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2. UNIDO to obtain a list of each of the plants of the types 

shown in the sample matrix completed since 1960 in each 

of the countries selected. 

3. From these lists UNIDO to select randomly the individual 

plants to be surveyed. The numbers and locations of the 

plants to be as shown in Exhibit 1. 

4. UNIDO to send a questionnaire to the UN office in each 

country so that this office can ensure that the questionnaire 

is completed by the person most qualified to do so and 

returned to UNIDO. 
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Exhlbit 1 

MATRIX FOR SAMPLE SURVEY 

Classifications of Countries from 
which sample is to be drawn (Number 
in matrix Indicates number of plants 
to be surveyed) 

I II in il TOTAL 

Electric Power Plant 4 4 4 4 16 

Cement Plant 4 4 4 4 16 

Petroleum Refinery 4 4 4 4 16 

Cotton Textile Mill 4 4 4 12 

Ammonia-Based Fertiliser Plant 4 4 • 

Iron and Steel Mill 4 4 • 

Motor Vehicle Assembly Plant 4 4 • 

Tire Plant 4 4 • 

Caustic-Chlorine Plant 4 4 

Petrochemicals Plant 4 4 

Machine Tool Plant -1 -i 
TOTALS 44 32 16 12 104 

lach sample of four plants should be drawn from geographical areas as 
follows : 

Latin America 
1 West Indies 

2 

A*>*Cf 
West 
Aaia 

Southern & 
Southeastern 

Asia 

Class    I 2 

11 2 1 - 1 

III 1 1 1 1 

IV 1 1 1 1 

I 
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Exhibit 2 

DESCRIPTION OF PLANTS TO BE SURVEYED 

1. Electric power plant 

Thermal electric power plants fueled by coal,  fuel oil, or natural gas. 
Does not include electric transmission and distribution systems. 

2. Cement plant 

A cement-making plant using either wet or dry process. 

3. Petroleum refinery 

A refinery starting with crude oil and producing three or more grades 
of products,  typically motor gasoline, kerosene, and several grades of 
fuel oil.    Always includes crude distillation unit, and might include 
reforming and cracking. 

4. Cotton textile mill 

A mill starting with raw cotton and producing at least grey cloth as a 
product. Typically includes blender-feeders, pickers, cards, draw frames, 
combs, spindles, and looms. Might include finishing operations. 

5« Ammonia-based fertilizer plant 

A plant producing ammonia from naphtha, natural gas, refinery gas, or coal. 
Might include an adjacent plant manufacturing another fertilizer, such as 
ammonium nitrate or urea. 

6. Iron and steel mill 

A mill producing pig iron and ingot steel starting with iron ore. Might 
include further processing equipment, such as a rolling mill. 

7« Motor vehicle assembly plant 

A plant in which motor vehicles are completely assembled, either from 
Complete Knocked Down" kits or a combination of imported and domestic- 

made parts. 

•• Tire plant 

A plant in which rubber is made into tires. Often includes tube manufacture. 

•• Caustic-chlorine plant 

A plant in which caustic soda and chlorine are made from salt. 

10. Petrochemicals plant 

A plant in which a petrochemical such as vinyl chloride monomer, ethylene, 
•tyrene, polyvinyl chloride, polyethylene, or polystyrene is made. 

• 11. Machine tool plant 

A plant in which basic machine tools are made, such as lathes, milling 
machines, and drill presses. 

*^ 
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Exhibit 3 

CLASSIFICATION OF DEVELOPING COUNTRIES 

Note: This basic classification of countries rests upon 
economy of scale in the production process relative to 
effective domestic demand, which in turn is determined by 
a combination of population and per capita income. 

TYPE  I. Developing countries with the greatest variety of types of 

Industrial plants. These countries typically have either 

very large populations ov populations in excess of 20 million 

and per capita incomes in excess of $200. Examples are India 

and Mexico. 

Type II. Developing countries with a great variety of Industries 

Including such items as a motor vehicle assembly plant, but 

lacking in effective demand to support such industries as 

petrochemicals and machine tools. These countries typically 

have populations in excess of 10 or 20 million with per capita 

Incomes in excess of $100 or $200. Examples are Peru and 

United Arab Republic. 

Type III. Developing countries with a few major industries, such as 

cotton textiles, but lacking major plants for making iron 

and steel, tires, and for assembling motor vehicles. These 

countries typically have populations in excess of 10 or 20 

Million but have a per capita Income less than $100 or $150, 

or have smaller populations but per capita incomes greater 

than $100 or $150. Examples are Nigeria and Uruguay. 

Type IV. Developing countries that have very few major Industries. 

Typical examples of the few large-scale industrial facilities 
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Exhibit 3 (continued) 

in these countries are power plants, cement plants, and 

petroleum refineries. These countries typically have 

populations less than 10-20 million and in some cases less 

than 1 million. Per capita incomes often are less than $100 

but sometimes exceed this amount severalfold. Examples «r« 

Afghanistan, Costa Rica, and Jordan. 
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Exhibit 4 

DESCRIPTION OF GEOGRAPHIC AREAS 

The geographic areas are defined In accordance with the 

principles used In the United Nations, World Economic Survey, 1966 

(pp. Ill, 163, 166, and 168), and are as follows: 

Latin America and West Indies -   The Western Hemisphere countries 

except United States and Canada. 

Africa Continental Africa, excluding 

South Africa. 

fffft ¥i* - Asian Countries normally considered 

to be part of the "Middle East," 

including Aden, Bahrain, Iran, 

Iraq, Jordan, Kuwait, Lebanon, 

Qatar, Saudi Arabia, and Syria. 

louthern fc Southeastern Asia - All of Asia excluding the West 

Asian countries. 
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III.    THE QUESTIONNAIRE 

The purpose of this study is to obtain information about, and 

Insight into, the problems encountered in implementing industrial projects 

in developing countries, with primary emphasis on those problems that 

cause delays. 

The Implementation Phase 

The implementation phase is taken to be the work starting with 

detailed project planning and design, through construction and start up, 

to the time «hen the project is functioning in a satisfactory manner at, 

or near, its rated capacity.    Thus,  the decision to invest is assumed 

to nave been made;  the product, general process, scale, market,  financing 

aethod, and general location have been decided upon.   Government approval 

is assumed, at least  in principle, and the investment funds, including 

foreign exchange, are assumed to be allocated and available.    At this 

point implementation begins.    It includes site selection, detailed de- 

sign of the project to accomodate it to the site and to final engineering 

changes, bidding, contracting and procurement, construction, production 

start-up, and build-up to capacity. 

Analysis of Delays 

Project delay is defined to mean falling behind schedule 25% 

or store of the planned time of achievement for any major activity of 

the project.   The measure of 25% is intuitive.    It contains a 10% allow- 

ance for Inaccuracy in scheduling    (on the general observation that it 

la frequently difficult to schedule construction activities more accu- 

rately than + 10% in developing countries) and a 15% time-loss for 
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asslgnable causes of delay.    It la Important, however, that this dis- 

tinction of causes within the 257. not be known to the users of this 

questionnaire, lest they attempt to distinguish assignable causes from 

scheduling variance in the appraisal of their activity delays.    The de- 

sign of the study already comprehends this distinction and accounts for 

it In the sampling procedures. 

Activity is used in the precise meaning it has in bar chart 

scheduling or network scheduling.    It is assumed that most large scale 

industrial projects will have been scheduled with one of these methods. 

Figure 1 shows the meaning of activity as used in these scheduling   meth- 

ods.   The illustrations are drawn from the UNIDO publication Procedures 

for Programming and Control of Implementation of Industrial Projects in 

Developing Countries.    An activity is a logical subdivision of the project 

work that can be scheduled as an entity because it is distinctly different 

from that which precedes or follows it.    Thus,  the simple bar chart of 

Figure 1 shows Activity A of one week duration, Activity B of 8 weeks 

duration, and so forth.    The simple network illustration shows activity 1, 

Purchase Pumps, of 5 months duration, activity 2, Install Pumps, of 7 

•onths duration, and activity 3, Dewater Site, of 8 months duration. 

A "major activity" is one that is scheduled in months, rather 

than days; that is, an activity whose planned duration is at least one 

stonth.    Since this study covers only large Industrial projects of over 

$1 million value, and construction periods ranging from about six months 

to about five years, it is neither necessary nor desirable to investigate 

delays in activities shorter than this. 

The "planned time of achievement" is not necessarily measured 



^ 

-u- 

figure 1 - Meaninp, of Activity 

Simple Bar Chart 

Activ- 
ity 

Label 

Activity 

Descrip- 
tion 

Time in Weeks 

August September October 

1 2 3 A 1 2 3 4 1 2 

A Activity A m. 
B Activity B m W/. M Í¡fa^^^ 
C Activity C V/////A 
D Activity D W/> 

limpie Network 

Purchase 
IVmpi 

GHrO 
Install 
Pumps 

<ì> 
Dewater 
Site 

8 O 
1  I   I  I  I  I   I—I   I   I  I  I   I  I—I—i—I  I I  I  I 
1 2 3 4 5 6 7 8 9 10 li 12 13 14 15 16 17 18 19 20 21 

Project 
Start 
Date 

Time in Mouth« 
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by calendar dates; that is, day of the veek or month, but by time du- 

ration, or number of days.    Thus it is possible for a major activity 

to be completed later than the scheduled calendar date and still not, 

in itself, be a "delayed activity," in the meaning of the definition 

of this study.    This could happen if a previous activity were delayed, 

thereby moving back the starting date of the referenced activity.    An- 

other way of putting this point is that delays are not cumulative.    Each 

major activity is judged with respect to its planned elapsed time, as 

shown on the original schedule (or any revisions thereto made prior to 

the start of the referenced major activity) and not with respect to the 

calendar as such. 

With this meaning, then,it is possible that an industrial 

project may suffer delay in one or more major activities and yet be 

completed by the scheduled date.    The study is designed intentionally 

to include this possibility,  for otherwise some important Instances of 

delay may «scape the survey.    On the other hand, it is not possible for 

a total project to fall 25% or more behind schedule unless one or mora 

of its major activities does so. 

Cost of Delays 

Although we are Interested In knowing about each major delay 

•nd Its course, when we come to calculate the cost of delays we shall 

consider only those that contributed to the cumulative delay of the 

project.    In the language of network scheduling, we are Interested in 

delays of activities that are on the "critical path."   Activities that 

•re more or less Independent in time from other activities, or whose 

delay does not hold up the accomplishment of other activities critical 



iJLSk.N  Of-   AN   l.yplPICAI   STIDY   OY 

PKOIil.KMS   IN   IMPLhMLN'l INi;   INDI STRIAI. 

PKlULUS   IN   UlA't.l.OI'INC  UHNIRIPS 
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to the completion of the project, are not considered in cost calcu- 

lations.    The effective delay, in terms of cost, is the period of time 

over which funds were invested or immobilized and the project was not 

in operation, although it could have been if these delays were not ex- 

perienced. 

Questionnaire Objectives and Method 

The written questionnaire is designed to answer five questions: 

1. Did delays occur? 

2. In what activity or stage of the project work did 

they occur? 

3. Row long, in months and as % of planned time, war« 

the delays? 

4. What caused the delaya? 

5. What was  the cost of the delays? 

The questionnaire will appear to ask SOM of these questions 

twice, once directly and again indirectly. This is planned redundancy 

for verification purposes. 

The questionnaire asks each respondent to attach to it, if 

available, a copy of the bar chart schedule or network schedule that was 

In effect at the date of project approval, and any major revisions there- 

to.    The respondents are also asked to list out, as part of the question- 

naire, each major activity of the project with its scheduled time dura- 

tion and actual time duration. 

The in-depth Interviews (discussed in Part IV, "Analysis of 

Completed Questionnaires") will be selected as a small croas sec- 

tion of the respondents.    Their primary purpose will be to seek explana- 

tion of, and Insight into, the reasons for large difference between 
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planned and actual activity duration time«. 

Questions on project costs are structured so aa to fit the 

nethod of cost analysis set forth In the previous UNIDO study on 

Problems Encountered in Implementing Industrial Projects In Developing 

Countries, Chapter 2, "The Cost of Delays."   If the questions «re prop- 

erly answered, they should provide sufficient information and data for 

such an analysis. 

A sample of the suggested questionnaire follows and case 

studies using the questionnaire are Included in Part V of thia report. 
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UNITED NATIONS  INDUSTRIAL DEVELOPMENT ORGANIZATION 

Questionnaire 

DELAYS  IN  IMPLEMENTING INDUSTRIAR PROJECTS 

This questionnaire is part of a study being conducted by the United 

Nations Industrial Development Organization for the purpose of learn- 

ing more about the causes  and costs of delays in  implementing indus- 

trial projects in developing countries. 

The_quj^sjionnaire has been  sent  to you for the project named below 

on the basis_ of_ a jandom_ selection and not because of env'.knowledge 

of delays in this project. 

Prujfcct narc; 

Country 

Once  filled in this questionnaire vili be kept confidential.    Specific 
project  information will not bt divulged.    Only totals, averages and 
general otseivations will be published. 

You are asked to compi/''.e  this questionnaire as promptly as possible 

and return it to the U»}jJJgd_Nj^ons^n^8^rìal Development Orj^anija^ 

tion,  Felderhause, Rathausplatz 2,  1010-A Vienna, Austria. 

Thank you fot your a^eittance. 

I 

t 
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Questionnaire -2- 

Definition of Terms Used 

"Implementation Phase" 

The implementation phase is taken  to be the work starting 
with detailed project  planning and design,  through  construction and 
»tart up, to the time when the project is functioning in a satisfactory 
manner at, or near,  its  rated capacity.    Thus,  the  decision to invest 
is assumed to have been made;   the product, general  process,  scale, 
market,   financing method,  and general  location have  been decided 
upon.    Government  approval  is  assumed,  at  least in  principle, and the 
irvestnent funds,  including foreign exchange,   are assumed  to be 
allocated and available.    At  this point implementation begins.    It 
includes site selection,  detailed design of  the project  to accommodate 
it to the site and to  final engineering changes, bic'.ding,   contracting 
and procurement,  construction,  production start-up,   and build-up to 
capacity. 

¿'Delay" 

Project delay is defined to mean falling behind schedule 
2I>% or nore of the planned time cf achievement  for  any major activity 
of the project. 

¿Activity^' 

Activity is used in the precise meaning it has ir. Mr chart 
scheduling or network scheduling. It is assumed that every large 
acale industrial project will have beon scheduled with one of these 
methods. Hgure 1 shows the meaning of activity as used in these 
scheduling methods.  An activity is a logical subdivision of the 
project work that can b- scheduled as an entity because it is 
distinctly different from that which precedes or follows it. Thus, 
the 6imple bar chart of Figure 1 shows Activity A of one week 
duration, Activity B of 8 weeks duration, and so forth. The •simple 
network illustration shows activity 1, Purchase Pumps, of 5 months 
duration, activity 2, Install Pumps, of 7 months duration, and 
activity 3, Dewater Site, of 8 months duration. 

"Major Activity" 

A major activity is one that is scheduled in month?-, rather 
than days or weeks; that is, an activity whose planned duration is at 
least one month. Since this study covers only large industrial 
projects of over $1 million value, and implementation periods 
ranging from about one to eight years, it is neither necessary nor 
desirable to investigate delays in activities shorter than this. 
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-3- 

Definition of Termsf Continued 

l'l^aJ?Il£^llnLe_.PAAch^cvet"ent'' 

The planned time of achievement is not necessarily measured 
by calendar dates;   that is, day of the week or month, but by time 
duration, or number of days.    Thus it is possible for a major activity 
to be completed later than the scheduled  calendar date and still not 
in itself,  be a "delayed activity," in  the meaning of the definition' 
of this study.    This could happen if a previous activity were  delayed 
thereby tnovinp. back  the starting date of  the referenced activity 
Another way of putting this point  is that  delays are not necessariJv 
cumulative.    Each major activity is judged with respect to its 
planned elapsed time, as shown on the original  schedule  (or any 
revisions thereto made prior to the start of the referenced major 
activity) and not with respect to the calendar as such. 

With this meaning, then,  it is  possible that an industrial 
project may suffer delay in one or more major activities and yet be 
completed by the scheduled date.    The study is designed intentionally 
to include this possibility, for otherwise some important instances of 
delay may escape  the survey.    On the other hand,  it is not possible for 
• total project to  fall 25% or more behind schedule unless one ot move 
of its major activities does so. 
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Figure 1 - Meaning of Activity 

Simple Bar Chart 

Activ- 
Time in Weeks 

ity 

Label 

Activity 

Descrip- 
tion 

August September October 

1 2 3 4 1 2 3 4 1 2 

A Activity A m. 
B Activity B VA m. m ä WA m y/À ̂  

C Activity  C VA ̂  

D Activity D P 

Sir.iple Network 

Purchase 
Pump 6/ -ZÍ0 

Install 
Pumps O 

Dewater 
Site 

8 O 
I    I    T    I—ì—I—i—I—i—I    I    I—i—i—i—i—i—i—i—i—I 
12    3   4    5    6    7    8    9 10 11 12 13 14 15 16 17  18 19 20 21 

Project 
Start 
Date 

Time in Months 

tf* 
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Questionnaire 3 
Part I.    General Project Information 

-3- 

1 

1) Country  2) Project name 

State or province  

3) Project ownership 

Public   (Agency or Department) 

Private   (Corporation name)  

Joint public-private  

A) Implementing agency (les) 

5) Prime contractor(s) 

• 

9 
6) Type of contract  (describe) 

7) Project description 

8) Products to be produced 

9) Planned annual capacity 

10) Planned total employment at full capacity . 

11) Comments or explanations for any of the item* of Part I (if necessary) 
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I 

In the next two parts (Parts II and III) of the questionnaire we 

divide the project implementation phase into four stages: 

Stage 1. De_tai.le.d_projectj^annin£ (including site selection, 

detailed engineering design, and cost estimating). 

Stage 2.  Md_din£j contracting and^Mpcj^ement. 

