem of uncertainty in activity
time and use of PTRT (Project Tvaluation and Loview Techniques)
techniques; including discussion of limitations.

b. Cass study (individual basis, followed by class discussion). |
"PINTing a Pumping Unit", Reference 12.

. Organization and Control

l. Organization

Lecture Organization for project implementation including
various levels and clements of the organizational hierarchy

as well as their functions and rclationships such as

Government, INSAI, Project Office and Contractors and any
outside technical assistance such as bilateral, multilateral
and intornational assistance, during various phases of
preject planning and oxecution.  Tffective financial

planning based on network scheduling data. Reference 17.

2. Contractors

Lecturo Selection of contractors and types of contrects.

Reletionship between consultants and contracts. References
2 and 3




i Control

Lecture, Control syateme for pProjact implementation,
Information necessary for project followeup and control.

Use of brpr charts angd networks in pProjec: and finanocial
control Control techniquer pased on combined utilization
of bar chaprts ~nqd networks for varioys levels of Project
organization “inancial control Techniques for
reprogramming and reschoduling of project implementation

and wpdating of vrojoect implementation schedule and financial
Plan.  heferences 7 and 13,

I11. coNcLusIC: AND “TCOMMEND/ TIONS

It was the unanimoug feeling of the partioipanta, the Salvadorian
representative, the Governmert and the members of the UNIDO toam that the
mission was an unqualified success, both in terms of meeting the goal of
programming spccific Salvaderian Projects and in teaching tho participants
the use of the techniques,

The participants expressed gront enthusiasm concerning the value of the
training received as part of the mission and are making plans to train

omployees of local industries to use these techniques and furthor their
application in the country

It is the feeling of the TID0 team that the high calibre and enthusisss

[Ny

of tho local participants played an important role in making the mission a
success, '

Tharee specifio recommendations were made by a number of participants:

1. lake the Programme longer so that more matorial can be covered.
For example, the control of actual Projects under construotion
could be added to the programme and much more time could be spent
on aspects of project organization and control.

financial Planning and control for project implementation based
oM network analysis,

3. lako UNTNO progremmcs better know,
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FURTHFR POTTNTIAL UNIDO ASSISTANCT

1,

Discuesions have been place to identify the needs of

Fl Salvador in industrial development and how UNIDO could

88813t the countrr in satisfying part of them. One of the
major areas dizcusred was the reorganization of the Salvadorian
maohinary for industrial rlanning and implementation with a
special attention to the Salvadorian Industrial Development
Institute (T734Y1) which is a development agency rather than an
institute. 'ne or tro "UITC mor missiene would hAve

to go to T1 Zalvador for roviewing the present machinery and
recommending measures for improving it, based on the present

and potential industrial rlanning and implementation needs of the
country according to the country's needs the missionwill then
recommend further UM technical assistance to be requested, in
perticular a request to UNDP for a Special Fund Project, assigned
to IN7ZAIT, to develop and sustain its activities in the field of
industrial planning and implementation, A request to this
effeot will be discussed by the Government with UNIDO in October 1969,

A training workshop on Organization and Control for the Imple-
mentation of Industrial Projects will also be roquested, to
supplement and act as a follow-up Project to the work done by the
Advisory Mission of August 1969,

Another request will be submitted to UNIDO for assisting the
Industrial Development Division of the National Council for Eoomomio
Planning and Co-operation in applying sectoral planning and
programming and related techniques.




Sr. Salamon Angel
Lio. Maurioio Cuellap

3r. Alfredo lorredor
Lic. Carlos Castillo
Dr. Luis ®. Gutiorreg
Lic. Mrencisco Linares

Ing. Maurioio Suares D,

Ing. Juan Jose liorono N,

8r. Arturo Valionte

Ing. Trmesto 3ol T,

3r. Viotoer Burgos
Ing. Roderto Orellana

Ing. Damiel Aguilar

APPENDIX A

LIS™ 07 PARTICTPANTS

Position Institution
“

Finanojal Manager
Industrial Development Institute
of fl Salvador, INSAPT

Chief
Industrial Branches Departmont
INSAFT

Chief, Promotion Department
INSAFT

Chief, Commercial isation Department
INSAFI

Adviser to President
INSAFL

Assistant to Financial Nanager
INSAFT

In Charge of Projeot Inplementation
INSAFI

Project Mhginoer
INSAFI

Recent Graduate
Industrial Thginoering

b T ¢

Business Correspondent

Profossor, Industrial Ingineering
t, University of

Jose Simeon Canas

Professor

Engineering and Architecture Department

Univeorsity of R Salvador
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APPINDIX A (contjnued)

Nome Position, Institution

\

Lio. Juan A. Nuﬁes B, Professor
fchool of Business Administration
University of ¥l Salvador

Lic, Manuecl Robles C. Professor, Uchool of Tconomios
University of Tl Salvador

Lic. José Luis Argueta Seeretary and Professor
Bchool of Ticonomics
University of 71 Salvador