1 Stage 3. Coj^stru£tioi^and__sjUjrj^up_. 

| Stage A.  BuildL-jjp__^.caj>aj_ity_ product i on. 

Ve realise it is not always possible to divide project work into these 

four stages.  If you find you cannot do so for this project, please 

change the stage definitions above and on the following pages to 

ones that you can use systematically for the rest of tie questionnaire, 

Note : If neither a_ bar _=har_t no}__S-D^}!!°ylL3S]l^lî~y-^-^^±JPT 

the ijnpJLemenjtation^^J^.°Í-PMS^2í°1¿SÍí. a9J?S^^3íL^B±.ÍB 

fili out the activity j.istinp;s_ on_ the foilowing rai_rg_.. I".• 

directly to j>_aj»e n_at^e_^_pfJ£ar^U„ar$_pYoyULej&at 

BB^l'^—x^J^~~t^PP-P~-'  A*80' Plea8e complete page 8. 

I 
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Questionnaire -7- 

Part IT. Project Scheduling and Identification of Delays 

1) Was a bar-chart (or Gantt chart) schedule prepared for the 

Implementation phase of this project?  

2) Was a network (or FLRT or CPM) schedule prepared for the imple- 

mentation phase of this project?  

3) If neither a bar-chart nor a network schedule was prepared for the 

implementation phase of this project, describe the schedulinp 

procedure that was used. ,  

If it is available, we would appreciate receiving with this 

questionnaire a copy of the project schedule for Ihe implementation ¡ 

pha-e as it stood at the beginning of that phase. It may be 

abbreviated, if desired, to include only "major activities" as 

defined in this questionnaire. 

4) Who (what agency or group) prepared the schedule for the implementa- 

tion phase of this project? .  
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Questionnaire -8- 

I Part II.    Project Scheduling and Identification of Delays, Continued 

5)    On what dates did   the followinp  events actually occur? 

a)  Implementation phase of project actually started*__  

b) Foreign exchange portion of  funds committed by government _  

c) Final approval  of project by government  

d) Ground breaking _  

e)  Start of production (plant  "on-line1'). 

f) Capacity production achieved   (implementation phase ended)  

I 
*See definition of 'implementation pbaje.' 

6) On what date was  the project originally scheduled to start production 

(go on-line)? — ' 

7) On what date was  the project originally scheduled to reach full 

capacity production? __ • 

I 
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Questionnaire -9- 

Part II. Project Scheduling; and Identification of Delays, Continued 

8)  Referring to the project schedule for the implementation phase, list 

below the "major activities' (refer to definition) of Stage 1 — 

detailed project planning. Also list the planned or scheduled 

time duration for each major activity, in months, and the actual 

time duration experienced. 

t 

* 

(1) 
Maj or 

Activity 
Number 

(2) 

Description of Major 

(3) 
Planned 
Duration 

Activity }    (Months) 

(4) 
Actual 

Duration 
(Months) 

(5) 
Difference 

(4)-(3) 

(6) 
%  Difference 

(5)/(3) 
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Questionnaire -10- 

Part II, Continued 

8) Stage 1 — detailed project planning, continued 

(1) 
Major 
Activity 
Number 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 
(4)-(3) 

(6) 
%  Difference 

"¡)/(3) 

* 
'I 
4* 



^ 

Questionnaire 
-11- 

I Zi.rt "»    Project Scheduling and Identification of Delays. Continued 

9)    List below the major activities of Stage 2 ~ bidding, contracting 

and procurement. 

(1) 
Major 
Activity 
Number 

(2) 

Description of Major 
 Activity ___ i 

(3) 
Planned 
Duration 
(Months) 

I 

(4) 
Actual 
Duration 
(Months) 

(5)        (6) 
Difference %  Difference 
<4)-0)      (5)/(3) 

I 
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I Part II, Continued 

9)    Stage 2 — bidding, contracting and procurement, continued. 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 
 Activity  

(3) 
Planned 
Duration 
(Months) 

I 

(A) 
Actual 
Duration 
(Months) 

(5) 
Difference 
(A)-(3) 

(6) 
% Difference 

(5)/(3) 

f 



•^B 

^ 

• 

Questionnaire I 
•13- 

£?£LJ?-',-gl.9Je-ct Scheduling and Identification of Delays, Continued 

10) List below the major activities of Stage 3 — construction and 

»tart up. 

t 

t 

(1) 
Major 
Activity 
Kumbe r 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 
(4)-<3) 

(6) 
% Difference 

(5)/(3) 
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Questionnaire 

Part II, Continued 

10) Stage 3 — construction and start-up, continued. 

-14- 

8 

i 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 
i      Activity 

(3) 
Planned 
Duration 
(Months) 

(A) 
Actual 

Duration 
(Months) 

(5) 
Difference 

(A)-(3) 

(6) 
X Difference 

(5)/(3) 
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-15- 

Part II.    Pj^g^Sçheduling and Identification of Delays, Continued 

11)   List below the major activities of stage A - bjdjd^upjtojiapaci.^ 

production. 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 

(3) 
Planned 
Duration 

~J*Çtiyity_ .„(Months^ _ 

(A) 
Actual 

Duration 
(Months) 

(5) 
Difference 

<4)-(3) 

(6) 
X Difference 

(5)/(3) 

"J*iaJ^Aj>i!i^gj^ schedule 25% 

£U!!?Ï3-°Î„_the planned time of achievement^ 

.  1 Wherever a number of 25% or larger appear, in column  (6) of the above 

listing, for «ny of the four st^ea, circle the corresponding activity 

number.    These are th* activities we rill consider to have oeen delayed. 

In the following part of this questionnaire we seek the reasons for 

these delays. 

*Ak 
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Ì3^V^I°±eSt_^eMin£,a^ Identification of Delays, Continued 

12) List below the 5 delays that in your judgment made the greatest 

contribution to tho total delay of the project. Put them in what 

you estimate to be the order of their magnitude of contribution to 

total delay and estimate their contribution in months. 

$ 

Number 

1. 

Contribution to Total 
Delay (Months) 

2. 

3, 

4. 

* 

S. 
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part III .__Re/'i.9pjLA°.LJ?£A.a?-s- 

(If no delays were  identified in Part  II,  skip  this  part.) 

Complete the  following sections only for   those major activities  that 

v?erti  delayed,   that  is where  25% or  a greater nui-.ber appeared   in col- 

uti- m   (6)  of Part II  of  this  questionnaire. 

1)     Stage  1  -- d&j^2^2ÎSJS£kJÙ£P!x.LJ&. :ila- 

(1) 
Major 

Activity 
N'unbcr 

(2) 

Description of Major 
Activity 

(3) 
% Delay 

(Colvit.n (ó) 
of Part II) 

(4) 

Cause of T)elay.  (Piasse bs specific 
and detailed.' Use extra cheets if 

)   I neceas s ar_j'_.j__  
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Part III. Reasons for Delays, Continued 

2) Stage 2 -- bidding, conircicftnp, and procurement. 

-18- 

(1) 
Major 
Activity 
Nunber 

(2) 

Description of Major 
Activity 

(3) 
% Delay 

(Coluim (6) 
of Part II) 

(4) 

Cause of Delay.  (Please be specific 
and detailed. Use extra sheets if 

necessary.)    

<*• 
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UHiogrephy 
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Ptrt III. Reasons for Delays, Continued 

3)  Stape 3 -- construction and start-up. 

I 

(1) 
Major 
Activity 
Number 

(2) 

Description of Major 
Activity 

(3) 
% Delay 

(Column (6) 
of Part II 

(*) 

Cause of Delay.    (Please be specific 
and detailed.    Use extra sheets if 

jiecesSjEirVjJ  

* 
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Part. 1II_^_ Rejw^9_f£r_Jjel^8jUContj^n^ 

4)    Stage '-•   -- hllLll-HP.-.£SJg/iEfic.tty Product-io-n-• 

(1) 
Major 

Activity 
Nut'ber 

(2) 

Description of î!ajor 
Activity 

0) 
7. Delay 

(Columi  (6) 
of Part  II) 

(4) 

Cause of Delay.     (Please be  spec i 
and  detailed.     Use  extra  shee';r   : 

'^S-SSJ'J'SJ-.^'^ '  

I 

I 
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I Part III. Reasons for Délaya. Continued 

5) If no formal scheduling procedure was used for this project, 

please give below as much information as you have about delays, 

their time and causes. 

I 

t 
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Part IV. Project Cost Information 

1) Total project investment (actual, if different fron planned)* 

Major cost elements: 

Land 

Land preparation 

Non-residential buildings and plant^ 

Capital equipment  

Housing . 

Roads, railroads & access _____ 

Vater .  

Power   

Fees and services ___  

Other 

2) Foreign currency component of project   (actual) 

3) Local currency component of project  (actual)_  

4) Source(s) of foreign currency (or lending agency)_ 

5) Source(s) of  local currency  ^or lending agency)  

6)   Terms of foreign currency loan (if «ny)_ 

7)    Terms of local currency loan (if any)_ 

•Includes nil cost element* such as housing colony, land, road 
improvement*, ouned powtr supply, and so forth, that are required for 
the successful  completion and operation    of the project. 
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Questionnaire! -23- 

8) On what date was the foreign capital component of the investment 

for thi*  project allocated? .    Wa8 lt unavallable 

for other projects thereafter?  

9) Was all or part of the  foreign exchange component of the investment 

committed on the above date?    Heas«? explain 

10)    Additional comments or information that respondent feels a,ay be 

helpful to UNIDO in this study. 
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11)    Mam« of person(s) filling out this questionnaire^ 

12)    Title and affiliation. 

13)    Mailing address  

14)    Date 
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IV.    ANALYSIS OP COMPLETED QUESTIONNAIRES 

The primary use of the completed questionnaires will be to 

determine the lengths and causes of delays and whether the delays are 

correlated with variables, such as type of plant», class of countries, 

or type of geographical areas.    Also, the completed questionnaires will 

•nable certain plants to be »elected for in-depth interviews, as dis- 

cussed below.    Finally, the completed questionnaires will provide data 

for approximating the cost of delays.   However,  it should be noted that 

these cost estimates are not of crucial importance, but are intended 

only to provide an order-of-magnitude estimate of the over-all cost of 

delays in order to confirm that the use of a substantial amount of re- 

sources can be justified in order to reduce delays. 

To determine the lengths and causes of delays and whether the 

delays are correlated with variables, certain tabulations should be 

siade.   First, the information on the delay» should be tabulated as fol- 

lows: 

i.   The »tage of the project during which delay occurred; that is, 

detailed project planning; bidding, contracting, and procure- 

ment; construction and start-up; and build-up to plant capacity. 

t.    Individual cause of each delay.   An example is:    "Vendor late in 

submitting equipment drawings for approval." 

3.   Categories of causes of delays.   Example» »re: 

a.    Change of scope of project (e.g., plant owner decides to 

increase plant capacity). 
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b. Result of other acts by plant owner (e.g., plant owner slow 

in approving purchase order). 

c. Apparent inefficiency on the part of the contractor (e.g., 

contractor has inadequate number of men on job). 

d. Delays by local governments (e.g., government delays  lasue 

of import licenses). 

Next, each of the above three sets of data should be tabulated 

against type of plant, class of country, and type of geographical area. 

The result vili be nine tabulations.    As an example, Exhibit 5 presents 

a format that might be used for the tabulation, "Type of Plant" versus 

"Stage During Which Delay Occurred." 

After these nine tabulations have been made and analysed, fur- 

ther tabulations should be made in order to explore such issues as type 

of contract (e.g., turn-key versus cost-plus-fixed-fee) and type of 

ownership (government versus local-private versus local-foreign joint 

venture versus foreign). 

These analyses will uncover the most Important types of delays 

that might be encountered in various situations and will assist in pin- 

pointing where remedial action should be taken. 

Cost of Delay Calculations* 

Exhibit» 6, 7, and 8 are three cost calculation tablea based 

on different capital intensities that show the reduction in net worth of 

a project as a percentage of the total project investment for different 

periods of delay under various assumptions. 

I •For further discussion see "The Cost of Delays" and the "Appendix: 
Calculations Leading to Table 2" in M. Kilbridge, Problems Encountered 
In Implementing Industrial Projects in Developing Countries, UNIDO, 
December 1967. 



^ 

! - 
-20- 

» 

Exhibit 6 is to be used in interpreting questionnaires for: 

««Cotton Textile Mill 

**Motor Vehicle Assembly Plant 

Exhibit 7 is to be used in interpreting questionnaires for: 

««Cement Plant 

««Iron and Steel Mill 

««Caustic Soda Plant 

««Machine Tool Plant 

««Tire Plant 

Exhibit 8 is to be used in interpreting questionnaires for: 

««Electric Power Plant 

««Petroleum Refinery 

««Aanonia-Based Fertiliser Plant 

««Petrochemical Plant 

The tables contain two kinds of cost, one due to delays in 

project completion, and the other due to the time required to reach 

full capacity production.   Delay in project completion is the time be- 

tween the originally scheduled stsrt of production and the actual start 

of production.    Time to reach full capacity is the time between the 

•tart of production and when capacity production was achieved.    Both 

tiaes are calculable from the information provided in Part XI, item 3, 

of the questionnaire. 

t 
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Two forms of financing are shown (Columns (1) and (2)). 

Column (1)  covers the situation In which about one-half the capital 

(usually the foreign exchange component)  is tied, or committed at the 

start of the project and is not available for other uses thereafter, 

while the other half of the capital  (usually the local currency com- 

ponent)  Is made available as necessary from a general account.   Column 

(2) covers the situations in which all investment costs)coincide with 

investment outlays.    This is pay-as-you-go all the way. 

Two rates of time discount are used, 7% and 15%.    These are 

naturally higher than the financial terms on which project loans are 

typically made and reflect more accurately the marginal efficiency of 

capital in developing countries.    The low rate of savings,  the abun- 

dance of labor, and the political determination to accelerate economic 

growth by rapid increases in the level of investment also indicate high 

rates of time discount.    Availability of credit is limited, and demand 

is virtually unlimited.   These considerations make a 7% discount rate 

the lowest that reasonably can be assumed. 

To illustrate the use of these tables, consider Case 1, Sati 

Thermal Power Station (presented In Part V of this report) .    Exhibit 8 

is to be used.    The total investment was $9.0 million.    Delay in com- 

pletion of the project was 20-1/2 months.   There was no subsequent de- 

lay in reaching full capacity production.   The foreign exchange component, 

representing roughly one-half the capital investment, was committed at 

the beginning of the project and was unavailable for other use thereafter. 

The local component of Investment was made available as needed.    Thus 

Ì 
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1.       INTRODUCTION 

Previous reports* prepared for the United Nations Industrial 

Development Organization on the implementation of industrial projects 

in developing countries indicate that extensive delays are commonly en- 

countered  and that the effect of these delays  is to lower the present 

worth of the industrial projects by as much as  10 to 30%.    This cost is 

seldom calculated and frequently not even understood.    No systematic 

analysis  of  the causes    of implementation delays has been made until 

now, and yet their cost is at least as great as those associated with 

location choices, labor productivity differences, economies of scale 

and the choice of technology. 

This report presents  the design of an empirical study to be 

undertaken by the United Nations Industrial Development Organisation to 

determine  the nature of delays in implementing industrial projects, 

their causes and their costs. 

The essential tool of the study is a questionnaire  to be ad- 

ministered  to a stratified random sample of 104 industrial plants com- 

pleted in developing countries since 1960.    Part II lays out the sampling 

procedure stratified by geographical area and by stage of economic 

development and shows how to select the sample of 104 planta.    Part III 

contains  the questionnaire and the reasoning employed in its develop- 

ment.   Methods for analyzing the completed questionnaires, including 

calculations of the cost of delays, and a subs ample of in-depth inter- 

views are given in Part IV. 

I 
•See Bibliography. 
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£ one-half the capital was  tied and Column (1) of the table applies.    A«- 

•urae  first a TI. discount  rate.    Looking under "Delay in Project Comple- 

tion" and interpolation between 1.5 and 2.0 years we get approximately 

10%.    This tells us that,  under the assumption of a 7% discount rate, 

delay in completing this project reduced its net worth by about 10%, or 

$900,000.    If we assume a 157. discount rate, and use the table in the 

same fashion, we get approximately an 18% reduction in net worth, or 

$1,620,000. 

A second illustration of the use of these tables is Case 2, 

• cement plant.    Exhibit 7 is to be used.    The total project investment 

«as $4 million.   Delay in completion of the project was 12 months, and 

there was a subsequent delay of 12 months in reaching full capacity. 

Neither the foreign exchange component nor the local currency component 

P was committed at the beginning of the project, but they were made avail- 

able as needed.   If we assume a 15% discount rate for this industrial 

project, we look under "delay in project completion" and get 3%.    Thia 

talla us that at a 15% diacount rate this delay reduced the net worth 

of the project by $120,000.    Next we look under "time to reach full 

capacity production" and get 10%.    This tells us that this lag in reach- 

ing capacity production reduced the net worth of the project by $400,000. 

These two factors combined reduce the net worth of the project by 13% or 

$320,000. 

leiec ted In-Depth Interviewa 

Approximately 15 to 20 in-depth interviews should be conducted 

at plants from which completed questionnaires were returned in order to 

obtain additional insight into the causes of delays and their possible 
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^ prevention. 

Host of the interviewe should be conducted «t plante which 

experienced the delays which the Interview analysée indicate to he 

•tost prevalent and costly.    The interviews should explore in depth 

such factors as project organisation, project control, project sched- 

uling, experience of contractor, and similar items.    Persons Interviewed 

should Include the engineers and management of the owning firm, the 

engineering contractor, the construction contractor, and in a few cases, 

the major equipment vendor.    Recommendations should be obtained from 

the persons Interviewed as to how delays can be prevented in the future. 

lome few interviews should be conducted at plants in which 

the most serious delays did not occur.    The actions taken by the owners 

and contractors which prevented delays from occurring should be determined. 