Lie. Reberto /inocalmo Weconomist
Central Bank of T1 Salvador

Lic. Dalvador . Rivera : Wconomiset
‘ Central Bank of Tl Salvador

Sr. Jeremiae Cabrera it Recent Graduate
Industrial Fngineering

Srita. Ana Irma Battle Rocent Graduatc
Industrial Thgineering

Sr. Raymundo ®. Kodriguog Recent Graduate
Industrial ™gineering

Lic. José8 David Polanco Professor, School of Eoonemios
Univorsity of Tl Salvadop




APPRNDIX B

"OHKING GROUPS FOX PROJTCTS

Gm No. Pro joct Name W

1 Yallboard from bagassq Argueta
Battle
Linares
Polanco

e L o Sol

2 Polyvinyl chloride Cuellar
Gutierresg
Herrador
Suareg

3 Hwdkorohiefs Aguilar
Nunes
Rivera
Rodrigues

4 Wallboard from bagasse Angel
Burgos
Moreno

Orellana

Valiente

5 Randkerohiefs Cabrera
Castillo
Robles
Suares
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11
12
13

14
15
16

17
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APPTNDIX C
LI3T OF RWITRINCT MATIRIAL

Title

"Implemontation of Industrial Projects", UNIDO ID/WG.39/2, pp.S-8.

Sidney 4. Bresleor and iiork 7 Hertsz "Negotiating with Fngineering
Controetors" Chomicol Ingincering, 11 October 1965, pp. 209-220.

John T. Gallagh .r "' "rcst Look ~t "mgincering Construction
Contrncts" Chemical ngincering, 11 Scptember 1967 pp. 218-224.

UNIDO, Manunl on the “iso of Consultants in Developing Countrios.
laurice D, Kilbridge and Robert 3. Stobaugh, Jr. "Design of an
Tmpiri -2l 3tudy of Problems in Implementing Industrial Projeots

in Developing Countrics' ICR 453, .

"General Proccdurc “ollowed in Network Scheduling”.

John fondnhl and ilostafa H.4. Hamdy "Procedures for Programming and
Control of implement-iion of Industrial Projects in Developing
Countrice” WIIDC 'TPPD’ | 17 %sbruarvy 1968

"Creating “h. Logic Dingram - Principles".
£ 2 p

<Ko Levy, €L Thompson and J.D Wiest ""he iBC's of the Critical
Path lethod” Hrrvaird Business [ieviow, September - October 1963.

"Arrow MNingrammirs Tixercise’ TA-P 381.

"letivity-on-irrov vs. fctivity-on-Node"

"PTRTing 2 Pumping Mmit” TA-P 383,

Hostnfn H 1 “amdy "Problim: Encountered in the Application of
Notwork /n~lysic Techniques in Project Implementation inm Developing
Countri.s and certincnt Rocommendations", pp. 13-16 and 19.

"CPY Problem" L.-P 1382,

"8pace Construciors Inc." "A-P 3180,

"L Bricf I'rimer on Projecct Network Scheduling under Resource
Constraints" D 3/69.

Hostafr H.ii. lamdr, "Network Tochniques for Project Implementation
in Devoloping Countries", pp. 6-18,




Item No

18
1y

2l
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LPPIDIX € (continuod) -

iitlo

"iﬁulfiproject Scheduling Dxoreiso”

Qloacery of 'orms in Notwork Analysis

Additionn) doading .t oricl

Study on Industrinl Projoct Implementation ""rcbl eme Tncountored
in Implumontiug Tnaustrial Projects in Developing Countricg" by
Professor “marico D, Kiloridge, Graduate School of Business
Administmtion., Horv:rd University, Boston, toss., U,53,A.

Cace Jiudise op Induetrial I'roject Implemontation "Industrial
Projoct mplomentation in the Sudan”, by Profegsor Mohamed I. Dess
Visiting \ssocinto "rofersor, Departmont of lechanical and Industrial
'heinoering, University of Illinoeis, Urbana, Illinois, U.5.4.
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GRoupr I

Objective:

Inputs:

Markot:

Production:

Investment:

Technology:

-14 -

BAGASHT PrOJICT FOR 1. [30A"T

To manufacture wallboard made from sugarcane bu(uno and
other chemical substances. These wallboards are to be
used in ‘Yo construction and furniture industries.

The main raw material as far g weight and volume is
concer ed, comcs from sugarcanc brgassc - 2 surplus waste
matorinl from the final production process in sugar mills.
The rest of the raw materials are made up of chemical
ingrodient: such as resin, ammoniz, wax and fire retardants.

The markct which this project will try to capture, is that
of Ceniral .mcrica as well as other international sites
outcide the .sthmusn st the present time the need for a
product of this type is being met by imports, suoh as
plywocd which represents - high percentage, Therefore,
this product, 1o - large extent, will be a substitute for
pl./wood

The production capacity for the plant in question will be
30 million square foot of -Lv wnllboard, to come from the
processing of 10,000 metric tons of sugarcane bagasso,
and working 250 deys per year.

“he plant 1ill bo located near the raw materinal source,
2t "Guazap~" close to the North Highway approaching
San Salvador <n access road uill have to be built
from tne Highway to tho plant site.

Mirst ~ltomative - used cquipment

Capital investmont " 550,000
Working Capital 200,000
T ———

Total » IZ:Q.M

“econd altcrnative - noy oquipment

Capital invostmont 21,550,000
“orking Capital 200,000

Total ,‘_..1|1§glm

The production process which has been selected is knowm

ag the "dry procoss" because of the advantages it
rapresents Tho installation of machinery and the aotual
furctioning of such will be porformed by Salvadoriam
personnel, some of whom will bo trained abroad.
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1. "Xitte metibilidad
ftudyr of txiating fcnsibility of project

2. Noces{trso mwpliar via g Accaso
Aaccess road nevds widening

3. 'errens 'rbrinizade
Site elonn and urbanizad

4 Sonombrerapa distribuiderp
& distributor 1ill be contracted

b) “e haran 2 licitacionos: construccidn pogo Y planta
Two biddings wil] be necessary: well apg plant

6. Habre un =010 contracto con fipm~ Ssuministradoras de saquinaria
Only onc contrnct yith 8upplics fiym of machinery ig noeded

7. Suministro dc materit prima estacional y Proveniente de dos
1agonios

8. Suministro de matepin Prim2 oxtranjera de yn s0lo proveedor
Supply of foreign rew materinl from one souroe

9. Mtrenamionto o obroros uon cl pais, por personal enviado
proeviamante ~l exterior

Treining of local workers by porsonnel trained Previously

abroad

10. Sclecidn de obpreros procodrd despues de soloocionar personal
administrativo
Selecetion of workors depcnds on selaction of administrative
personncl

i1. Jorvicios incluyc: agua, energ{a slectrica, telefono

Services include the following utilities; water, electric
power, telophone

M

3/ ™ose plane and the schodule for implomentation of the various projects
are listed in Yotk ™elish and Spanish The latter is meant to assist
Wy Salvadorian official who is not profiojent in ™glish, to ba abdle
to read thom and nderstand the time phascd projeot implemontation model,
sinoe those Projects will soon be implementod,
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GROUP I - comcLusIoN

..

1.  7rom the networl:'dlagrain the projeci will take 646 days to de
somplotad.  his includos 16 siart=2poof.nreduction,

2. Tho activitios which permit tho largest total float are 15, 16, 20, 22
end 28, and hove a total fioat that flucturtes between 435 and 616 days,
This indicates that these activities could be delayed up to there limite
without affecting the total duration

3. Aotivities with the largest free float aro numbers 8, 19, 22, 27 and
28 which fluctuatc botween 323 and 533 days. Theso nctivities could them de

delayed up to these limits without affecting the start ‘imc of the
activities that direc*ly follow them.

4.  The oriticcl path i determined by aotivities I, 3, 6, 9, 14, 23, 26, 29
which have zoro valuc for their total and free floats, that is to sy, none of
theso could be delayed without affecting tho total duration of the project

(or its oarliest finishing timo) nor the carliest starting time of the
subsequent activities along the critical path.

5 Tho total float of 616 days corresponding to activity 16 means that the
contracts of local raw material could be delayod 616 days without affeoting the
total duration of the projoct, and, thereforc, looking for the most adequate
times to reduce total costs is possible. The 293 days of free float for this
activity shows how long it can de dolayod without affecting the starting time
of the next activity which is the sonding of the local raw material.

6. Cost wise the floats of sctivity 15 are of great importance since we
can delay this. contract bty 510 days.
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OROUP II IMPLM{ENTATION OF POLYVINYL CHLORIDE PLANT PROJEZCYT

T™is project and recommendations, are based on detailed studies of the
potontial markot, including market prices and pricing policies; the products
to supply this morket and the available processes for their manufacture;
the possible rlant location and "n annlysis of the investment required and

an estimate of 1ts profitability

The initinl phasc in - programmc for tho development of a chemical
complax in Fl 3alvndor should be a plant to mnufacturc Polyvinyl Chloride
(PVC) rusin base, ~nd Polyvinyl Chloride Compounds.

During the first phrsc of operations the raw matorial should be cbtained
from importod Vinvl Chloride lionomor (VCM),

In ordor to insure mitisl production and managemont know-how the
project should be orgnnizoed with participation by a Company prosently
established in thc PVC induatry, eithor om a joint vonturc basis or other
suitable arrangoment.

Thc modern port facilities of Comisién Fijecutiva dcl Puorto de Acajutla
(CEPL) with amplo low cost power, cxccllent water supply of low minersl |
ocontent and absence of iron ~t 2 temperature of 60°F’, oasa of waste disposal |,
and proximity to San Salvador over either good roads or rail service, all |
dioctate the location of .cajutla,

IR e e




GROUP 11 <L SUEDITONT AN LIST OF PROJECT ACTIVITI™ “ITH RESPECTIVE

: 440D

Preconditions for tha fulfilment of this Project: the corporation
h~# been formed and finoncing pl-ne, drawings for ingtallations, list of
oquipment and materials, purchasc of land site At Acajutla, have all been
approved.