I The plants at which in-depth Interviews are to be conducted 

should be selected so that each type of plant is represented, each class 

of country is represented, and each geographical area is represented. 

At least some of these Interviews should be made by a repre- 

sentative of the central UNIDO office.   This will Insure against the 

possible blss which might be enoountered if all interviewa were conducted 

by a local representative of UNIDO. 

I 



"^- 

^ 

-24- 

6 
S 

y*   o 

î 

I 
& 
I-I 

¿i 
•5 

I 
•o 
« 

! 

fcf3 

I $ 

ir 
*i  4J 
«   U 

22 
2 TJ 
SS 

ÎP 
W  «i 
u e 
Si 
l| 
§1 
V4 

li 
il 

•M a 
o -H 

•I Sí 

H 
M 
(A 

tí  B 

<w N 

si 
I« 

•M e 
O -H 

£ ri 

ill 
«M   fi 
e o* 

3 

I 
J 

i 
t 

I 

iJ 

Î 
! 

s 

a 
s 
s 
vi 

i 
I 
w 

3 

I J 

H 

W 
. I 

•ri *i     J: 

•8 8? > M        o 

I  s  I 
£   S   j 

4J 

1 
I 
J 



A 

-25- 

S 
Ä 

Î 
3 
•H 

I 
8 

a 
s 

I 
! 

i s 

H 

I 
5 

S 
• 

H8 -8 O o ITI O 

•32 CM cí v£> r». Oi r-l <n «t IO 

* g g 
10 

»H 
H iH H H 

•S'S s   -         —  

3* 
•J 
u 
9 «1 1 

»s •o •H 
0  « «Í H 
*i -H os 

U ^s    • 
«1 
«4 

2 S3 
M o 

•• 
O 
w 

un 

9« H 
H «H 3 H 

r» 

«j 
•H 

g 
«ri 
«V» S 
m 

«H /-> Il o m «n O O o ift C 
H ï 

y g 

CM « 
H H CM m «•» m vO oo' 

t) *J 

è Ì 
"S 
«H 
H 

0 ^"»   • O O O m m o 
•H 

1 
M 

CM «• in « r». o\ H 
H H 

__ i 
¿1 

.-.-:-- 
H 

:-_---   ----- -—— •-=-=— 
 _ —.--•= 

£8 o O »A o *f\ 

*g M ** m r-» ce © «M n 

•a a fî 
•H H H 

i 

1? g 
(U 

      
<H 
«1 

s * S      ï 
oí1 
4J  «ri 2    * 

U ^N     • o o m o 

2: 
S, H (5 

M 

CM 

M <ê r» 0* i-. a H 
lA 
H 

w ! "** 
6 ' H 

s S | 

£ 
•H 

41 38 m o m M") o m O O 

E 1 o iH H H «M <M M •* 

8 
g * 

    
«r» 
ht i 

1 1    2 
^s    • o O O m m o O o 

M 

M 

H M ri ri «* m «e r*. 

s H 

S m O m o m o m o 
Ë o 
  

tH H «M «M •r» n •s 



A 

-26- 

I 

S 
m 

^ «J O 

H§ CM 
i/î O •   ST !*• o> o CM «r H -H 

9   W 
10 r* H H M CM CM CM 

»—> (**   U g 9 

I « 
•H 
ti 
U "0 H t>  CM 9 tl fc te •o 
tl 

•H 
H ? O u OS 

U ti -H 

H « U 
«   «9 

M si 
CM 

o 

• 4J 

2 H O 

vÔ CM 
H 

»n 
H 

C* 
H 

CM 
CM 

< 
CM CM 

9t 
CM 

J 
ft, 

«j M 

H u B 

8 
H H 

M 
«H 
Q 

0 
•H 
ti 
II 
H 

! 

S 
1 

J 
M g 

*4 

Mi 

H 

O 

co 
O O 

9> H 
H 

CM 

2 •    g *J 
fr. 

M ï ti 

il 
    

ti w, •o 
8 
H 
»4 5 

0 1 01 
•H 
H 

1 £ J M 
H   ft. 

O o 

sa ï ~<3 •« CO »H 
H 

m 
H 

M» 
t-» 

CO 
H 

f-l 
CM 

Cl 
CM 

U 
«H 
ti g H «M 

«H 

! 0 

^t u -, m1,, —a •==&= 1—--• 
TTTT= —~^~- "  = ---.:=- 

1 
¡a si 

g 
Tl 
ti 

3 

CM   8 

»4 

O 

co S •* 
i-l 

o> 
CM 

M 

î M 
ob 
ti «H 

U 
3 •o 

«I 
<rl 
H 

l 
M 

g « 1* M 

H   6. 
o 

M ti 

2 
H O ~«3 «i S H H •H 

CM 
CM 

in 
CM 

CO 
CM 

t> g ti IM 

i S i H 

8 
*4 

fe it 5 «J S 
« 

ti 

1 1 g 

£8 
»4 

o 
•-î «M 

o 
iô 

O 

•* 
•n O 

" 
u 2 

2 
J 
I Í 2 

H S o o •n o m 
5 

1 
H <^s    • • i     • oí 

u 
M 

CM MT in fH 00 O 
H 

CM 
H «H 

* H 

1 O 

o 
•H H 

O 

CM 

un 
CM 

O 

ci 
O 



u 
•27- 

A 

I 

Ï 
i 

! 

Í s 

I 
S 

I 
ft* 
u 

I 
u 

t 
p 

»4 
«ft 

al 

*? 
3   »4 

PÄ 

oí 
«J -H 

U 
«I   RI 

•SS 
H U 

§ 
Ti 
«J 
ti 
H 

r 
u 

ï 
ï 
•S 

H 

H8 
•32 i 
* il i 

u 
s 
1 
Pi 

H 

-8 
CM 

O 

CM m 
CM 

00 
«M n 

e 
M "H 

U 

Jf 

S 
•H 

«S 

M 

I 

î 
I 

o 

«N «M 

M 

S 
S3 

2   *: 
M 

S8 

1 

-s 

S3 

1 — : 

8      S, 
2 3 
N 

S 
I 

»ft tfï o 
ON 

H 

O 

N 

«n «t 
«s 

N 

Ift 

n 
•o o tA 

•ft 

m 
«M 

IO 



-^^ 

A 

Cate 1; Seti* Thermal Power St«tlon (India) 

The Project 

The Sati thermal power atation la in the northern part of 

the State of Bihar in India.    It contiate of two 15 KV generating 

unita, each fed by a separate coal-fired boiler, and the related coal 

handling equipment,  twitch gear, and housing colony. 

The project was financed by the U.  S. Development Loan Fund 

(now incorporated in the U. S. Agency for International Development) 

under an agreement algned on June 30, 1960.    The DLF provided $3.8 

Billion to the Government of India to meet the foreign exchange re- 

quirements, and Rt.  13.1 million wat obtained by the State of Bihar 

from a PL 480 Title I (the uae of local counterpart fundi) loan to 

cover the local currency costa.    Although the original foreign ex- 

change loan was adequate to cover the costa of imported equipment and 

aarvlcea, actual local currency coati ran Ra.  11.8 million above the 

loan et tima te, a 90% deviation from the budget attributed to Infla- 

tion, delaya and unforeseen coiti. 

The power plant and twitch gear were deaigned and manu- 

factured by Inveat Import of Yugoslavia and erected by them under a 

turn-key contract.    Thii firm aubcontracted to M/t. Steinpudler, of 

Weet Germany, the design and manufacture of the boiler and some 

ancillary equipment.    The Kuljian Corporation of Philadelphia, USA, 

•erved as general consultant to the Bihar State Electricity Board, 

the owner and operator of the plant, for all work related to the de- 

sign and erection of the power atation.    Kuljian alao constructed 

•Name disguised. 
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the plant buildings and all non-residential civil works.    The residen- 

tial buildings  (essentially the housing colony) were built by the Bihar 

State Electricity Board itself. 

Delays in Implementation 

Project work began in January, 1959, with the Intention of 

bringing the first 15 mw unit on line in November,  1961, and the second 

in March,  1962.    The units    actually were put into service in October, 

1963, and November, 1963, respectively, approximately two years behind 

schedule.    This falling behind by 70% of the planned time of implementa- 

tion is attributable to a variety of delays in the procurement and con- 

struction phases, some of which are the consequences of risks inherent 

in multinational financial and engineering efforts and others of which 

appear to result from careless planning. 

A major source of delay was rooted in the triangular rela- 

tionships between the prime contractor, Invest Import of Yugoslavia, 

the subcontractor, M/s. Steinpudler of West Germany, and the U.  S. 

Development Loan Fund.    The DLF wished to use Yogoslavian dinars in- 

stead of U. S. dollars to the fullest extent possible in payments to 

Invest Import.    This involved frequent payment delays while the U.  S. 

Treasury searched its accounts for dinars.    During these delays Invest 

Import tended to slow down its design, machining or shipment of the 

plant components.    When Steinpudler was asked to provide the boilers 

•nd ancillary equipment they requested payment in dollars, either from 

Invest Import or the DLF directly.    Invest Import refused to provide 

dollars and the boiler equipment, although ready for shipment, was 
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held up In West Germany for seven months until the DLF finally opened 

a line of credit for Steinpudler in the U.  S. 

Another principle source of delay was in the relationship 

between the Yugoslavian company, which had prime responsibility for 

designing the entire plant, and the Kutjian Corporation, which pre- 

pared the site and builc the civil works.    The submission of the site 

plan with the equipment and yard arrangement, detailed foundation draw- 

ings, and building drawings was, for some unexplained reason, held up 

for almost a year.    This delayed completion of the civil construction 

work, but not by an equivalent amount. 

A further source of delay, and one that should be avoidable, 

was in the inadequate investigation of the aoil mechanics of the site. 

Although drilling and soil    testing went on for 14 months before the 

• tart of construction, the high subsoil water and poor bearing capacity 

of the soil had not been adequately compensated for in the design of 

pilings and foundations. 

A continuing source of irritation and delay was the repeated 

shortage, or oversight in ordering, critical Imported components and 

materials.    Refractories for lining the fire boxes of the boilers were 

imported from Yugoslavia after much debate over the quality of locally 

available Indian-made refractories.   When they arrived,  just in time 

for installation, a large number were broken.    It was decided to replace 

them with the Indian product so as not to hold up the entire project, 

but the Yugoslavian contractor was unable to provide the exact specifica- 

tions and dimensions of the brick required, and they had finally to be 

imported from Yugoslavia after all, involving a delay of three months. 

mÊm+mm*mmm—**—m—m-^—*———*—VW 
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Similar delays of minor importance were encountered in the 

•ite preparation and construction of residential housing.    Tube well 

parts were damaged in shipment.    An order of hardware and plumbing 

fixtures was lost; another was held up by customs in Bombay for seven 

months. 

In the procurement phase six major activities were delayed, 

or fell 25% or more behind the planned time of achievement.    These 

were activities  1 (holler framework), 5 (super heater),  11 (forced 

draught fans),  12 (cold and warm air lines), 21 (boiler sheeting), 

and 34 (turbine).    Their average delay was 6.2 months, or about 407. of 

the average planned time of achievement.    In the construction and 

• tart-up phase  19 activities were delayed, and of these 18 were in 

preparation of the site and construction of the civil works.    The 

civil works delays averaged 8.6 months each, or about 60% of the 

planned time.    The only delay in the erection of the power station it- 

self was experienced in activity 16 (bricking) for a period of three 

months, or 50%. 

An analysis of these delays makes it quite clear that their 

largest root cause was in the confusion due to distance and national 

barriers, or in other words,  the dependence of the Bihar State 

Electricity Board on imported design, equipment and technical skills. 

Once the plant was delivered to the site, erection went ahead on 

schedule, with exception of one activity.    Under normal conditions the 

prime contractor, Invest Import of Yugoslavia, would have been bound by 

penalty agreement for failure to commission the units on time, but the 

difficulty of assigning blame for the currency shortage and payments 

«P 
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Xn Part V we apply the questionnaire in the detailed study of 

five actual cases of industrial project implementation:    a thermal power 

plant in India, a cement plant in Latin America, two petrochemical plants 

In Asia, and a textile mill in Latin America.    We have disguised the names 

•f these projects at the request of those who provided the case informa- 

tion, but the facts remain unaltered. 
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delay provided them with an escape from the contract. 

the Cost of Delays 

Mot all of the delays encountered contributed  to the cumula- 

tive delay of the project.    Some, in the parlance of network scheduling, 

vere not on the critical path.    That is,  they were more or less in- 

dependent in time from other activities, or they did not hold up the ac- 

complishment of other activities critical to the completion of the 

project. 

The effective delay, in terms of cost, is the period of time 

over which funds were invested or immobilised and the project was not 

in operation, although it could have been if these de laya were not ex- 

perienced.    For the Satl Thermal Power Station this cumulative delay in 

project completion was from November 1961 to October 1963, or 23 months, 

for unit 1 and from March 1962 to November 1963, or 20 months, for unit 

2.    For cost calculations we can consider these separate delays equiva- 

lent to a single unit delayed by 20% months. 

Referring to Exhibit8 under Part IV, Analysis of Completed 

Questionnaires, we can estimate the real cost of this delay under var- 

ions assumptions.    Since the foreign exchange component of the investment 

vas committed at the atart of the project and was unavailable for other 

«se thereafter, and the rupee investment was made on a pay-as-you-go 

basis, and since the foreign exchange component is roughly half the total 

investment, this is a column (1) case (\ Capital Tied).    Thus, if we 

use a 71 discount rate,  the reduction in net worth of the Sati Thermal 

Power Station due to 20V months of delay in completion la about 107.» 

or $900.000.    At a 15% diacount rate the reduction in net worth is about 

*P 



î 

- 6 

|gft, or 11.620.000.   A» vu mentioned earlier under the diacusslon of 

cote of delay analysis, the actual interest rate (in thla caaa 3%X on 

foreign exchange and 7X on local exchange) haa little or nothing to do 

vith the true lo« to the economy of India cauaed by thia delay.    The 

country's borrowing capacity ia United, especially for foreign capital, 

and the opportunities for investment are «any.    The capital tied up 

during the delay in completing this power station representa a large 

loaa to the nation in potential income from the sale of electricity 

and in potential savings for reinvestment. 
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UNITED KAJip_NS_JJWUJTJ^ 

Questionnai taire! 

ïhis questionnaire is part of « study being conducted by the United 

Nations Industrial Development Organization for the purpose of learn- 

ing more about the causes and costs of delays in impler.cnting indus- 

trial projects in developing countries. 

TJ^o^sJionnaJrj^^^ 

•* ilfioy^iji.tliis_jr^Jç£t. 

Project name_ 

Country 

tati Thermal Power Station 

India 

One« filled in this questionnaire will be kept ccr.fid*titial.    Specific 
project information will not be divul3ed.    Only totals, averages anu 
general ohauiwtions will be published. 

You arc asked to ccmple'.e this questionnaire as promptly as possible 

and return it to the UnJ^OaUwisJ^^^^ 

tionT reldcrhausc. Rathausplats 2, 1010-A Vicnna,_AustTÌa. 

Thank you for your_^8^istance^ 

•> 



Questionnaire -2- 

Definition of Terms Used 

"jmplementat ion Phase" 

The implementation phase is taken to be the work starting 
with detailed project planning and design,  through construction and 
•tart up,  to the time when the project  is functioning in a satisfactory 
manner at, or near, its rated capacity.    Thus,  the decision to invest 
is assumed  to have been made;   the product, general process,  scale, 
market,  financing method,  and general  location have been decided 
upon.    Government approval  is  assumed,  at least in principle, and the 
investment  funds,  including foreign exchange,  are assumed  to be 
allocated and available.    At  this point  implementation begins.    It 
includes site selection,  detailed design of the project to accommodate 
it to the site and to final engineering changes, bidding,  contracting 
and procurement,  construction,  production start-up,  and build-up to 
capacity. 

"Delay" 

Project delay ia defined to mean falling behind schedule 
25X or more of the planned time of achievement for any major activity 

I of the project. 

"Activity" 

Activity is used in th« precise meaning it has in bar chart 
achcduling or network scheduling.    It is assumed that every laige 
acale industrial project will have been scheduled with one of these 
methods.    Figure 1 shows  the meaning of activity as ured in these 
achcduling methods.    An activity is a logical subdivi«ion of the 
project work that can be scheduled as an entity becarce it is 
distinctly different from that which precedes or follows it.    Thus, 
the simple tar chart of Figure  1 shows Activity A of one week 
duration, Activity B of 8 weeks duration, and so forth.    The simple 
network illustration shows activity 1,  Purchase Pumps, of  5 months 
duration, activity 2,  Install Pumps, of 7 months duration, and 
activity 3, Dewater Site, of 8 months duration. 

."Major Activity" 

A major activity is ore that is achcduled in months, rather 
Chun day« or weeks; that is, an activity whose planned duration is at 
least one month. Since this study covers only large industrial 
projects of over $1 million value, and implementation periods 

* ranging fror, about one to eight years, it is neither necessary nor 
desirable to investigate delays in activities shorter than this. 

dami 
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Dcflnltion of Terms, Continued 

^^*Jì5£llJJ°g-Ì>-f- Achlcvcnent" 

The planned time of achievement is not necessarily measured 
by calendar dates;  that is, day of the week or month, but by time 
duration, or number of days.    Thus it is possible for a major activity 
to be completed later than the scheduled calendar date and still not, 
in itself, be a "delayed activity," in the meaning of the definition 
Of  this study.    This could happen if a previous  activity were delayed, 
thereby movinp back the starting date of the referenced activity. 
Another way of puttin?, this point  is that delays are not necessarily 
cumulative.    Each major activity  is judged with  respect to its 
planned elapsed time, as shown on the original schedule  (or any 
revisions thereto made prior to the start of the referenced major 
activity) and not with respect  to the calendar as  such. 