Weeks
AR

1. Preporation and approval of plans for building

plant and housing 24
2. Bids and bids djudication of centracts for industrial

Plant and housing 8
3. Nleeruitmont of administrative and profassional personncl

from U,5,... 8
4. Reeruitmant of administrative and profussional personnel

from Tl Salvador 6
5. Rocruitment of Salvadordan workcrs 8
6. 3igning of contracts with C7PA for scrvices for instal-

lation of Piping ot Acajutla pier and C™PA lands k)
7. Jigning of contract with C7L for direct supply of energy 2%
8. Proocuramont of permit from Department of Public Works

for right of uny for all piping 8
9. Signing of contract with Insurance Company 6
10. Procurement of quotations and signing of contract for

machincery and cquipmont ~rriving from forcign

countrics 19 y
11. Proourem.nt of quotatione and sigminz or contract for

machinery and equipmunt to be bought in ¥1 Salvador é
12. Bigning of contrac: for supply of piping for vinyl

chloridu 8
13. Cleaning and levelling of acquired land s
14. Negotintion -nd signing of contract for the supplying

of all foroign raw materials | 12
15. Training in the U.3.4. of all Salvadorian technical

; personncl 4

16. Training of ~dministrative personncl at E1 Salvador 6
17. Training of Salvador  workers y ]
18. Hook-up of electrical anergy S
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19

21

22
23
24

2%

27

28

k)1
32

33

34
35
36

- 22 .

Perforntion of wells, hook-up of drinking and
industrinl water, drainage and ECwage

Phone sorvice ho oK-up

Nonufacturing ~nd preking of machinery coming from
foreigr. countrio:

Prennration of piping coming from forcign countries
Chipmoni of Pipu irom Joruign countriog to icajutla

Inct-~li-~tion of piping for iischarge of vinyl chloride
from CTits picr to plont

Preparation “or the iritinl shipment of raw material
from foreim countrics

shipment of ray materials from foreign countries to
Lengutla

Shipment of machinery nnd aquipment from foreign
countries to lcajutla

Preparation nand manuracture of machinerv and equipment
in 71 “alvador nnd shipmint to lcajutla

Transportation of ~dminictreotive ~nd professional
personncl from ' 5, A to Lcrjutln

Transport~tion o Znlvndoriar technical personnel
from U 1. to ~Chjutl-

Tronsport-tion of loc-1 Workers to Acajutla

Construction of housing for dministrative and teohnical

personncl

Construction of industrinl plant and foundations for
machinery

Instnllation of machinery and oquipmeont
Tosting of equipmant
3tart of production

15

&CDS
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GROUP_IJ . SONCLUZION

11

Tho Critical Path of the project has the following activitioes:
Ne. 1. Preparntion nnd ~pprov-l of plowns for buildiags and housing.

No. 7. figning of contrmci wiih C7L (Power Co.) for direct ancrgy
supply

No. 18. Hook-up of clectrical oenergy.

No. 33. Construction of industrini plant and foundations for
machinery

No. 34. Install-tion of m~chincry ~nd oquipment.
"o, 35, “osting of oquipmont.,
No. 3f. St~rt production.

The minimum duration time for project implementation will be 120
weeke.,

III The timc shown above could he considered reduced if activity No. 7

v

Vi

do2s not depend upon the approval of 2 Legislative Decrec, 2 matter
that usunlly tnkes 2 lot ol time in nlmost wmy country.

The Network 2llows us to foocus out ~ttintion on those nctivities
which are floating, thus 2llowing the saving of time and money, such
a8 if the case of ~etivitios Nos 2 ~nd 5. conccrning the hiring of
personncl

The HNetwork ~lso ~llows us to dctorminc when to allocate tho date to
sign contracts, such nz the casc of nctivity Wo. 12, whioh refers
to the huying of piping for -rin-l ~hloride.

From thc results obtainod, we cn see that it is not possible to
offer our products before two nnd a hnlf yenrs.




1961
1962
1963

1965
1966

m- I‘f‘."‘...' ""N';ATIQ«’ QF Cm CH LANT

Item to be produced Low nricoed hindkerchiofe

Tetimatod netiennl consumption ~nd nroduction of
handkerchiers-

™timated | Tstimated /

tod L _ b .
Cousumguorr— Imgortation—- Not  Prod.=

724,026 520, 580 213,446
820,504 460,858 359,646
62,158 575,751 283,407
947,872 571,277 376,595
1,007, 302 338,000 670,302
1,C90, 990 338,34 752,649

To obtain » consumption figure in ynjt amounts we
have proceedad ag follows:

The fensibility study indicates that in 1966 24,465 k
of handkerchiefs wepe imported, which is the equivnlent
of 219,642 dozer: this means th t cach kilogramme is
equrl to bout eight dozen handkerchiefs, Therefore,
mrking usc of the samc rel tion for the kilogramme
ceonsumpticn s exposed in the study (91,521 kilogrymmes
~ pge 15 we come up with an ~nproxim-to consumption
of 7.0 million handkrchicfs

~nd rroductinn cof h~ndkerchiefs in Guatomala,
L Lot Nisn,

In the rest of Centronl americt the gune conditions exist.
Jdorchonte imp.rt ine rendy-mide cloth and produce

handk resiefs g *here “re no plants for their rnenufacture
from yran. ikis, *he coasumptica  ad breduction o. thig
Product ir Guatemal-, Niearagua and fosta Tien, could he
astimated ~t 75 per cont of tre consumption in 71 S~lvador
which moane that tot-l consumption in theso countries,
including 71 Jalvador, would be 32 ¢ million kandkerchiefs.

Volume of Preduction that the Projectod Plant Could Have

(8) Using the estimated consumption figurce for thc foup
Sountrics during 1966; (b) estimating that the plant
would take care o the 75 per cent consunption of

El 3alvador, 60 per cent of fuatemala, 50 per conmt of
Nicarngur and 5¢ per cent of Costa Ricn (page 17); and
(c) estimating an annual incronse of ? per cent in the
production of the piant, thu volume of plant productien
could de projected so:

8’ Page 15 -

) % Page 13

©/ To establish a difference between estimated consumption
and importation- made In the country, up to now, there
is no plant for the manufacture of cotton handkerchiefs.
There arc only merchants that make them using imported
cotton materials (page 17).
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15t vear of operation 12,000,000 handkerchiefs

anda " 12,960,000 y
3rd " " 13,996,800 "
4th " 15,126,544 "
5th " " 16 325,858 "

i'inimum size that plant should have to make it profitable

it is coneiderad that the slant should initiate its
operaticns with 2 minimur. o 52 weaving machines to reach

a reason~ble profit in accordance with investment to be

made. it} this nwaber of weavine machi es it is estimated
that the factory could fill the needs of 12,000 handkerchiefs
in the firet ye-r of operations surthermore, the weaving
machines will hw.vs erough capacity up to the third year

of operations hascd on the 3 per cent annual average inorease.

Naw materials to be used and their origin

The most important raw material - varn for handkerchiefs -
will be obtainad lrcally, inasmuch as there are four
textile plants in the countrv that produce such yarn.

The combined production oi’ the four plants mentioned is of
180,00C pouriies per month,; an amount that would probably
cover the n- ods of the plan* in this project. The yarn
could he purchased alresdy dyed or raw, in which case the
necessarv cquipment for dying should be procured, most
probably by the projected firm, The other inputs will
consist mostly ol chemical products which will he imported
from Switzerland; ~ederal reputliic of Germany and the
United St-tes

Initial Investments to be made

lachinery costing £1,467,771.11 will be needed and this
will consist of equipment for th.: preparation of rew
yarn, weaving of the yarn; finiching of the cloth aad

for the manuf'acturing of the end product. Such machinery
will nocessarily have to be imported from outside of
Central imerica  Thc looms cculd be bought in Sweden smd
the roz* of the machinery in th» United States and the
FPederal "cpublic of Gernany

The other investments will be represented by:

Land of 2,953 88 square meiers and buildings of 2,726.28
square metaers of construction Thz buildings would oost
approximetely §313,51% 75 and the land, £14,994.40.
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nitial Parsonnel

Diroet working force 54
Indirect wnrking force 27
Tachnicnl perzonnel 2
Admini trative noroonrel 10

Sales personnel __2
26

Profitability of tho Pro ject

T TTINOTY T
I T\I (PG ?..L'.&.Yu.

annual  ix:d Costs g 607,311.28
annual Variable Costs 1,730,260, 19
Total E2| m|§zzoz

11 RECTIPTS €2,892, 456 00

III ™7 ANNAL PROFIT £ 554,883.93

IV PROPITABILITY: ’%ﬁ = 19.67"

Base: first year of operations producing
12,000,000 handkerchiefs.
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C TI LICT Lt 000 ACTT TR
. 7 — 1 .

10.
11.
12,
13.
14.

15.
16.

17.
18,

19,

2l.
22,
a3.

24.
2.
2.
27.
28,

- 28 -

Complete Irojoct Design ani Lpproval of Ffinancing.

Create Corporation.

Tetablish Committce of Consultants,

Allocation of Tnitial ™urds opening of Bank Account.
alloz tion «nd drawing‘of design for building cvonstruction.
Selection of ‘ite.

Hegotintion =2nd signing of leal “tatc Deed for acquisition of
site in .ipopa and Alongside Highway,

Adjustment of dcsien for building construction.
Negotiation and signature of contract to buy raw materials,

Negotiztion of contract to buy other inputes (chemical products
from other countrics

Negotintiongbontract (pro-forma) to buy machinery.
Negotiation of contract for forzign technical personnel.
Creation of Deard of Directors.

Government approval of construction plans (Blue Prints),

Procuration of neccssary approval from “xchange Control Office for
importition and payment of oth:r materials (inputs).

Procuration o' nccessary approval from Txchange Control Office for
importation and payment of machinery.

Transportation to site of foreign technical personnel and preparation
of their residence

Selectiorn of General Manager.

Open 3ID for building construction.

Petition and signature of utilities contraoct - power, water, ete.
Signature of contract buying other inputs.

Signaturc of contract buying machincry.

Recruitment and lLiring of workers.

Rooruitment and appointment of administrative and professional
personnel.

Consideration of bides for construction and approval of best offer.

. e . ]
Preparation and shipment of row materials to site,

Preparation and dslivery of all other materials (inputs) to site.

Preparation and shipment of machinery for the preparation of yamm.
Proparation and shipment of looms.




29.
30.
.
32,
33.
4.
35.
36.
37.
33,
39.
40.
41.
42,
43.
4.
45.