With  this meaning,  then,  it is possible  that an industrial 
project may suffer delay in one or more major activities and yet be 
completed by  the scheduled date.    The study is designed intentionally 
to include this possibility,  for otherwise some  important instances of 
delay may escape the survey.    On the other hand,  it is not possible for 
« total project  to fall 25% or more behind schedule unless one or more 
of its major activities does so. 

!> 



"*^ 

^ 

-4- 

Figure 1 -Meaning of Activity 

Simple Bar Chart 

Activ- 
ity 

Label 

Activity 

Descrip • 
tion 

Time in Weeks 

August September October 

1 2 3 k 1 2 3 A 1 2 

A Activity A w 
B Activity B m m^v/zmztimws. 
C Activity C v/1 V/A 

D Activity D 

i 

WW 

f imple Network 

Purchase 
Pumpst 0^0 

Install 
Pumps 

<•> 

Dawattsr 
Site 

6 *0 
j—i—1 I 1 I—I I 1 I I I—ì—l—Î—i—I—III—I 
1 2 3 4 5 6 7 8 9  10 11 12 13 14 15 16 17 18 19 20 21 

Project 
Start 
bate 

Ti«e in Months 

*P 
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Part I.    Cenerai Project Information 

1) Country India ___.      2) Project name   S a ti» Thermal Power 

State or province      Bihar • 

3) Project ownership 

Public  (Agency or Department)  Bihar Stat« Electricity Board (Patna). 

Private   (Corporation name)  

Joint public-private^  

4) Implementing agency  (ics)    Bihar State Electricity Board 

5) Prime contractor(s)     (Plant) Invcat Import of Yugoslavia. (Consulting 

-^vice*-an<! Clvil Work') Ku^1>n CorP-. Philadelphia, USA. 

6) Type of contract  (describe)      Turn Key  

7) Project dcgcription__Stcam power plant of 30 BW capacity consisting of 

.P* 13 mw units; boilers fueled with pulverised coal.    Plant and equip - 

JS^J^OHS^ifv^iL*"^ Invest Import.    Civil works  for 
the power station are byKulJian Corporation.     ReiidentiaT buildings 

.are by Mharjtate.Electricity Board. 

t) Products to be produced      Electric power 

» PlanntJ annual capacity      30,000 KW or 2.62 million KW   hr. 

10) Planned total employment at full capacity    281  (16 executives, 263 worker»), 

11) Comments or explanations for any of the items of Part I  (if necessary) 

.—-Olili"«!,terget dates for 1st and^ 2nd units on line were  

 ggyggftgrJjj.LfrçJ.-MKÇ^> 1962, respectively.    Electrical genera- 

tion thus started about 2 years later than planned.  

*Namc disguised. 
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r In the next two parts  (Parts II and III) of the questionnaire we 

divide the project implementation phase into four stages: 

Stage 1.    DçUiled^j^eilJilanjUjyi (including site selection, 

detailed engineering design, and cost estimating). 

Stage 2.    Bidding,  contjj;ctlji£ w±j>•cure^±. 

Stage 3.    Ç^5j^ucjj^n__ati^sXartr:4r.« 

I   Stage 4.    Bui^Hy^tç_caj)^iJ^pjodyctjloji. 

Ve realize it is not always possible to divide project work into these 

four staCes.    If you find you cannot do so for this project, please 

change the stage definitions above and on the following pages to 

ones that you can use systematically for the rest of the questionnaire. 

Note :    IfjntitiLej:JLAar_5)iail i^-*- PS^S^l^^^SJ^ñJ^SJS^. 

the implementation ^MB^otJliis^^ÈSÌjJP.VP1 a"«*?* -t-° 

fill out the activity JÁ^^s_onJ^J^^^^,^M^..J^^ 

¿iir£!JYjgLP.a.fie.21 at the cnd of Part-I-I-I-g^- *'í£Xí¿¿?J^¿*- 

jtcneral information you can.    Also please complete P1M fl> I 

^sk 
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I 

! 

1) Vas a bar-chart (or Cantt chart) schedule prepared for the 

implementation phase of this project?, Y"  

2) Was a network (or PERT or CPH) schedule prepared for the imple- 

mentation phase of this project? ?o__  

3) If neither a bar-chart nor a network schedule was prepared for the 

implementation phase of this project, describe the scheduling 

procedure that was uscd._  

If it is available, we would appreciate receiving with this 

questionnaire a cop, of the project schedule for the implementation 

phase as it stood at the beginning of that phase. It may be 

abbreviated, if desired, to include only "major activities" as 

defined in this questionnaire. 

4) Vho <vh*t agency or group) prepared the schedule for the implementa- 

tion phase of this projet?   Bihar Stat« lltctricity_Board_jÇivil 

Works) - Invest Import jpj[J[y«_0,Uvi* t*0*" Station) • 



3 Questionnaire _g_ 

*•« JLL.J__i^_J___--ÌÜJ-fJ•nj__Idcntiflcation of Delays,  Continued 

5)    On what dates did the follovinr events actually occur? 

a) Implementation phase of project actually started*.   January^ 1959. 

b) Foreign exchange portion of funds committed by government  

 JaM_ 30jjl960 • 
> 

c) Final approval of project by governrrent__ June_l?58__ . 

s) Cround breaking February 1959 • 

c) Start of production (plant "on-line") September 1963, October,1963, 

f} Capacity production achieved (implementation phase ended)  

Oc tober 1, 1963 (Uni t ì) November 1963 (Unit2) . 

•See definition of "implementation phase." 

i) On «hat date was the project originally scheduled to start pro- 

duction (go on-line)?  November 1961 (unit 1) March 1962 (unit 2). 

7) On what date was the project originally scheduled to reach full 

capacity production? Same as 6) _______ • 

tmmm^mm*^—mmmÊ^———~—m—ie 
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II.  SAMPLING PROCEDURE FOR QUESTIONNAIRES 

The object of the sample design is to ensure that a representative 

cross section of kinds of industrial plants important to the development 

process are surveyed in a variety of developing countries and geographical 

areas.  The sampling procedure is laid out in Exhibits 1 through 4 which 

follow. Exhibit 1 presents a matrix indicating the numbers of each type of 

plant to be sampled in each class of country in each geographical area. 

Exhibit 2 presents a description of the various types of plants to be sur- 

veyed. Exhibits 3 and 4 present the classifications of developing countries 

and the description of geographic areas, respectively. 

Selection of Individual Plants 

Questionnaires are to be completed for 104 individual plants, all 

of which are to have been finished after January 1, 1960, in a variety of 

Industries and countries. Following are two examples of how to interpret 

Exhibit 1 for the selection of plants to be sampled. 

Example liSixteen electric power plants are to be surveyed as follows: 

2 In Latin America and West Indies Class I countries 

2 in Southern and Southeastern Asia Class I countries 

2 in Latiti America and West Indies Class II countries 

1 in Africa Class II country 

1 la Southern and Southeastern Asia Class II country 

1 in Latin America and West Indies Class III country 

1 in Africa Class III country 

1 in West Asia Class III country 
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Purt II.    Project Scheduling end Identification oO^la^s^on^nucd^ 

Q)    Rcferrinc to the project schedule for the implementation phase,  list 

below the "major activities"  (refer to definition)  of Stage 1 — 

detailed project planning. Also list  the planned or scheduled 

time duration for each major activity,  in months,  and the actual 

time duration experienced. 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

Detailed scheduling Information is not 
available on this project prior to contract 
•igning.    The bar charts start at that point. 
General scheduling information, ho /ever, was 
found in the project fil« and is incorporated 
in the description of the project finder Casa 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 

(4)-(3i 

(6) 
%  Difference 

(5)/(3) 
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JlfJiS.-Lj'Jl.J^tai^d project planning jçontlnued 

(1) 
Major 
Activity 
Kumbcr 

(2) 

Description of Major 
Activity  

(3) (A) 
Planned Actual 
Duration Duration 
(Months) (Months) 

(5) 
Difference 
<«)-(3) 

(6) 
X  Difference 

(3)/(3) 

*^ 
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Part II. Project Scheduling and Identification of Delays, Continued 

9 ) List below the major activities of Stage 2 — Procurement only Xin_" 

eluding design, manufacture, shipping). 

I 
Î 
Î 
1 
t 
3 
3 
« 

I 

Î 

(1) 
Major 
Activity 
Number 

36 
37 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
50 
31 

(2) (3) (A) 
Planned Actual 

Description of Major Duration Duration 
Activity (Months) (Months) 1 

Boiler framework 13 20 
Galleries & stair cas ss 14 14 
Super heater 16 23 
Economiser 16 16 
Forced draught fans 19 25 
Cole & warm air lines 10 26 
Bricking 11 10 
Induced draught fans 18 17 
Flue gas dust separat >r 20 20 
Chimney 16% 16 
Flue gas duct 21 20 
Boiler shuting 1«% 26 

11 12 
7 8 

10 10 
•% 8 

20 19 
18% 18 
12% 12 
16% 17 

Pump station 14% 15 
Crane 16 17 

17% 17 
16% 17 

Turbine 15 20 
19% 18 
M% 17 
20 21 

Alternator 1 23 23 
24 22 
5 6 

17 17% 
21 20 
19 19 
20 18% 
20 18% 
20 18% 
23 22 
18 i«% 
17 17 

Cables 19 18%  J 
i 

1 
1 

(5) 
Difference 
(A)-(3) 

7 
0 
7 
0 
6 
5 
0 
0 
0 
0 
0 
7% 
1 
1 
0 
0 
0 
0 
0 
% 
% 
1 
0 
% 
5 
6 
0 
1 
0 
0 
1 
% 
0 
0 
0 
0 
0 
0 
% 
0 
0 

(6) 
%  Difference 

(5)/(3) 

55 
0 

43 
0 

32 
30 
0 
0 
0 
0 
0 
40 
9 

13 
0 
0 
0 
0 
0 

30 

0 
0 

20 

0 
0 
0 
0 
0 
0 

0 
0 
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Fart Hi Continued 

StAge 2 — M^nj^j:onj^ctinr, and pr°curcment« co"t*nucd' 

(1) 
Major 

Activity 
Number 

<2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

(4) 
Actual 
Duration 
(Months) 

<5) 
Difference 

(A)-<3) 

(6) 
X Difference 

(5)/(3) 
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Part II¿ Project Schedullnp, and Idcntificntion of Delays,  Continued 

10 )   List below the major activities of Stage 3 -- construction and 

atjrrt up. 

0) 
Major 

Activity 
Kumbc r 

1. Civil Cono truction 

Preliminaries 

Land 

Railway Siding 

(b) 

Roads & Culverti 

(2) 

Description of Major 
 Activity  

Drilling for soil «ampi ss 

Purchase 

Layout of track 
Earth work 

Permanent Non- 
Residential 
RuiIdinga 

tb) 
3(c) 
$ 

Planned 
Duration 
(Months) 

Parmänent Residen 
tial Buildings 

«(•) 
•(b) 
•(c) 
6(d) 
&•) 

Fencing 

®b) 

Vetar Supply 

(Kb) 

1¿C> 
&<t) 

Roads In station aree 
Colony roads 
Temporary approach road 

Inspection bungalow 
¡Administrative building 
Permanent store (3) 

Six-roomed house 
Pive-roomed house (2) 
Pour-roomed houie (2) 
Two-roomed house (90) 
Foreign tech. houie 

Power station area 
Colony quarters 

ruba veil 
overhead tank 
Hstributlon mains 
temporary supply 

14 

24 

24 
22 

IS 
21 
36 

12 
8 

15 

• 
a 

li 
32 

9 

10 
24 

2 
24 

9 
35 

(4) (5) (6) 
Actual Difference X Difference 

Duration (4)-(3) (5)/(3) 
(Months) 

14 

24 

42 
33 

24 
33 
42 

13 
26 
15 

• 
8 

11 
32 
16 

20 
36 

3 
36 
9 

48 

0 

0 

18 
11 

9 
12 

6 

1 
18 

0 

0 
0 
0 
0 
7 

10 
12 

1 
12 

0 
13 

75 
50 

60 
57 
18 

9 
225 

0 

0 
0 
0 
0 

77 

100 
50 

50 
50 
0 

37 
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Part II, Continued 

Stage 3 — construction and start-up, continued, 

U) 
Major 

Activity 
_ Kunber 

Civil Construction, 
Continued  

Rain Water Drainag 
9(a) 
9<b) 
9<c) 
9(d) 
•<•) 
:*> 

(2) 

Description of Major 
Activity 

ti 

Cantra! Plant Works 

Pucca open drain 
Pucca covered drain 
Earthen drain 
Pump housa & ays ten 
Pall out arrangement 
Temporary drainage 

Pila foundation 
Foundations 
Crusher house 
Cooling towers 
Pump housa 
Main power station 
building 

(3) 
Planned 
Duration 
(Months) 

12 
12 
12 
12 
12 
24 

2 
9 

10 
i 

12 

(4) 
Actual 

Duration 
(Months) 

II. Erection of 
Power Station 

1 
2 

4 
S 
• 
7 
• 
9 
10 
11 
12 
13 
14 

# 
IS 
19 
20 

Bollar framework 

Bricking 

na 
na 
6 

na 
36 

3 
12 
13 
8 

14 
19 

(5) 
Difference 

(4)-(3) 

<6) 
X  Difference 

(5)/(3) 

12 

0 
0 
0 
h 
k 
k 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

30 

so 
33 
30 
33 
75 
SS 

0 
0 
0 
12 
12 
12 
0 
0 
0 
0 
0 
0 
0 
0 
0 
50 
0 
0 
0 
0 
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tilt below the major activities of Stage  3  -- construction and 

a tart-up. continued 

(1) 
Major 

Activity 
¡lumber 

XI.   Erection of 
Fever Static^, 
Continued 

I 

111. 

21 
22 
23 
24 
25 
26 
2? 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
3« 

Erection of 
•witch Cear 

<2> 

Description of Major 
Activity  

Regulation 
Feed pumpa 

39 
40 
41 
42 
43 
44 
43 
46 
47 
41 
49 

50 
31 

Heaauring equipment 

Alternator 1 

Compre is ed air 
sepilation 

Accu-Battery 
Cables 

in- 

(3) 
Flanned 
Duration 
(Weeks) 

2 
3 
3 

3V 
3 
3 

41 
3* 
4 
3 

3* 
3* 
3% 
3* 
3* 

3 
2 

(4) 
Actual 

Duration 
(Weeks) 

(5) 
Difference 

<4)-(3) 

(6) 
X Difference 

(5)/(3) 

0 
0 
0 
0 
k 
0 
0 
0 
0 
0 
0 
0 
0 
0 
h 
0 
0 
0 

0 
0 

0 
0 
1 
0 
0 
k 
0 
0 

0 
0 

0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 

0 
0 

0 
0 

12 
0 
0 

12 
0 
0 

0 
0 
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Fart II.    Project Scheduling and Identification of Delays, Continued 

11) List below the major activities of stage A — build-up to capacity 

production. 

(1) 
Major 

Activity 
Kumber 

(2) (3) 
! Planned 

Description of Major ' Duration 
 Activity i (Months) 

Not applicable to 

conventional thermal 

power station. 

(«) 
Actual 

Duration 
(Months) 

(5) 
Difference 

(4)-(3) 

(6) 
X Difference 

(5)/(3) 

"Delay" has been defined earlier to wean "falling behind schedule 25% 

or »ore of the planned time of achievement." 

Wherever a number of 25% or larger appears in column (6) of the above 

listings for any of the four stages, circle the corresponding activity 

number.    These are the activities wc will, consider to have been delayed. 

In th- following port of this questionnaire we seek the reasons for 

these delays. 

1 
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Psjt II.     Project Scheduling and Identification of Delays, Continued 

12;     List below the 5 delays that in your judgment made the greatest 

contribution to the total delay of the project.    Put  them in vhat 

you estimate to be the order of their magnitude of contribution to 

total delay and estimate their contribution in months. 

» 

Number 

1. 

2. 

3. 

4. 

5. 

_Uelay_ 

Invest Import hold up 
shipment waiting for dinar 
payment. 

Waitin| for sit« plan. 

Ittinpudltr holds up ship- 
ment of bollar waiting for 
Utter of credit. 

Piling and foundations held 
up by high subsoil watar. 

Halting for replacement of 
imported refractories. 

Contribution to Tntal 
Delay  (Monthsj  

BâSBI 



^ 

Questionnaire 
•17- 

Part  III.    Reasons  for Delays 

(If no delays i/ure  identified in P«rt II,  skip  thi3 part.) 

Complete the following sections only for thc3e major activities that 

vera dclayuJ, that is vhere 257. or a greater number appeared in col- 

umn (S) of Part II of this  questionnaire. 

1)    Stage 1 -    detailed project planning. 

I 

(1) 
Major 

Activity 
Nur.her 

(2) 

Description cf Major 
Activity 

©•tailed scheduling 

on thia project prior 

bar charca start at 

Information, however, 

and It incorporated i 

under Caaa 1. 

information is 

to contract s 

t$at point. 

vas found in 

the descript 

(3) 
% Delay 

(Column (6) 
of Part II)      and detailed 

(A) 

Cause of Delay.    (Please be specific 
Use extra sheets  if 

:iot available 

gning.    The 

General scheduling 

:he project file 

on of the project 
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1 in Southern and Southeastern Asia Class III country 

1 in Latin America and West Indies Class IV country 

1 in Africa Class IV country 

1 in West Asia Class IV country 

1 in Southern and Southeastern Asia Class IV country 

Example 2i  Four machine  tool plants are to be surveyed as follows. 