Proparation and shipmont of machincry for finishing the handkerchiefs.
Theoretical Trainiag of workers.

Treining 38 Profizsional ~ad wdrministrative personnol.

Cleaning nnd lavelling of scquirced land.

Total construction of iilding and eupervision of auch construction.
Government =pproval and connexion of utilities.

Installation of machinery for preparation of varn.

Trial run of machincr: Cor varn preparation.

Installrtion of loome - waavers.

Practical training of work.rs in ruining of yarn machinery,

Trial run of loom: - weavers.

Installntion of finishing nachinery.

Practical training of workers in running of looms - weavers.

Trial run of rinishing machincry.

Practical training of workers in oporation of finishing machinery.
Factory producing at low level.

Factory producing at nommal level.




i in T bt 4 Loracel  yIes]edean g Liongid ) skeseniss:  Compavsii somm
o AV ~ Kt D5 ok <) OIAGRANA DE RED DEL PROGRAMA D
: e : ¢ : 3 , REAL(ZKION DE UNA FABRICA OF PA-
BNER N o R fustos-
' l.; 1 ¥ (1 A NS
I b, " \yr ]
" ’ ;’ STALAC o umxdg
Mseusacion y Prama Prepencssl A PREPMAR
fuv l'i. . I: [ ] m‘"‘ P e\ 9
o 7y
"(’ ” ’ '/ ' .
’ y "
!, 0. W Govemed B Sane  fiam ori comhATe 13 . 4“ A (e vy
.::.-'::mo‘.:v'q?." M.':.: Smpon tan, - ¥ ComPAL 8O oTRY IPAMM IO y SNV e "-_ Y

anjum

sraaion Contnite
s B e SH R
0 \B/ .\ R/ «ry O o
0 o )
I i [
ComPaatan
&t
AW
\&

SNng

“w
¢

tHy~—4
Ly , wTRLIANINTD Dekite
A phiclramente,  fenvenn soam y Ao
y o Plstis svar ".,m‘, " ,
a ()
. s <
. (4
« " P p poe
4 2 (8
T i e
® [ -] ‘ ¢

SNlumet oTAS Py
» &l_—ﬂr =@ st P éllw
¢ " "\

o
[

PRIPAGACION y Snvre DS
NAGvinaliA POga PRB -

FamA Con 1A M0
:rwn 0 MATE -
L]

ot o
a 5







OROUP

9.

il . CONCLUSTON

The shortest completion time for thig Project is 106 weeks,

The critical pPath includes ti- following Activities:
1, 2, 3, 4, 5. 1, Ta, 13, 10, 21, 32, 33, 1, 35, 36, 39, 41 snd 44.

It is not eCOSBAry 10 ApLoinLt the General Lanager (activity No. 17)
befsre woek Yoo G0, thus economizing on the overall expenses of the
enterprine,

Yo tha same Teason as montinned above, the Appoiniment of adminiltrative
porsannel (activitw 5, 23} con he done during week o, 92,

Th~ Pr:paration and shipment ot machinary ¢ prepare yarn (activity No. 27)
can be delayod far 1 vaeks when it 19 definite that the shipment will
take the time indicatn’ in the dlagren, without affecting the erection of
tho looms ang 17 veks witnoye affecting the total time of the project;
the proparation and shipmint of machinery fop finishing the handkerchiefs
could he delaved 21 1C2KE with oyt affecting the erection of this machinery
in the time Previousl: proiccted and could be delaycd 22 weeks without
affoﬂting the total timg ot the proiact,

The breparation and shivmont of raw materials and other inputs could be
delayed for 4° npg e reapectively  withoyt affecting the total time

of the Droject

If the investmenis indicated in conclusiong o 5 ang Vo. 6 are delayed
to the maximum, wiglont affocting the total duration of the Droject, we
Can .ave on the credjt interest obtained Or uge our owm capital for other
DPurpoges,

The appointmont ¢f the tachnical porsonncl (activity No. 11) can be made
during week o, ©7, without affoecting the pProject

The recruitment of vorkers and professional personnel (activity No, 22)
°an be done uring wack 0. €7, without affecting the tota) time of the
Projoct

Iy
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At s o - GESGEn - G & SO

moIp v ' IVPL™ “NTATION O BACASS™ LOULDTD WALLBOARDS

This activity deals with cstablishing a factory to produce compressed
wall boards utilizing as the main raw material, the available sugar oane
bagasso,

INSAFI decided to conduct a research to ascertain poesibilities for
developing this industry in Tl ZSalvador and contracted the services of a

qualified Consultants firm in order to work out the preliminary feasibility
study.

Once the preliminary feasibility for this project was established, it
was promoted and privote enterprises have become interested. The plant is
expected to be locatnd in Gunzapa, 25 kilometres from San Salvador alongside
the international highway to the Northern Border.and it will be necessary to
improve the accoss road, approximately 2 kilometres from the main road.

The boards will be produced in several thickncssee and Tinishes,

to be used in ceiling, partitions, frcnt house sidings and in the furniture
manufacture.

The corporation will only deal with production, Distribution and sales
will be handled by a separate independent concern.




GROUP 1V

NIETVWORY
ACTIVITY

(18)

(1)

(23)

I

II.

II11.

V.

- 33 a

ASSUNPTIONS

WACHIN™RYY AND QU TDNHENT

lizchinery and equipment will be obtained from one single
source on account of the naturc of thig product which

requires = special patented process, Besides, the
suppliers are able tc delive» the necessary technical
assistanc: The complote shipment will be received at

Salvadorian cuctone in 48 weeks
CUNSULT e
“

In view of the considerable investnent and the lack of
sufficiont knowledge on the manufacturing process, it is
necessary to contract a consultants firm,

PTRSO.NTL

General ianager

. Production llanager and Acsistants
Administrative Personnel
Technical Personnel

Yorkers

(S U VRN S

~TWANCING

We have nesumed that the actions fop negotiating the Loam
and obtaining the benefits of the Industrial Development Law
have already been completed.

RAY JATERTAL

We have assumod that the Bagasse will be delivered to the
plant by the supplier and the contract will contain clsuses
for calendar applicable to programmed deliveries. However,
our plans indicatc that our warehouse will be ready for
storing initial Bagasse deliveries.




ACTIVITY

12
13

15

LIST G PROJICT ACTIVITIZES

DESCRIPTION
reeruit Tcelimical and llancge-
ment Personnel for Implementa-
tion including the general
lianager,

Selection and Contracting Cone
sultant Ccrvices.

Quotations sa llachinery,

Sclection of lachinery and
gonoral ccuiprient.

’lant Design ant Approval,

including other rclated
installations.

Invitation to Bid and Contract
for lovclling ground and
Building Tload.

Bids and Contracts for Plant,
Yarshousc 'ousing.

Acquisition of site.
Cleaning and Levelling acquired

3ite. Building .load.

Reoruit and Train DProduction
llanagor and Aasistants.

Bid and Contract for Drilling
Weter ells,

Yater Well Construction 'ork.
Inatallation of Water Servioces.

Negotiating Power and Light
Services.

Installation of Power and
Lighting Sorvices, JSubstation.

TINING
e ]

SPANICH VERSION

eclutar Personal Téenico

vy administrativo para imple-
mentacién incluyendo Gerente
General de la Dmpresa, 4

Seloccionar y contratar
servicios d¢ Consultoria. 12

Cotizaciones de llaquinaria 4

Soleccién liaquinaria y
Zquipo cn general. 6

Discno y Aprobacién de Plants
y demds Instalaciones. 16

Licitacién y Contrato de
Terraceria, Carreters.

Licitacién y Contrato de
Planta, Bodega y Viviendas. 4

Adquisicién del Terre-No. 4

Limpiezae y Terraceria del
Terrono adquirido. Con=-
struccién de Carretera. 8

leclutar y Adiestrar

Geronte dc Produccidn y
Auxiliares. 24
Licitacién y Contrato

o

Poerforacién Pozos. 4
Construccién de Posos. é
Instalacién Servioios Agua. 2

Nogociacién Servioios Lus
¥y “uerza. 4

Instalacifn de Servicio
oléctrico, Luz Y Muersa,
(Subestacién).




18

19

2l
22

2)

- 35

“NIRCPIPTION

-

legotiating Communication
Cervices,

Inetzlling “ommunication
Services,

hequisition 0.1 ° af
ilachinery md cquipment
for Praductisn.

Loving achinery anc
Tquipment for Troductien from
Custom to iant uite

Construction of Dlant
Buildings,

Construction of Varohouse.

Construction of lous ing
Macilitios

Instailing lachinory and
Production “quipment.

Testing the llachinery Trial
run.

Negotiating, "erking out and
signing Contracts for Bagaasse
supply in sitc,

Receiving (Transportation) and
Storing the Zagaesc

Hegotiating "nd Acquiring
other raw matcerials

Transporting .k .!i. to Plant.

Reoruiting and Training
Administrativo Personnol for

Regular Operation.

Reoruiting Workers.

e o s, - n

TIUING

i1 igh 4 o
NegociaciAn Servicio
Communicaciones. 8
Instalacién de Servicios
de Comunic.cién. 4
Adquisicién C.I. . de
Maquinaria y Tguipo de
Produccién. 48

Transporte de liaquinaria Yy
“quipo de Produccién de

Aduana a Planta. 2
Construccién de Planta. 32
Construccién de Bodega. 8

Conetruccidn de Vi-
Vienda, 12

Instalacién de Maquinaria
¥ Lquipo de Produccién. 12

Prucba de laquinaria,
Operacion., 2

Negociacién, Preparacién,
firma contratos suministros
on Planta de Bagazo. 12

itocepeién (Transporte) y
almacenamiento del Bagazo. 4

Nogociacién y Adquisicién
de Otras Materias Primas, 12

Transporte de 0.M.P, a la
Planta. 8

Reclutamiento y Adiestra-
miento de Personal Adminie-
trativo para la operacifa

regular. 6

Reclutanientoc de Obrerce. 2




5
&
3
e
F.
3

31

32

33

35

" DB CRIPTION
Practice Training of “orkers.

Fecruiting Tochnical Personnel
(Skilled Yorkers) otec.

Theoretical Training,
Technicians.