2 in Latin America and West Indies Class I countries 

2 in Southern and Southeastern Asia Class I countries 

pasis of Selection of Types of Plants to be Surveyed 

The types of plants to be surveyed were selected to meet the 

following criteria: 

a. A «ingle plant is an important project, with the inveatment 
per plant always exceeding $1 million and sometimes exceed- 
ing $50 million (in fact, plants less than $1 million should 
not be surveyed). 

b. The plants represent the main industrial sectors included in 
UNIDO's International Symposium on Industrial Development 
(Athens,  1967) and most of the "selected industries"  for 
which data are published in the "World Summary" section of 
the United Nations Statistical Yearbook. 

c. Many of  the plants represent the strategic industries  that 
because of linkages to other activities are important in the 
economic development process. 

d. Plants represent various types of production processes, such 
as continuous liquid processing,  continuous solids processing, 
and assembly lines. 

a. The plants are representative of a variety of industries so 
that «ome of the plants are likely to be locally owned, some 
are likely to be joint ventures between local and foreign 
owners,  and some are likely to be wholly foreign owned. 
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Questionnaire -li- 

ra** }11^JieMjm*JsSLJQ£li*-^-^~- 
2)    StnCc 2 --    Procurement only (including design, manufacture 4 «hipping) 

(1) 
Major 

Activity 
Nunbcr 

I 

21 

11 

12 

34 

(2) 

Dfcscription of Major 
Activity 

(3) 
X Delay 

(Colurn  (6) 
of Part II) 

Bollar fraisa work 35 

Super heater 

Bollar sheeting 

For cad draught fana 

Cold and vara air linai 

Turbina 

43 

40 

32 

30 

30 

(A) 

Cause of Delay.    (Please be specific 
and detailed.    Use  extra sheets  if 
necessary.) — 

Confusion in procurement from 
M/s. Stsinpudler, West Germany. 
Although boiler and ancillary 
equipment was manufactured on 
schedule, its shipment was delayed 
about 7 months until a latter of 
credit was opened in ehe U. 8. 

How down by Import Invaat of 
Yugoslavia 
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Questionnaire 

P«rt^Jt^_Rcas^s_for__Dcla/_s, Con tinued 

3)    Stage 3  --  construction and  start-up. 

-19- 

(1) 
Major 

Activity 
Number 

I 

X.    Civil Con- 
• truction 

3(«) 
3(b) 
4(«) 
4(b) 
3(b) 

©(•) 
7(a) 
7(b) 

Water aupply 
•(a) 
•(b) 
8(d) 
»(f) 

Central work» 
I0(a* 

10(b) 
10(c) 
10(d) 
10(a) 
10(f) 

II.    traction of 
fewer Station 

(2) 

Description of Major 
Activity 

16 

f 

(3) 
X Delay 

(Column (6) 
of Part II 

Layout of track 
Earth work 
Roads in station area 
Colony roads 
Administration buildinj 

Foreign technician housje 
Fencing station area 
Fencing colony area 

Tube well 
Overhead tank 
Temporary aupply 
Temporary drainage 

Pile foundation 

Foundations 
Crusher house 
Cooling towers 
Pump house 
Hain power station 

building 

Bricking 

75 
50 
60 
57 

225 

77 
100 

50 

50 
50 
37 
50 

50 
33 
33 
30 
33 
75 
58 

50 

(«) 

Cause of Delay.     (Please be specif: 
«nd detailed.    Use extra sheets if 
JîL^AsArX^) ~ .  „  

Waiting for aite plan drawings. 
H ti M II II 

Waiting for imported hardware and 
plumbing fixtures 

Il M II fi II 

Waiting for alte plan drawings 
M »I II II II 

Waiting for Imported parts 
Delayed by tube well 
Delayed by tube well 
Waiting for alte plan drawings 

Inadequate exploration of soil 
data and piling well foundations 

•• II •1 

•I •• It 

H •I II 

•1 •1 •1 

Imported refractories arrived 
broken and had to be replaced 
from Yugoslavia 
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Questionnaire 
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4)    Stacci   -- build up to capacity production- 

I 

(1) 
Major 

Activity 
Number 

(2) 

Description of Majo: 
Activity- 

Mot applicable to contontional 

thermal power station 

(3) 
% Delay 

(Column (6) 
of Port II) 

(4) 

Cause of Delay.    (Please be »pecif: 
and detailed.    Use extra sheets  if 
necessary. )  

t 

\ 

i^B» 
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Questlonnairel 

Fart III» Reasons for Delays, Continued 

5) If no formal scheduling procedure was used for this project, 

please give below as much information as you have «bout delays, 

their tine and causes. 

I 

1 
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Questionnaire 
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Part IV.    Project Cost Information 

1)    Total project investment  (actual,  if different fron planned)* 

($6,560,000)**     Actual Cost - $9,002,000.  

Major cost elements:    (Actual) 

land. i650^,00p_ 

Land preparation       $365,000  

Non-residential buildings and plant   $2,118,521 

Capital equipment $3,200,000  

(ResidentUl Bldga.)Housing WL999  

Roads, railroads Í. access     $1.301.47$-  

Water $228,000  

Power Nil   

Fees and services $110,000 

Other —  

2) Foreign currency component of project  (actual) $3»6?9»9PA-.  

3) Local currency component of project  (actual)J$2J60,OOO)**__Actual-$5,202,000 
Dave 1 opinent Loan Fund of 

4) Source (a) of foreign currency (or lending agency)_USA_(later^ID)^ 
FL 480 Title I loan of 

3)    Source (a) of local currency  for lenûing agency)___fiojttaterp-axt_rupjBa funda. 

6) Terms of foreign currency loan  (if any)     3frX repayable in Indian Ra, 

in 39 «ami-annual installments from August 1963 to August_19Jli„ 

7) Terms of local currency loar  (*f any)     7\ for 15 years.  

•Includes ill cost elements such as housing colony, land, road 
improvement!». ovned powtr supply, and JO forth, that are required for 
the successful completion and operation   o<" the project. 

••Planned cost. 
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Questionnaire -23- 

8) On what date was the foreign capital component of the investment 

for this project allocated? _Jun« 30, 1960 . Was it unavailable 

for other projects thereafter? ^ < 

t) Was all or part of the foreign exchange component of the investment 

committed on the above date? Please explain All commit ted on   

 June 30. 1960  

10)    Additional comments or information that respondent feels may be 

helpful to UNIDO in this study. 

I 

f 
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Questionnaire -24- 

11) Käme of person(s) filling out this questionnaire  

 Maurice Kllbrldge  

12) Title and affiliation      Professor, Harvard Business School 

1Î)    Mailing address^       Boston, Mass. 02163 

**)    Pate        October 17, 1968 



^ 

W Case 2: Mesa Verde*Cement Plant  (Latin America) 

The Project 

The Mesa Verde Cement Plant is in a Latin American country. 

It manufactures cement by the dry process and consists of a dry-process 

kiln with varied equipment including a raw material conveyor, mill, 

cement conveying equipment, packing plant, and electrical generating 

plant. This plant was built at the site of an existing cement plant owned 

by Mesa Verde, S.A. Residential facilities were not built as part of 

this plant. 

The project was financed partially by Mesa Verde, partially 

by an international lending organization and partially by foreign suppliers' 

credits.    The international lending organization provided lending 

I commitment against which the Mesa Verde Company could withdraw funds as 

needed.    The total cost of the project was  $4 million and approximately 

$2.4 million on this was for imported material and equipment.    The 

foreign exchange for this material and equipment was provided by a $1,600,000 

loan from the international lending organization and by a $800,000 credit 

fron equipment suppliers. 

Overall responsibility for the work for the project rested 

with the engineering department of the Mesa Verde.    This engineering 

department obtained and analyzed the equipment bids and decided with 

which company to place the orders.    The major equipment items were 

purchased in Europe and the design of the equipment was carried out by 

Che equipment suppliers.    Some of the civil engineering design work was 

subcontracted to engineering consulting firms within the Latin American 

country.    The construction of the project was handled by the Mesa Verde i 

*Narae disguised. 
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but the major equipment suppliers provided an erection    supervisor 

to supervise  the installation and startup of the equipment. 

Delays in Implementation 

Project work began in May 1964 with the intention of 

completing the project in December 1965 and reaching full capacity 

in March 1966.     The plant actually started production in December 1966 

•nd it was December 1967 before the plant reached  capacity output. 

This falling behind by one year in the planned time in 

completing the plant la attributable primarily to major delays 

during the planning and procurement phases of the project.    The nine- 

month delay in the plant's reaching capacity output is attributable to 

equipment problems experienced with a major peice of equipment,  and in 

the time needed to make arrangements to sell the output of the plant 

once the equipment problem had been solved. 

The major source of delay in the planning and procurement 

•tag«   was      the decision to change the scope of the project by buying 

on. 2500 kilowatt steam turbine rather than two 1.200 kilowatt diesel 

fnerators, a. had originally been planned.    Thi. extra cost had to be 

••t by extra supplier's credit and approval had to be obtained from 

th. international lending organization.    During the negotiations to 

buy th. one steam turbine rather than the two diesel turbine, a decision 

tra. mad. to increase the sia« of the steam turbine to 3500 kilowatts, 

which again increased th. price.    Negotiating thi. purchase and obtaining 

th« necessary approval from the international lending organization 

*l.y.d the proJ.ct by 8 months.    During thi. d.l.y .ome of the equipment 
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The Coat of Delay 

For this plant the cumulative delay in project completion 

vas fron March 1, 1965, to September 3, 1965, or a delay of 6 months. 

For an «stimate of the cost of this delay in completing the project, 

refer to Exhibit 8 under Part IV, Analysis of Completed Questionnaires. 

Since neither the foreign exchange component nor the local exchange 

component of the investment was committed at the start of the project, 

the investment was made on a pay-as-you-go basis.    If a 15% discount 

rate is used, the reduction in net worth due to delay In completion of 

the project is about 2.5% or $80,000.     (This is listed in column [2] 

under "Delay in Project Completion" under the 15% Discount Rate). 

Using the same table we determine that the 5-month lag 

(September 1965 to February 1966) in reaching full capacity production 

after the plant was onstream reduced the net worth of the project by 

approximately 6% or approximately $200,000.   (See column [2] under sub- 

heading, "Time to Reach Full Capacity Production";    7% is shown for a 

(-month lag so a 5-month lag would be approximately 6%.) 

These two factors combined to reduce the net worth of the 

project by 8.5% or $280,000. 
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Although two plants are seldom identical,  to have comparable data 

it is desirable to survey plants that have approximately the same facilities 

as other plants of that type.    The main variables affecting comparability of 

plants are capacity, extent of facilities in terms of vertical and horizontal 

integration, and whether it is an extension of an existing facility, or built 

•lone.    The questionnaire is designed to reveal these key variables for each 

plant. 

Basil of Selection of Croups of Countries and Size of Sample 

The numbers of plants were selected to reflect both the incidence 

of such plants in the developing world and the incidence of developing countries 

containing the plants.    The sample size, however, is not necessarily directly 

proportional to the number of plants in the developing world nor to the number 

of developing countries containing the plants. 

Several types of countries and geographical areas were selected in 

order to enable comparisons to be made among plants built under varying condi- 

tions.    The proportion of the sample tc be surveyed in each type of country 

and in each geographical area was selected to ensure adequate representation 

of the various types of countries and geographical areas. 

procedural Suggestions 

The following procedure is suggested for having the questionnaire« 

completed: 

1. UMIDO to select a number of countries of each of the 

four type» shown in Exhibit 1 "Matrix for Sample Survey." 
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Questionnaire 

DELAYS IN IMPLEMENTING INDUSTRIAL PROJECTS 

This questionnaire is part of a study being conducted by the United 

Nations Industrial Development Organization for the purpose of learn- 

ing »ore about the causes and costs of delays in implementing indus- 

trial projects in developing countries. 

The questionnaire has been sent to you for the project named below 

on the basis of a random selection and not because of any knowledge 

5Í. delay« in this project. 

Project name_    Me«a Verde Cement Plant* 

Country Latin America 

One« filled in thi* questionnaire will be kept confidential.    Specific 
project information will not be divulged.    Only totals, averages and 
general observations will be published. 

You arc asked to complete this questionnaire as prompt*ly as possible 

and return it to the United Nations Industrial Development Organiza- 

tion, Felderhause, Rathauoplatz 2, J010-A Vienna, Austria. 

thank you for your assistance. 

*Nasw disguised. 
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Questionnaire -2- 

I 

Definition of Terms Used 

"Implementation Phase" 

The implementation phase is taken to be the work starting 
with detailed project planning and design,  through construction and 
start up, to the time when the project is functioning in a satisfactory 
manner at, or near,  its rated capacity.    Thus, the decision to invest 
is assumed to have been made;  the product, general process,  scale, 
Harket,  financing method, and general location have been decided 
upon.    Government approval is assumed,  at least in principle, and  the 
investment funds,  including foreign exchange, are assumed to be 
allocated and available.    At this point implementation begins.    It 
includes site selection, detailed design oí the project to accommodate 
it to the site and to final engineering changes, bidding,  contracting 
and procurement,  construction, production start-up,  and build-up to 
capacity. 

"Dcl¿y" 

Project delay is defined to mean falling behind schedule 
2SX or more of the planned time of achievement for any major activity 
of the project. 

"Activity" 

Activity is used in the precise meaning it has in bar chart 
scheduling or network scheduling. It is assumed that every large 
scale industrial project will have been scheduled with one of these 
Methods. Figure 1 shovr the meaning of activity as u3ed in these 
scheduling methods. An activity is a logical subdivision of the 
project work that can be scheduled as an entity because it is 
distinctly different from that which precedes or follows it. Thus, 
the simple bar chart of Figure 1 shows Activity A of one week 
¿'.•rationj Activity 3 of 8 weeks duration, and so forth. The simple 
network Illustration shows activity 1, Purchase Pumps, of S months 
duration, activity 2, Install Pumps, of 7 months duration, and 
activity 3, Dcvater Site, of 8 months duration. 

-Hajor Activity" 

A major activity is one that is scheduled in months, rather 
than days or weeks; that is, an activity whose planned duration íK »r 
least one month. Since this study covers only large Industrial 
projects of over $1 million value, and implementation periods 
ranging from about one to eight years, it is neither necessary nor 
desirable to investigate delays in activities shorter than this. 
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Questionnaire 
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Definition of Terms, Continued 

''Planned Time of Achievement" 

The planned time of achievement is not necessarily measured 
by calendar dates; that is,  day of the wee!: or month, but by time 
duration, or number of days.    Thus it is possible for a major activity 
to be completed later than the scheduled calendar date and still not, 
in itself, be a "delayed activity," in the meaning of the definition 
of this study.    This could happen if a previous activity were delayed, 
thereby moving back the starting date of the referenced activity. 
Another way of putting this point is  that delays are not necessarily 
cumulative.    Each major activity is Judged with respect to its 
planned elapsed time, as shown on the original schedule  (or any 
revisions thereto made prior to the start of  the referenced major 
activity) and not with respect to the calendar as such. 

With this meaning,  then,  it is possible that an industrial 
project may suffer delay in one or more major activities and yet be 
completed by the scheduled date.    The study is designed intentionally 
to include this possibility,  for otherwise some important  instances of 
dtlay may escape the survey.    On the other hand, it is not possible for 
• total project to fall 257. or more behind schedule unless one or more 
of its major activities docs so. 
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Flgure 1 - Meaning of Activity 

Simple Bar Chart 

Activ- 
ity 

Label 

Activity 

Descrip- 
tion 

Time in Weeks 

August September October 

1 2 3 4 1 2 3 4 1 2 

A Activity A W 
B Activity B m W, WMfomMtöi. 
C Activity C á '%& 

D Activity D 

fjtnpl» Network 

Purchase 
Pi'inps^ 0^0 

Install 
Pumps 

7 O 
Davat«r 
Site 

8 O 
1  1   I  I   I   I   I   1 1   I  I  I  I  I—I  I   I  I  I   I  I 
1 2 3 4 3 6 7 S 9 10 11 12 13 14 15 16 17 18 19 20 21 

Project 
Start 
Date 

Tl«e in Konths 
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Fart I. General Project Informatten 

1) Country  Latin America .  2) Project name Mesa Verde Cement Plant 

State or province   , 

3) Project ownership 

Public (Agency or Department) -  . 

Private (Corporation name)  Mesa Verde, S.A. 

Joint public-private    

4) Implementing agency (les) ~ 

5) Prime contractor(s)  Owner; major equipment vendors provided erection 

supervisor» for the equipment.  

6) Type of contract (describe) Owner signed fixed price purchase   

„fiEdlDL for, equipment.        

7) Project description Cement plant using dry process to make Portland 

cement. Includes kiln, milling facilities, and electrical generating 

capacity. _          

•) Products to be produced Portland cement 

f) Planned annual capacity 130,000 tons 

10) Planned total employment at full capacity 100 (pro rata share of total at 
factory site) 

11) Comments or explanations for any of the items of Part I (if necessary) 

Jhis plant was built at same site as an existing cement plant __ 

owned by same company.  
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ln the next two part.  (Part. II and III) of the questionnaire we 

divide the project implementation phase into four stages: 

Stage 1.    Ds^lcdjreJecLJtolîiEa <in<^dlnS slte «^ection» 

1 detailed engineering design, and cost estimating). 

Stage 2.    BidJj^.çontj[ac^ 

Stage 3.    Çor1sXruçtix>n_aj]^_sJ^tj:up. 

|   Stage 4.    Jt^jJ±HT_JP. capacity production. 

Vc realise it i. not always possible to divide project work into these 

four stages.    If you find you cannot do so for this project, please 

change the .tage definition, above and on the following pages to 

ones that you can use .yctematically for the rest of the questionnaire. 

*>tc:    If neither a bar chart. jrçrjLtgtJi^ 

th« Implementation ^u¡^_t^,SISÚ£^JS^9^-£Í^S^^ 

fill nut_the activity UJ^£»_5ìLI!1ìJoliSïiSR.2S£**i--In- 

direct ly to pagi-. gl_at_ the end of Part HI an^provide.vjiat 

»onerai information you can.  Also pitas« completa page 8. 

t 



Questionnaire -7- 

Ury iI^^roie^_^hedulini.jandjdeji^fJxation_^f^la^s 

I)   Was a bar-chart (or Cantt chart) schedule prepared for the 

implementation phase of this project? Yes _  

2) Was a network (or PERT or CPM) schedule prepared for the imple- 

mentation phase of this project? *° _ _  

3) If neither a bar-chart nor a network schedule was prepared for the 

implementation phase of this project, describe the scheduling 

procedure that was used. . .. -•     

If it is available, we would appreciate receiving with this 

,ue.tionn,ire a copy of the project schedule for iH. implementation 

pbase as it stood at the bepinning of that phase. It may be 

abbreviated, if desired, to include only "»sjor activities" as 

defined in thifc questionnaire. __ 

4) Who (what agency or group) prepared the schedule for the implementa- 

tion phase of this project? Mesa Verde's engineering dtpartncntt 

> 
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Questionnaire i .1«. 

MLJJ'^'/'J^i-J^'AMlÍPJL-H Identification of Delays, Continue 

U)    list below the 5 delays that in your Judgment »ade the greatest 

tentribution to the total delay of the pruject.    Put  them in what 

you estimate to be the order of their «latitude of contribution to 

total delay and estimate their contribution in months. 

1. 

t. 

S. 

I. 

I. 

J*A*JL 

Klld up to capacity 
••«rations 

Obtain and analyse bids; 
place equipment orders, 
bave equipment delivered: 
Power plant 

Pour foundations 

Test drill for limestone 
reserves 

Write specifications for 
equipment 

Contribution to Total 
Jolaj^i^J^hjJ „_ 

I 



i 
questionnaire 1 .|f. 

»>rt ||y._J!^âs_oj«_.forJl£.l-?2i 

(lf no 4.Uy> ««• identified in P.vt II,   «Wp thi. part.) ^ 

«.„Ut. the follow section, only for the., «Jor activities that 

verc delayed, that 1. where 25% or . greater .«*« .PP«-* in col- 

umn (6) of Part II of thi. questionnait«. 

i)   lug« i - i&*¡&Lmte&&E&&- 

CD 
Major 

Activity 
Hutnber 

(t) 

Description of Major 
Activity 

Writ« •pacifications 
for »qulpaant 

foot èri11 for Une- 
aten« r«««rv«s 

(3) 
X Delay 

(Coluwn  (6) 
of Part II) 

(*) 

SO 

100 

Cut« of Delay.    (PI««»« *e •P«e}Jlr 

,nd detailed.    U»e extra she«ts if 
_mce*j»xj^} - —- 

Approval of ganeral nanager 
vas slow In being obtained. 

Consulting «nglneer took longer 
than promised. 



T 
Questionnaire -M- 

t)    Stage 2  •- bJjMlj^^ojitrjiçJ^ 

O) 
Major 

Activity 
Number 

(Ï) 

Description of Major 
Activity 

Obtain and analyze bids 
place equipment orders 
nave equipment deliver*« 

Kiln 

Wll 

(3) 
% Delay 

(Colurn  (6) 
of Fart II) 

SO 

'•war plant 

SO 

•0 

1 

(*> 

Cnuie of Delay.     (Please be specific 
ar.d detailed.    Use extra sheets  if 

j^c£sjsor¿_.J .___—  

Changa made in kiln design.    Also, 
there vas a delay in financing 
•«cause of higher costs of kiln 
than originally estimated.    This 
delayed placement of final order 
for kiln. 

There was a delay in financing becaus 
of higher costs of mill than origin- 
ally estimated.     This delayed place- 
ment of final    order for mill. 

Scope of project changed first  to 
use an steam generator rather than 
2 diesel generators, and second, 
to increaae the electrical 
goneration capacity. 



Questionnaire 

3)    I tilge 3 -- cj>n« truc t ton end a tart-up. 

-It- 

CD 
Major 
Activity 
Bumbe r 

H 

(2) 

Description of Major 
Activity 

four foundation« 

i 

(3) 
X Dairy 

(Column (6) 
of Pert XI 

17 

(4) 

Cause of Delay. (Please be speci fi 
and detailed. Use extra sheets i; 

jnecess¡«ry^j , . . 

A change in the design of the kiln 
delayed the kiln foundation draw- 
ings; this in turn delayed the 
construction of the foundations. 

I 
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**•** 111.    Reasons foji^l«)!^»^ContiJlM£á 

4)    Stage i.  -- b^^j>^ç^ç^^J^_£I^^tlon. 

O) 
Major 

Activity 
Huribor 

30 

(2) 

Description of Major 
Activity 

Build-up to plant 
capacity 

(3) 
X Delay 

(Column (6) 
of Part II) 

Cause of Delay.    (Please be specif: 
and detailed.    Use extra sheets if 
necessary.)  

300 Trouble was experienced with the 
Bill.    Finally, a new part had to 
ba obtained  from Europe.  This delay 
In turn affected the sales commit- 
ment which could be made for plant 
output.    Thus,  even after  the plant 
was capable of producing at design 
capacity,  it  took some months to 
obtain the necessary sales to operatt 
the plant at  the nominal capacity. 



Questionnaire 1 -li. 

fart  111.    Reasons for Pclays, Continued 

S)    If no formal scheduling procedure va« used for thia project, 

please give below as much information as you have about delays, 

»heir time and causes. 

) 
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£*ZLWj^_I^ject ^ALillfoplâiAP" 

1) Total project investment (actual, if different from planned)* 

 $4.0 million 

Major cost elements; 

lanc^ already ayailable 

Und preparation$10,000 

Mon-residential buildings and plant_$50,000 

Capital equipment  $3,330,000 

Housing 

Roads, railroads & access     $10,000 

Water        already available 

Power $600 „QQQ. 

Fees and services 

Other _s  

2)    Foreign currency component  of project  (actual)   $2 400 000 

J) Local currency component of project  (actual)     1,600,000 

à\ «„„„„í.i „r «      , , süppTieTs crediTplus an inter- 
•) Source(s) of foreign currency (or lending agency)national lending organization 

3) Source(s) of local currency   (or lending agency)    Owner 

$)>   i!vabler±T°Icu^n /,
cur"nc

iy  \
oan  <if "y). Suppliers credits for $800,000 

payable ir  equal quarterly  installments over a 3 1/2 year oeriod- 
ijite^n^ional^en^n^organization $1,600,000 for 10 yl¡^?jJ2t. 

1)    Terms of local currency loan  (if any)    None 

i-nr«!,      r      'n,Cost ele^nt& such as housing colony,  land, road 
l«Provcn.c»uts    ovned power supply, and so forth,  that are required for 
the successful completion and operation   of the project 



I 

-> 

Questionnaire -2J- 

t)   On «lut date was  the foreign capital component of the investment 

for thif  project  allocated? May 1964 .    Was it unavailable 

lor other projects thereafter? No  

t)   Vas all or part of the foreign exchange component of the investment 

committed on the  above date?    Please explain    No 

10)    Additional comments or information that respondent feels tn&y be 

helpful to UNIDO  in this study. 

Because the equipment arrived later than had been scheduled, 

a considerable amount of  overtime was worked in order to ensure 

that the installation of   the equipment wa9 done promptly. 
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{Questionnaire] -14- 

11) MMRC of parsone) filling out this questionnaire  

Ing. Pablo Blanco .   •   ••- 

12) «tie snd -»nuHnn Chief  Engineer, Mesa Verde^A^ 

U)    Mailing address Apatado 123, La Ciudad Or,nje_Utlnjmerlca 

14)   9»t* Qctalur lì. »68 
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Case #3 - Eastern Plastics Petrochemical Plant* 

The Project 

The Eastern Plastics petrochemical plant  is located in an 

Asian Country.    This plant manufactures polyvinyl chloride from vinyl 

chloride monomer.     Housing was not included as part of this project. 

Its capacity is 20,000 tons per year. 

The plant in owned by the Eastern Plastics Company, which 

vas formed as a joint venture between foreign and local capital.     The 

funds for  the project were not set aside but were provided by the parent 

companies  to the Eastern Plastics Company as  they were needed during the 

course of the project. 

The engineering design work for the project was carried out 

by Transnational Engineering Corporation.* This company was selected for 

this job on the basis of its international reputation.    The contract was 

on the basis of cost plus a fixed fee.    Transnational was responsible for 

the selection of the process design to be purchased,   completion of  the 

process design not  included in the process design package, procurement 

Of all equipment,   detailed engineering work,  and construction.    Equipment 

vas purchased in both the U.S. and Europe; some items of material were 

purchased locally. 

Delays in Implementation 

The government approved the project in April 1962.    Prior to 

this time the company had been negotiating with several engineering 

companies.    The contract for the engineering and construction work 

•Marne disguised. 

r- 
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Questionnaire 

5)    On what dates did the follovinr events actually occur? 

• ) Implementation phase of project actually started*_May_1964 . 

») Foreign exchange portion of  funds committed by government^— 

c) Final approval of project by government J«^aü_l?^  

4) Cruund breaking^   March 1965 

•) Start of production  (plant "on-line') P^í^ilJÜ6- 

f) Capacity production achieved   (implementation phase ended)_ 

December 1967  

•See definition of "implementation phase." 

6)    On whet    date was the project originally scheduled to start 

production (go nn. Hnet?       December 1965       _ 

7)    On what date was the project originally scheduled to reach full 

capacity production? March 1966       _  



>* 

- 2 - 

vai placed with Transnational on August 1,  1962.    This it the date 

considered to be the start of  the implementation phase.    The project 

was scheduled  for completion on March 1, 1965, and was scheduled to reach 

design output  on April 1, 1965.    The plant started production in September 

1965 or a delay in completion of 6 months.     It reached design output on 

February 2,  1966,  some 10 months after the schedule  time and some 5 

months after the completion of construction.       The most important delay 

occurred during the procurement of the equipment.     First, the decision 

was made to purchase all of the equipment of one type from one vendor in 

order to save money on the purchase of the equipment.    This meant that the 

delivery of the equipment was  spread over a long period of time rather 

than concentrated in a short period of time as had originally been 

scheduled.     Second,  there was  a delay in approving  the vendors' drawings 

for the reactor because this was a complex pressure vessel and negotiation 

with the vendor  took longer than expected. 

There was an initial delay in the project of about 2 months in 

purchasing a process design package   because    of the negotiations that took 

place with the  firm providing  this design. 

The manager of Eastern Plastics made arrangements to import 

product when he saw that the plant completion was running late.    He mis- 

estimated the amount of product to be imported, and,   therefore, when the 

plant started operation, he had an excessive amount  of material on hand 

or on order.    This resulted in the delay in bringing the plant up to full 

design capacity. 

f 
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V*B already on order and was being manufactured.    Thus,  some equip- 

ment was delivered a number of months before the generating plant was 

delivered.    A part was held up pending financing approval. 

A second major source of delay  in the planning and procure- 

•ent stage was  the time taken to analyze the kiln and mill bids and re- 

negotiate the  loan with the international lending organization.    This 

equipment cost more than originally estimated; hence,  this necessitated 

«n increase in the suppliers'  credit and further negotiation with the 

International lending organization. 

Another source of delay was in the test drilling of the 

limestone reserves.    This test drilling was required before the inter- 

national lending organization would extend the financing. 

Only minor delays were experienced during the construction 

phase of the project because the construction crews worked overtime in 

an attempt to make up the time lost during the early phases of the 

project. 

The Cost of Delays 

Mot all of the delays encountered contributed to the cumula- 

tive delay of the project because some of these delays were not on the 

"critical path."    In other words,  some delays were more or less inde- 

pendent in time from other activities,  or they did not hold up the 

accomplishment of other activities critical to the completion of the 

project.    For  the Mesa Verde Cement Plant this cumulative delay in 

project completion was from December 1965 to December 1966,  or 12 months. 

For the cost calculations, refer to Exhibit    7 under Part IV, Analysis 
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of Completed Questionnaires.    Since neither the foreign exchange 

component nor the local exchange component of the investment was 

committed at the start of the project,  the investment was made on 

• pay-as-you-go basis.     If we use a 15% discount rate, which is a 

reasonable one for an industrial project such as this,   the reduction 

In net worth due to delayed completion of the project  is about 3% or 

$120,000.    Next,   to determine what the cost of the one-year period 

In reaching full capacity production was, we look under "time to reach 

full capacity production" and this shows a reduction in net worth of 

the project by 10%; hence, this tells us that this lag reduced the 

net worth of the project by $400,000.      These two factors combined 

reduced the net worth of the project by 13* or $520,000. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Questionnaire 

DELAYS   IN IMPLEMENTING   INDUSTRIAL PROJECTS 

This questionnaire is part of a study being conducted by the United 

Nations Industrial Development Organization for the purpose of learn- 

ing more about the causes and costs of delays in implementing indus- 

trial projects in developing countries. 

The questionnaire has been sent to you  for the project named below 

Ofl__thc_hasJ9_ ofa random selection and not because of any knowledge 

of delays in this project. 

Project name     Eeetern Plastics Petrochemical Plant* 

Country Asian 

Once filled in this questionnaire will be kept confidential.    Specific 
project information will not be divulged.    Only totals, averages and 
general observations will be published. 

You are asked to complete this questionnaire as promptly as possible 

•nd return it to the United Nations Industrial Development Organiza- 

tion, Fclderhausc, Rathausplatz 2, 1010-A Vienna, Austria- 

Thank you for your assistance. 

*Na*c disguised. 
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Questionnaire -2- 

É Definition of Terms Used 

The  implementation phase  is  taken to be the work starting 
with detailed project planning and  design,  through construction and 
«tart up, to the time when the project is  functioning in a satisfactory 
manner at, or near,   its rated capacity.    Thus, the decision to invest 
is assumed  to have  been made;  the  product,  general process,  scale, 
market,   financing method, and general  location have been decided 
upon.    Government approval is assumed,  at  least in principle,  and the 
investment funds,   including foreign  exchange, are assumed  to be 
allocated and available.    At this  point implementation begins.     It 
includes site selection, detailed design of the project   to accommodate 
it to the site and  to final engineering changes, bidding,   contracting 
and procurement,  construction, production start-up, and build-up to 
capacity. 

"Delay" 

Project delay is defined to mean falling behind schedule 
25% or more of the planned time of achievement for any major activity 

• of the project. 

^ActiyUy^ 

Activity  is used in the precise meaning it has  in bar chare 
scheduling or network scheduling.     It is assumed that every laige 
«cale industrial project will have been scheduled with one of these 
methods.    Figure 1  shows the meaning of  activity as ured  in these 
scheduling methods.     An activity  is  a logical subdivision of  the 
project work that  can be scheduled  as an entity becav.e  it  is 
distinctly different  from that which precedes or follows  it.    Thus, 
the simple tar chart of Figure 1 shows Activity A of one week 
duration, Activity  B of 8 weeks duration,  and so forth.     The simple 
network illustration shows activity  1;  Purchase Pumps,   of 5 months 
duration, activity  2,  Install Pumps,  of  7 months duration,  and 
activity 3, Dewater Site, of 8 months duration. 

"Major Activity" 

A major activity is one  that is scheduled in months,  rather 
thaa dry« or weeks;  that is, an activity whose planned duration is at 
least one month.     Since this study  covers only large industrial 
projects of over $1 million value,   and implementation periods 

f tanging from about  one to eight years,  it is neither necessary nor 
* desirable to investigate delays in activities shorter  than this. 
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Dcfin11ion of Terms, Continued 

"Planned_ TiTne^^^clilje^menj^ 

The planned time of achievement is not necessarily measured 
by calendar dates; that is, day of the week or month, but by time 
duration, or number of days. Thus it is possible for a major activity 
to be completed later than the scheduled calendar date and still not, 
in itself, be a "delayed activity," in the meaning of the definition 
of this study. This could happen if a previous activity were delayed, 
thereby moving back the starting date of the referenced activity. 
Another way of putting this point is that delays are not necessarily 
cumulative. Each major activity is judged with respect to its 
planned elapsed time, as shown on the original schedule (or any 
revisions thereto made prior to the start of the referenced major 
activity) and not with respect to the calendar as such. 

With this meaning, then, it is possible that an industrial 
project may suffer delay in one or more major activities and yet be 
completed by the scheduled date. The study is designed intentionally 
to include thif possibility, for otherwise some important instances of 
delay may escape the survey. On the other hand, it is not possible for 
a total, project to fall 25% or more behind schedule unless one or more 

of its major activities does so. 
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8Imple Bar Chart 

I 

Activ- 
ity 

Label 

Activity 

Descrip- 
tion 

Time in Weeks 

August September October 

1 2 3 4 1 2 3 4 1 2 

A Activity A M 
B Activity B m m w. üp m pM 
C Activity C m m 

•     • 

D Activity D WA 

fttnple Network 

Purchase 
Pumps ©-F© 

Install 
Pumps 

<•> 

Devater 
Site 

6 O 
-K-4—i—i—I—I I I I i—i—i—i I I I I—5—i—*-"I 
1 2 3 4 5 6 7 S 9 10 11 12 13 14 15 16 17 18 19 20 21 

Project 
•tart 
Date 

Time in Months 
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Questionnaire 2 -3- 

Part I. General Project Information 

1) Country Asian 
Eastern Plastics 

2) Project name Petrochemical Plant 

State or provi nce_     

3) Project ownership 

Public (Agency or Department) 

Private (Corporation name) Eastern Plastica Company 

Joint public-private     '  

4) Implementing agency (ies)^ 

3) Prime contractor(s) Transnational Engineering Company 

ft) Type of contract (describe)  Ç0>t plus fixed fee 

1)  Project description_j«jr^hejnlcaj^plant_ tp_ produce polyvinyl 

chloride from vinyl chloride monomer. 

I) Products to be produced Polyvinyl chloride 

t) rianned snnual capacity   20,000 tons  

10) Planned total employment at full capacity   130 men 

11) Comments or explanation for any of the items of Part I (if necessary) 

lit« had already been selected and land already owned by firm. 
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Queetionnai 3 -•- 

In the next two parti (Part« II and III) of the questionnaire we 

divide  the project implementation phase  into four stages: 

Stage  1.    Detailed prpJect_pJUnninct (including site selection, 

I detailed engineering design,  and cost estimating). 