Practicc Training, Technical
Parsonncl

Regular Operation in the
Plant.

TINING
SPANISH VERSION kS
Adiestramiento Préctico
de Obreros. 4

Reclutamiento del Personal
Tecnico. (Obreros especis~
lizados, etc.) 6

Adiestramiento Tedrico de
los Técnicos. 4

Adiestramiento Prédctico
del Personal Técnico. 4

Operacion Regular de la
Planta.
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w CONCLUSION

While working out the Precedance Diagram, the Critical Path was
determined and as a reeult it was found that the time needed from starting

implementation to the start of regular production was one hundred snd
nine weeks,

The Critical Path is determined by the following activities:
1, 2,4, 5 6, 9,12 13, 20, 23, 24, 31 and’or 34.

On the diagram or motwork it is evident that the activities Hiring
and Training personnel have ample fros and/or total floats, whioch indicates
the convenience for undertaking these activities in such a way 80 as to
reduce the amounts of total flont in two weeks,




IMPLRENTATION 0 COTTON HANDK"CHIZF PROJTCT

DTSCRIPTION OF Tif™ PROJECT

This project i: to manufacture h

andkerchiefs for the Central American
Common !.arkot. The main object is t

0 save our badlv needed foreign

correncies. e intend to Supross imvorts mainly Irom Japan, give work to

our unaemployed and usc our raw materials such as cotton, thus helping our

national economy,

The location of this plant will be near San Salvador - 10 miles away,

wherc the soil has to be 80lid ecnough to sustain the heavy vibrations of

the machinery. Our plant has to be closc to a river in which we oan throw
away esewagc.

The plant will producc almost 4,00C dozen handkerchiefs
Yo cover the demand of the Central American Common Market.

per day, emough

The machinery will como from three countries, o.g. Federal Republioc of
Germany, U.5... and Switzerland.

The Government of

71 Salvador will axtend the tax exemptions scheme to
this projcct

since it has considered the plant to be of great importance to
the cconomy, This will be the

and we will usc local raw matori

first plant of this type in Central Americs
als and a good number of Salvadorian workers.

Tho plant will consist of 52 looms in a modorn building occupying an
drea of 2,726 squarc meters. The total cost of the project will be §2,821,221
Total cost por dozen handkerchiefs will be #2.21 Class 8A6 and 2.09 Class B,
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10
11
12

1)
14

13
16

17
18

19
20

b

/
List of Activities -1-

List of ctivitics, Durotjon and Sequence

Description follows
sormulize fiasnciag -

ppoint Project lunager and
Coll.bor.tors 1
Prepar.tion and presentation of
applic.*io. for tax exemptions of

indus ricl development 2

8tudy #0d resolution of apnlication k)

Selection nd contract of consulting
firm ' ‘

Selectioi of site 5
Buying of laad é
Selection of firm to eluborate

coastruction plans 2

Goveramenl approval of construction
limits 7

Elaboration of pl .is and blue prints 7, 8

Governme:nt approval of blue prints 10
Jidding =nd gselection of

consiructin» firm 10
Fl it cousirustion 9 11, 12
Governmen: irsnection of

building and iastnllation 13
“pplic~iicas for utilities and

services 11
Co.neclion of utilities and

services 14, 1%
vorker recruiting e
raiuing of workers (theoretical) 17
lecrui:ing of administrative

nersoinel 2

Sent fo: specifications and prioces
of tertile machinery 4, 27

1/ Tis is bascd
prepared by I

e il

[P N Oy

on .ilternative I, Size 3 of the Foasidility Repors

Duration

in weeks




N
32
3

34
35

n

-4l -

Description

nalyeis of offers of textile
machiaery

Contrrct for textile mechinery

rder -nd arrival of weiving
machir ry

Order <id wrivil of preparation

m.chi.or

Order ai.d orrivl of finishing
machinery

Jontroci of texcile techuieian
rrival of toxtile technician

Price investigation of foreign
rew materi

Study of offers of foreign raw
material

Areival of firest lot of foreign
row material

rrival of first lot of local
raw matericl

Design and Production of
packages and label

Investigate prices of office
squipment and vehicles

Purchase of transport equipment
Purchase of office equipment

Iustallation of machinery and
testing

Prectical training of workers
and teating

“ormalisation of production

Bollows

20
4, 21

22
22

22

26

4, 28
13, 29

13, 29

1}
13, B

16, 2
24, 25

18, 19

32, M
35, 36

Duration
in

32
12

24

15
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GROUP V CONCLUSION

ANALYZIS OF NITWOIK

Starting with thc assumption that the 3oard of Directors has beun
formed, the first activity, financing, nceds only to be formalized since
it has alroady heen approved. The socond activity is to name and appoint
& project man~ger who will be in charge of the implementation through to
thc normalization of production. This is ecstimated to have a duration
of 52 woeks.

CRITICAL PATH

At tho beginning thorc are two oritioal paths. Ono deals with the
application for the bemcfits of the law of industrial development. The
other path deals with tho toxtile tochnician and textile machinery, in

particular, the arrival of machinory from Switzorland and its installation
and tosting.

Thore ore savoral activitios that start at tho samc time and havo mn
emple froo float and total float.