Stage 2.    Biddin^ cjontractjln£_ancl_j>ro^urenient. 

Stage  3.    Cjj^s^jjcjion and start-up. 

Stage 4.    hui^z^^S-**?!^^?—-—^-—' 

Ve realize it is not always possible to divide project work into these 

four stages.    If you find you cannot do so   for this project, please 

ehange  the stage definitions above and on the following pages to 

ones that you can use syttematically for  the rest of tbe questionnaire. 

A 

*°tc.:    If neither a bar cha^t j^or_a ne^tworkjchedule was made for 

L 

the implementation phase of this woject. do not  attempt to 

fill out the activity,ÌJ^JLngs_on_jtjìe following pages^ Turn 

directly to pap.e 21 at  the end of Part III and  orovide what 

general information you can.   Also, please complete page 8. 
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Questionnaire -?- 

fêtt II.    Project SçhjiJ^ins._^_}àîI^SÎlS3ïJ^-^^^^ 

1)    Was a bar-chart   (or Cantt chart)  schedule prepared for the 

Implementation phase of this project? ^  

2)    Was a network  (or PERT or CPH)  schedule prepared for the imple- 

mentation phase of this project? No  

1)    If neither a bar-chart nor a network schedule was prepared for the 

implementation phase of this project, describe the scheduling 

procedure that wes used. -  

If it is available, we would appreciate receiving with this 

questionnaire ft copy of the project schedule for the implementation 

phase as it stood at the beginning of that  phase.    It may be 

abbreviated, if desired, to include only  "major activities" as 

defined in this questionnaire. 

4)   Who (vlvt agency or group) prepared the schedule for the implementa- 

tion phase of this project?    Transnational Engineering Company 

•Mk 



7 ^ 

(Questionnaire! -^ 

t)    Referring to the project schedule for the implementation phase, list 

»•low the "major activities"  (refer to definition) of  StaEe 1 - 

4rtsiisdj^jccuü*"JiirÄ- Also ll8t the planncd or 8Chedulcd 

time duration for each major activity,  in months, and the actual 

time duration experienced. 

(1) 
Major   • 

Activity 
Number 

0 
2 

3 

0 

(2) (» A I   Planned 
Description of Major     Duration 

_Activity_ 1.JÊ12SÎÎÎS)— 

Write specifications 
for equipment 

Design buildings 

Prepared engineerinj 
drawings for équip- 
aient foundations 

Prepare electrical 
drawings 

Prepare site 
drawings 

Test drill for lime 
•tone reserve*« 

2 

S 

5 

3 

S 

1 

(A) 
Actual 

Duration 
jMon.theX_ 

3 

f 

t 

4 

S 

2 

(5) 
Difference 

(4)-(3) 

1 

1 

(6) 
X Difference 

(5)/(3) 

30 

20 

20 

100 
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Ì QueBtlonnalrej m^ 

f*rl JJL—Prfl3~gJLJ^hlájJlLi.B£-*-nd Identification of Delay«, Continued 

5)    On what dates did the  follovinf events actually occur? 

a) Implementation phase of project actually atarted* Auguat 2. 1**2. 

• ) Foreign exchange portion of fund« committed by government__^  

c) Final approval of project by government      April 26t_ 1962_ 

i) Ground breaking. March IS,  1964  

«) Start of production  (plant "on-line")     September 3,  1965 

f) Capacity production achieved (implementation phase ended)^ 

February 2, 1966 

H«c definition of "Implementation pbaae." 

i 6)   On what date va« the project originally »cheduled to «tart production 

(go on-line) ? March 1, 1965  • 

T)   On what date was the project originally «hceduled to reach full 

capacity production? April 1, 1965  . • 
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Questionnaire 1 -I- 

r«nJÜL-ÍS?J «Í. A^HÌiSt- «PA -«Ä1li" tlOJ1_oX^laj^^ntlnued 

•>   Referrine to the project schedule for the implementation phase,  list 

below the "major activities"  (refer to definition) of Stage 1 - 

JSÍS£sL2I2l££LJÚ»«B*2tí' ^*° li8t the Planned or Bcheduled 

time duration  for each major activity, in months, and the actual 

time duration experienced. 

Major 
Activity 

Number 

© 

(2) 

Description of Major 
_Act iyi ty  

Purchase Process 
Design Package 

Complete Process 
Design 

Engineering Design: 

Towers 

Reactors 

Drums 

Tanks 

Exchangers 

Compressors 

Pumps & Drivers 

Other Equipment 

Foundations 

Buildings 

Yard Structures 

Underground Piping 

Above Ground Piping 

Instruments 

Electrical 

Insulating & 
Fireproofing 

(3) 
Planned 
Duration 
(Months)__ 

4 

2 

3 

2 

2 

2 

2 

2 

1 

1 

2 

2 

3 

7 

7 

9 

I 

i 

(4) 
Actual 

liuration 
(Months), 

6 

2 

(5) 
Difference 

(4)-(3) 

<*) 
X Difference 

(5)/(3) 

SO 

100 

100 

SO 

SO 

14 

14 

11 

33 

sM% 
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actionnaire I -10- 

IMt H, Continued 

•) **a¡Pc 1 — detailed project planninp, continued 

(l) 
Major 
Activity 
kumber 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

1 

<4> 
Actual 

Duration 
(Months) 

(3) 
Difference 

(4)-(3) 

(6) 
X Difference 

(5)/(3) 
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Part II.    Project Scheduling and Identification of Delay». Continued 

9)    List below the major activities of Stage 2 — Md^^,_cont_ractin£ 

and procurement. 

(1) 
Major 

Activity 
Number 

19 

® 
21 

22 

23 

24 

25 

2« 

27 

21 

29 

30 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 
(Months) 

Obtain and analyze 
bids and place 
equipment orders 
for: 

Towers 

Reactors 

Drums 

Tanks 

Exchangers 

Compressors 

Pumps & Drivers 

Other Equipment 

Purchase materials: 

Piping 

Instruments 

Electrical 

Other 

Approve vendors' 
drawings and 
fabricate equipment 
and deliver to job 
site; 

Towers 

Reactors 

I     Drums 

Tanks 

Exchangers 

4 

3 

4 

4 

4 

4 

4 

4 

9 

10 

9 

10 

11 

11 

11 

11 

10 

(4) 
Actual 

Duration 
(Months) 

(5) 
Difference 
(4)-(3) 

4 

4 

4 

4 

4 

4 

4 

4 

• 

11 
10 
10 

It 

19 

15 

14 

II 

(6) 
% Difference 

(5)/(3) 

33 

1 

1 

10 

11 

14 

73 

3« 

27 

•0 
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-II- 

fart II, Continued 

f) Stage 2 — bidding,, contracting and procurement. continued. 

Major 
Activity 

Number 

(2) 

Description of Major 
 Activity 

Compressori 

Pumps e Drivers 

Other Equipment 

O) 
Flannsd 
Duration 
(Month») 

12 

11 

12 

<4) 
Actual 

Duration 
(Months) 

14 

14 

14 

(3) 
Difference 

(*)-(3) 

2 

1 

2 

(*) 
% Difference 

(5)/(3) 

1? 

i? 

II 
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»<rt ii,    project Scheduling and  Identification of Delay«, Continued 

10)   List below the major activities of Stage 3 ~ construction and 

f|art up. 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 
 Activity  

Yard Work 

Foundations 

Buildings 

Yard Structures 

Underground Piping 

Above Ground Piping 

Instruments 

Electrical 

Insulation 

Fireproofing 

Painting 

Exchangers 

Reactors 

¡Other Pressure Vessels 

Pumps & Drivers 

Compressors 

Other Equipment 

Startup Plant 

O) 
Planned 
Duration 
(Months) 

9 

ft 

3 

ft 

3 

6 

4 

4 

4 

1 

4 

4 

2 

4 

4 

2 

4 

1 

(4) 
Actual 

Duration 
(Months) 

10 

(3) 
Difference 

(A)-(3) 

3 

2 

2 

4 

3 

<«) 
X Difference 

(5)/(3) 

11 

17 

17 

30 

30 

30 

73 

100 

73 

100 
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fart II, Continued 

Stage 3 — construction and start-up, continued. 10) 

(1) 
Major 

Activity 
Dumber 

<2) 

Description of Major 
Activity 

(3) 
Planned 
Duration 
(Month3) 

(4) 
Actual 

Duration 
(Months) 

(5) 
Difference 

(4)-(3) 

(6) 
X Difference 

(5)/(3) 
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t 

Part II.Project Scheduling and Identification of Delays, Continued 

11) List below the major activities of stage 4 — build-up to capacity 

production. 

(1) 
Major 
Activity 
Number 

(3) 
Planned 
Duration 

Activity Í (Months) 

(2) 

Description of Major 

(4) 
Actual 
Duration 
(Months) 

(6) 
X  Difference 

(5)/(3) 

I 
Bring plant to design 
capacity 

"Utlay" has been defined earlier to wean "falling beMnd schedule 25% 

or pore of the planned time of achievement." 

Vhcrever a number of 25X or larger appear; In column (6) of the above 

listings for any of the four stages, circle «-h- corresponding activity 

number. These are the activities vc bill consider to have been delayed. 

Xn the following part of this questionnaire we seek the reasons for 

these delays. 

1 
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^^j^^Pr^j^tJichedulinp, and Identification of Delays, Continued 

12?  List below the 5 delays that in your Judgment made the greatest 

contribution to the total delay of the project. Put them in what 

,•„ estimate to be the order of their magnitude of contribution to 

total delay and estimate their contribution in months. 

Kuwbcr 

1. 

t. 

3. 

4. 

S. 

_$«AM  

»ring plant up to design 
capacity 

Approve vendors' drawings 
and fabricate reactors 
and deliver to job site 

Process design 

Obtain and analyse bids and 
place equipment order 
for reactors 

Startup plant 

Contribution to Total 
Delay (MonthsJ  
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L 

parc III...   Reasons  for Delays. 

(If no delays were identified in Part II,  skip  this pert.) 

Complete the following sections only for these major activities that 

were délaye»!, that is where 25% or a greater number appeared in col- 

umn (ó)  of Part II of   this questionnaire. 

1) Stage 1 -- ¿JML^^aJioJl^^^^-Si' 

t 

(1) 
Major 
Activity 
Nunber 

t 

10 

11 

12 

17 

(2) 

Description cf Major 
Activity 

(3) 
% Delay 

(Column   (6) 
of Part  II) 

Purchase Process Design 
Package 

Engineering Design: 

Pumps 4 Drivers 

Othtr Equipment 

Foundations 

Building« 

Electrical 

50 

100 

100 

SO 

SO 

33 

) 

(A) 

Cause of Delay.  (Please be specific 
and detailed. Use extra sheets if 

ne ce s 3 ar.\] „  

The agreement to purchase a package 
process from a manufacturer took 
•ore time to negotiate than 
expected, primarily because of 
the negotiations over exactly 
how the plant was supposed to 
perform in order to meet the 
guarantee. 

There seemed to be no special causes 
! for the delays in this engineering 

design work other than the fact 
that probably an inadequate amount 
of time was allowed for the 
engineering design work connected 
with the pumps and drivers. 

'ht  engineering contractor under- 
estimated the amount of man-hours 
required to design the foundations 
and to do the civil engineering 
structural design. As a result, he 
did not allocate sufficient man- 
power to the job; thus the duration 
was longer than expected. 

This work was delayed because of the 
delay in designing the foundations 
and the building. 
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t 

fart It, Continued 

•)   ttape 1—• detailed project plannlnp, continued 

(1) 
Major 

Activity 
fcvmbcr 

(2) 

Description of Major 
Activity  

(3) 
Planned 
Duration 

_ (Months) 

(«) 
Actual 
Duration 
(Months) 

(5) 
Difference 
<4>-<3) 

<«) 
X Difference 

<S>/<3) 
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Questionnaire -II- 

ftttt II ^Rcjion» for Delay«, Continued 

2)    Stage 2  -- feHdlnf^contract:inp end procureront- 

(1) 
Major 

Activity 
Hunber 

10 

SI 

n 
33 

34 

IS 

S? 

(2) 

Description of Major 
Activity 

(3) 
X Delay 

(Colur.n (6) 
of Part II) 

Obtain and analyse bids 
and place equipment 
orders for: 

Reactors 

Approve vendors' 
drawings and fabricati 
equipment and deliver 
to Job site- 

Towers 

Reactors 

Dr una 

Tanks 

Exchangers 

PUMBS a Drivera 

SS 

•4 

73 

Sé 

27 

•0 

27 

(4) 

Cause of Delay.  (Please be specific 
and detailed. Use extra sheets if 

necessary.)    ___- 

bis is a complex vesacl and 
negotiations with the vendor took 
longer than expected. 

Ilia equipment was purchaaed from 
one vendor for each type of 
equipment. This overloaded the 
vendors' shops and caused the 
deliveries of individual equipment 
to be spread out over longer 
periods of time than had been 
planned. 

nek 
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I part 111. Utioni for Delays, Continued 

1) It age 3 -- £ont_t_ruc.tlo" end _8tart.-"E- 

(I) 
Major 
Activity 
Number 

44 

4S 

44 

it 

it 

il 

(2) 

Description of Major 
Activity 

I 

Above Ground Piping 

Instrumenta 

Electrical 

Exchangers 

Other Pressure Vessels 

Pumps 6 Drivera 

Startup Plant 

(3) 
% Delay 

(Column (6) 
of Part II 

100 

f 

<4) 

Cause of Delay. (Please be speci Ti: 
and detailed. Use extr* sheets if 
necessary^)  

Th« delay in delivery of the 
major equipment delayed these 
activities. 

Inadequate time had been 
•cheduled for the atart-up of 
the plant because the tine 
allowed was that normally 
taken in a developed country. 
In a developing country the 
operators required more 
training. 
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Questionnaire 
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yart III. Reasons for Dolays, Continued 

A) Sta^e 4 -- build up, to capacity production. 

(I) 
Major 
Activity 
Nur.be r 

M 

t 

1 

(2) 

Description of Major 
Activity 

lring plant up to 
design capacity 

(3) 
% Delay 

(Colutiti (6) 
of Part II) 

400 

(4) 

Cause of Delay.     (Please be specif: 
and detailed.    Use extra sheets if 
necessary. )  

There was an inordinately long 
delay in bringing the plant up 
to design capacity because the 
owner of  the plant had made 
previous arrangements  to import 
Material when he saw that the 
plant construction was running 
behind.    Therefore, he delayed 
In bringing the plant up to 
design capacity. 
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Questionnaire 3 -II- 

fart III. Reaeons for Delay«, Continued 

1) If no formal scheduling procedure vas used for thia project, 

please give below as much information as you have about delays, 

their time and causes. 
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-22- 

I 

Part IV.    Project Cost Information 

1)    Total project  investment  (actual,  if different  from planned)* 

$3,317,000   

Major cost elements: 

Land 

Land preparation $17,000 

Men-residential buildings and plant$216,000 

Capital equipment   $2,670,000 (including installation) 

Nous ing ~__ _ .  

Roads,  railroads & access      $14,000  

Water Already Available 

tower Already Available 

Fee. and services $400'000 

Other -   

I 

2)    Foreign currency component of project  (actual)       $2,316,QQO--._ 

I)    Local currency component of project  (actual)_    $1,001 f000  

4) lource(s) of  foreign currency  (or lending agency)  Foreign Pjur.e_nt__ 

5) Rourcp(s) of  local currency   (or lending agency)  Local Parent  

i)    T«rms of foreign currency loan  (if any)_ 

I)    Terms of local currency loan  (if any)_ 

•Includes Ml cost elements such as housing colony,  land,  road 
Isiprover.eutb. ovned power supply,  and so forth,  that are required for 
the successful ccupletion and operation   of the project. 



A 

3 Questionnaire -23- 

t)    On what date was  the foreign capital component of the investment 

for this project allocated?  .    Was it unavailable 

for other projects thereafter? Ko  

t)    Vas all or part of the foreign exchange component of the investment 

committed on  the above date?    Please explain No 

10)    Additional comments or information that respondent feels nay be 

fcelpful to UNIDO in this study. 

tf* 
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¡Questionnaire] -14- 

t 

11)    KM* of peraon(s) filling out this questionnaire. 

James West . „, —_ 

12)    title and f>f<n«Hnn       Project Manager. Transnational En£inee£ini 

Company _____  

1J) Mailing address, L1 _!_J-ü-J-3-Jt-*^"10"* » M wc»"Mtt»_  

14) Date October 12, 1968 

Î 
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I 

I 
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çM. L:    Fell Oleffn« P« tróchemela Plant» 

I*» froloct 

Th« Fall Olefin« Plant 1« located In an Allan country.    It 

con«Itti of a 50,000 ton par year ethylene plant and include« faclli- 

tiea for recovering the co-product propylene.    Naphtha is used at a 

raw material.    A houting colony waa not included at part of thie 

project. 

The Pali Olefina Company It the tole owner of the ethylene 

plant.    Thl« company It a eubaidiary of a major oil company;  the 

Olefin, plant it located adjacent to an oil refinery owned by the major 

ell company.    The total project inveetaent waa $9,000,000, and it wat 

flsanced by the parent company of Pali Olefint. 

Fall Olefint contracted with Trantnatlonal Engineering 

Corporation« for the procett deeign, engineering deeign, equipment 

procurement, and cone true tion of the plant.    The contract wee a coet 

•loa fixed fee.    Th« procett deeign wat done in the United Statet and 

too detailed engineering deeign wat done in the London office of Trane - 

Mtlonal Engineering.    The bulk of the major equipment wat purchated 

lo Europe. 

Delay« in Implementation 

The implementetion phaee of tha project iterted in July 1963 J 

It originally wet planned to bring the plant on-line on June I, 1966, 

or • «cheduled conetruction period of 35 monthe.    It originally wat 

planned that the plant would take 6 montha, or until December 1, 1966, 

Ko reach full production capacity.    In actual fact,the «tart of on-line 

•Meguised name. 
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A 

production was April  1967, «orne ten months behind  the original schedule. 

Full capacity production was reached on October 1967, some ten months 

after the original scheduled date  and some six months after the project 

came on stream;  this six months  lag was as originally scheduled. 

this falling behind by 10 months in the   time of completing the 

project is attributable to a variety of delays in the procurement and 

construction phases.    The major delay was caused by the decision to pur- 

chase all similar types of equipment from a single equipment vendor. 

This decision was made because a lower price could be obtained in the 

purchase of the equipment.    However,  this decision meant that one equip- 

ment vendor had to supply many items of equipment.    Since the vendors' 

•hops were not able to make all of the equipment at one  time,  the de- 

livery was spread out over a number of months.    This did not delay the 

• tart of the installation of the equipment because the equipment de- 

livered early could be installed.    However,  the completion of the in- 

stallation of 1007. of the equipment was delayed until the final pieces 

of equipment were delivered.    By being ready to install  the last pieces 

•f the equipment at the moment  they arrived,  the potential 12-month de- 

lay (this was the delay in completion of the final piece of equipment 

delivered) was kept to a delay of only 5 months on the over-all project. 

Another source of delay was in the relationship between the 

engineering contractor and the plant owner.    The original schedule was 

•ade on the basis that the owner's engineering department would not be- 

come Involved with either the process or the mechanical design.    How- 

aver, the owner's engineers became involved and changed some basis procees 

conditions after the process design had started.    This resulted in a 

i^Ai 
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•Questionnaire] -11- 

F«rt II.    Project Scheduling and Identification of Delay», Continued 

f)    Lint below the major activities of Stage 2 — bidding, cont ractlnj, 

M5L j.rJ??iiisiiiìrA • 

(1) 
Major 

Activity 
üuinber 

G 
® 
O 
10 

11 

12 

IS 

(2) 

Description of Major 
__  Activity  

Obtain and analyze 
bids; place equip- 
ment orders and have 
equipment delivered: 

Kiln 

Mill 

Power plant 

Electrical equipment 

Heat exchange 

Homogenizer and 
cooler 

Other equipment 

O) 
Planned 
Duration 
(Months) 

10 

10 

10 

10 

10 

10 

10 

(*) 
Actual 
Duration 
(Month«) 

(5) 
Difference 
(4)-(3) 

IS 

13 

II 

11 

10 

12 

11 

S 

S 

• 

1 

2 

1 

(«) 
X Difference 

(3)/(3) 

SO 

SO 

10 

10 

10 

10 
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4«lay in completing Che process design which then delayed the completion 

of the rest of the project work. 

A minor delay occurred during the placing of the orders for 

Che equipment, because of the discussions that had to take place between 

Che plant owner and  the engineering contractor before a decision could 

be nade to place all of the orders with one vendor.    Finally, there was 

• minor delay in the construction at the job site because this was  the 

first plant that this engineering contractor had built in this country. 

Therefore,' the contractor did not have accurate data on the productivity 

of  local workers; hence, it was difficult to have Che right amount of 

aanpower on hand for each job.    This resulted In some delays during Che 

cons cruetion period. 

The Cose of Delays 

Hoc all of Che delays encountered contributed to Che cumula- 

ci ve delay of Che project because some were not on Che "crieical pach." 

Thac la, either they were Independent in cine from oCher activities or 

they did not hold up the accomplishment of other activities critical to 

Che completion of Che project. 

The effective delay in terms of cose for Che Fall Olefins 

Flanc was from June 1966 to April 1967, or a period of 10 months,    »e- 

f er ring to Exhibit 8 under Part IV, Analysis of Completed Questionnaires, 

*• can estimate the cost of this delay.    Since the project monies were 

apene as the project was constructed, the investment can be considered 

to have been made on a pay-as-you-go basis.    If we use a 15% discount 

race, which is reasonable for an industrial project such as a petro- 

chemicals plant, we can look under "Delay in Project Completion" under 



^ 

«near the 151 discount rate heading, and using column 2 can interpolata 

between the 0.5 and the 1.0 year casa.    Por a delay of 10 months, we 

can estimate that the reduction in net worth of the project is ap- 

proximately 4*.    Ulis 4% reduction represents a loss in present value 

of  the plant of $360,000. 

Using this same table, we can determine that the 6 months' 

lag **» reaching capacity production after the plant was on-line reduced 

the net present value of the plant by 7%.    (Mote that this is a reduc- 

tion in net present value of the plant because of the lag in reaching 

full capacity after the plant was capable of producing at full capacity. 

This lag is independent of the time originally scheduled to reach full 

capacity production after the plant was completed, because in this case 

the original schedule did allow for this 6-months' period.)    This re- 

duction of 7% in present value represents a loss of $630,000. 

Thus, the combination of the delay in project completion and 

the lag in the plant'a reaching full capacity production represents a 

total reduction in praaent value of the project of 111 or $990,000. 
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UNITED NATIONS  INDUSTRIAL DEVELOPMENT ORGANIZATION 

Questionnaire 

DELAYS  IN IMPLEMENTING INDUSTRIAL PROJECTS 

This questionnaire is part of a study being conducted by the United 

Nations  Industrial Development Organization for  the purpose of learn- 

ing more about  the causes and costs of delays in implementing indus- 

trial projects in developing countries. 

The questioni.3Ìre has been sent to you for the project named below 

on the basis of_a random selection and not because of any knowledge 

of delays  in this project. 

Project name_ 

Country 

Fall Olefins Company* 

Asian 

Onte filled in this questionnaire will be kept confidential. Specific 
project Information vili not be divulged. Only totals, averages and 
general observations v;i)l be published. 

You are asked to compiere this questionnaire as promptly as possible 

•nd return it to the United Nations Industrial Development Organiza- 

Xion, Felderhausc, Rathausplatz 2, 1010-A Vienna, Austria. 

Thank you for your assistance^ 

^Disguised name. 
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Questionnaire -2- 

Definition of Terms Used 

"Implementation Phase" 

The  implementation phase is taken to be the work starting 
with detailed project planning and design,  through construction and 
«tart up,  to the time when the project  is functioning in a satisfactory 
manner  at,  or near, its rated capacity.    Thus,  the decision  to invest 
is assumed  to have been made;   the product,  general process,   scale, 
market,   financing method, and general  location have been decided 
upon.     Government approval  is  assumed,  at  least  in principle,  and  the 
investment  funds,  including  foreign exchange,  are assumed  to be 
allocated and  available.    At  this point implementation begins.     It 
includes site selection, detailed design of the project  to accommodate 
it to  the site  and to  final engineering changes, bidding,   contracting 
and procurement,  construction,  production start-up,  and build-up to 
capacity. 

1'PiiayJl 

Project delay is defined to mean falling behind schedule 
2555 or more of the planned time of achievement for any major activity 
of the project. 

"Activity 

Activity is used in the precise meaning it has in bar chart 
scheduling or network scheduling.     It is assured that every  laige 
«cale  irdustrial project will have been scheduled with one of these 
methods.    Figure 1 showr. the meaning of activity as used in these 
»cheduling methods.    An activity is a logical subdivision of  the 
project work that can be scheduled as an entity became it  is 
distinctly different  from that which precedes or follows it.    Thus, 
the simple tar chart of Figure  1 shov.-s Activity A of one week 
duration, Activity B of 8 weeks duration, and so forth.    The simple 
network illustration shows activity  J, Purchase Pumps, of 5 months 
duration, activity 2,   Install Pumps,  of 7 months duration,  and 
activity 3,  Dewater Site, of  8 months duration. 

!» 

"Major Activity" 

A major activity is one that  is scheduled in months,  rather 
th»n days or weeks;  that is,  an activity whose planned duration is at 
ltast one month.    Since this study covers only large industrial 
projects of over $1 million value,  and implementation periods 
tanging fron about one to eight years,  it is neither necessary nor 
desirable to investigate delays in activities shorter than this. 
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Questionnaire «S- 

tfinltion of Terms, Continued 

t 

The planned time of achievement is not necessarily measured 

•y calendar dates; that is, day of the week or month, but by time 
¿ration, or number of days. Thus it is possible for a major activity 
to be completed later than the scheduled calendar date and still not, 
in itself, be a "delayed activity," in the meaning of the definition 
Of this study. This could happen if a previous activity were delayed, 
thereby moving back the starting date of the referenced activity. 
Another way of putting this point is that •ielays are not necessarily 
cumulative.  Each major activity is Judged with respect to its 
•lanned elapsed time, as shown on the original schedule (or any 
revisions, thereto made prior to the start of the referenced major 
•ctivity) and not with respect to the calendar as such. 

With this meaning, then, it is possib!« that an industrial 
project may suffer delay in one or more major activities and yet be 
completed by the scheduled date. The study is designed intentionally 
to include this possibility, for otherwise some important instances of 
éelay may escape the survey. On the other hand, it is not possible for 
• total project to fall 25% or more behind schedule unless one or more 

of its major activities does so. 



H 
figure 1 - Meaning of Activity 

-*- 

limpie Bar Chart 

Activ- 
ity 

Label 

Activity 

Descrip • 
tion 

Time in Weeks 

August September October 

1 2 3 4 1 2 3 4 1 2 

A Activity A VA 
'///i B Activity B w W W ¡É WA 

i                i 

C Activity C v/M 
D Activity D m 

|tmple Network 

Purchase 
Pumps CH=0 

Install 
Pump s 

<I> 
Dewater 
Sit« O 

I I  I  I  I  I  I I I  I  I  I  I  I I  I I  *  I  T  T 

1 2 3 4 5 6 7 • 9 10 11 12 13 14 IS 16 17 18 19 20 21 

Project 
Start 
bate 

Tin« in Months 
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fart I.    Cenerai Project Information 

I) Country,     A»l«n .      2) Project nameJ«ll_Oj«""' Co«p«ny 

State or province 

J) Project ownership 

Public  (Agency or Department) "  

Private  (Corporation na.el    ^li Olefin, Company 

Joint public-private -, ,  - 

4) Implementing agency  (ies)_ 

3) Prime mntractorisi    Transnational Engineering Company 

(disguised name)  

6) Type of contract  (describe)    cost plua fixed fee 

7) Project description    Petrochemical plant to produce ethylene and 

propylene from naphtha. —„—„ 

•) Products to be produced      Ethylene and propylene 

» rianneJ annual capacity       50.000 tons  

10) Planned total employment at full capacity    600 • 

11) Comments or explanations for any of the items of Part I  (if necessary) 
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Questionnaire 
-•- 

In th« next two part« (Parts II and III) of the questionnaire w« 

divide the project implementation phase into four stages: 

Stage 1.    De ta 1 led p ro j e c t plgnjliM (including site selection, 

detailed engineering design, and cost estimating). 

Stage 2.    Bidding, contracting and procurement. 

Stage 3.    Cor.struction and start-up. 

Stage 4.    Build-up to capacity production. 

Ve realise it is not always possible to divide project work into these 

four stages.     If you find you cannot do so  for this project, please 

change the stage definitions above and on the following pages to 

•ties that you can use systematically for the rest of the questionnaire. 

I ¡tot* :    If neither a bar chart nor a network schedule was made for 

the Implementation phase of  thlb ¿.reject, do not attempt__tp 

fill out the activity listings on the following pages.    Turn 

directly to page 21 at the end of Part III an', provide what 

general information you can,    also, please complete page 8. 
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Questionnaire 3 -7- 

»art II.    Projcet Scheduling and  Identification of Delays 

i)    Was a bar-chart   (or Cantt chart)  schedule prepared   for the 

Implementation phase of this project?      Y"  

I)    Was a network  (or PERT or CPU) schedule prepared   for the imple- 

mentation phase of this project? no __  

I)    If neither a bar-chart nor a network schedule was   prepared 'or  the 

implementation phase of this project,  describe  the  scheduling 

procedure that was used._ *__ . __ 

If it is available, we would appreciate receiving with this 

questionnaire a copy of the project  schedule for   the implementation 

phase as it stood at the beginning of that phase.     It may be 

abbreviated, if desired,  to include only "major  activities" ac 

• ¿•fined in this questionnaire. 

4)   Who  (what agency or group) prepared  the schedule  for the implementa 

tion phase of this project? Transnational Engineering Company 

1 

t 
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Questionnaire -I- 

Ï*i$ Ih -Jj£J-g5JLJ_c-h-gAuAtnr mná identification °* Dcl*y.1-» Con*.*,nu.cd 

$)    On what dates did the follovinp events actually occur? 

a) Implementation phase of project actually started*    July 1, 1963 . 

•) Foreign exchange portion of funds committed by government    ~ 

c) Final approval of project by government      M»y 3, 1963 

•) Ground breaking        May 1,1964  

•) Start of  production   (plant 'on-line')  APril 3, Wl „_ 

f) Capacity  production achieved (implementation phase ended)__ 

October 5, 1967 

*8ec definition of "implementation phaje." 

t)   On what date was the project originally achedulad to start production 

(go on-line)?        Juna 1,  1966  » 

7)   On what date was the project originally scheduled to reach full 

capacity production? December 1,  1966      » 

___ 
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feü eatlonnaire 
-II- 

f) Itago 2 — bidding, contracting and procurement, continued, 

U) 
Major 
Activity 

Humber 

(2) 

Description of Major 
Activity  

(3) 
Manned 
Duration 
(Hon thej 

(*) 
Actual 
Duration 
(Month») 

Difference 
<4)-0) 

X Difference 
<S)/0) 
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Questionnaire 
-9- 

fêttïl.    Project Scheduling and Idcntif lcationoXJclav«^ £•*<j^»± 

•)    Referrine to the project schedule for the inplenentation phase,  list 

belov the "major activities" (refer to definition) of Stage 1 — 

¿Ll^Ml^oJf^L-PiilDiL1!^' Also list  the planned or scheduled 

tine duration for each major activity,  in months, and the actual 

time duration experienced. 

(1) 
Major 

Activity 
Number 

2 

® 

(2) 

Description of Major 
Activity  

Select Site 

Acquire Land 

Proceas Design 

Engineering Design: 

Towers 

Reactors 

Exchangers 

Drums 

Tanks 

Compressors 

Pumps & Drivers 

Furnaces 

Piping 

Instruments 

Structures 

Foundations 

Control House 

Other Buildings 

Elee. Distribution 
4 Transformers 

(3) 
Planned 
Duration 
(Months) 

1 

7 

7 

6 

3 

3 

S 

1 

S 

1 

2 
I 

11 
3 
S 
2 
2 
7 

(A) 
Actual 

Duration 
(Months^ 

(5) 
Difference 

(4)-(3) 

1 

6 

9 

6 

5 

3 

7 

3 

3 

5 

4 

9 

11 

S 

« 

2 

2 

6 

2 

2 

2 

A 

2 

1 

(6) 
%  Difference 

(5)/(3) 

29 

•7 

40 

200 

400 

100 

13 

20 

14 
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Part II, Continued 

*)    Stage 1 — detailed project planning, continued 

(1) 
Major 

Activity 
lumber 

It 

10 

<2) 

Description of Major 
Activity  

Elee. Svitchgear 
* Controls 

Else. Misc. 

(3) 
Planned 
Duration 
(Months) 

3 

3 

(A) 
Actual 

Duration 
(Months) 

<3) 
Difference 
(4)-(3) 

(6) 
X Difference 

(5)/(3) 
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Part II.    Project Scheduling and Identification of Delay». Continued 

• )'   List below  the major activities of Stage 2 — bidding, contracting 

and procurement. 

(1) 
Major 

Activity- 
Number 

® 
22 

© 
24 

25 

2« 

27 

21 

2! 

(2) 

Description of Major 
 Activity  

Obtain and analyse 
bids and place 
equipment orders 
for: 

Exchangers 

Reactors 

Towers 

Furnaces 

Drums 

Tanks 

Punps s Drivers 

Compressors 

Other Equipment 

Approve Shop Drawings 
4 Fabricate, Test, 
and Deliver Equip- 
aient: 

Exchangers 

Reactors 

Towers 

Furnaces 

Drums 

Tanks 

Punps & Drivers 

Compressors 

Other Equipment 

(3) 
Planned 
Duration 
(Months) 

11 

12 

12 

14 

12 

12 

11 

12 

12 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 

(4)-(3) 

22 

24 

23 

li 

23 

14 

23 

IS 

14 

11 

12 

11 

2 

12 

2 

12 

• 

2 

(«) 
% Difference 

(5)/(3) 

33 

33 

160 

100 

t2 

14 

12 

17 

101 

» 

17 
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E estlonnaire 
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Part 11, Continued 

t)   Stage 2 — bidding, contracting and procurement, continued. 

I 

1 

(1) 
Major 

Activity 
Humbcr 

40 

41 

42 

41 

(2) 

Description of Major 
 Activity  

(3) 
Planned 
Duration 
(Months) 

Purchase Materials: 

Underground Piping 

Above Ground 
Piping 

Instruments 

Electrical 

Other Material 

2 

I 

11 

11 

I 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 
(4)-<3) 

2 

t 

10 
12 

9 

1 
1 

(*) 
X  Difference 

(5)/(3) 

IS 

9 

13 
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Questionnaire -13- 

I 

I 

I 

10)   List below the major activities of  Stage 3 - çonfltrucJ>on_Md 

•tart vp. 

Major 
Activity 

Number 

© 

® 

(2) 

Description of Major 
 Activity  

(3) 
Planned 
Duration 
(Months) 

Yard Work Including 
Sewers and Access 
Roads 

Install Foundations 

Construct Buildings 

Install Yard Structures 

Install Equipment: 

Towers 

Furnaces 

Drums & Reactors 

Tanks 

Pumps & Drivers 

Compressors & Drivers 

Exchangers 

Hi»c. Equipment 

Install Underground 
Piping 

Install Above Ground 
Piping 

Install Instruments 

Install Electrical 
Items 

Install Insulation & 
Fireproofing 

Paint 

Startup Plant 

8 

3 

7 

3 

3 

3 

4 

8 

4 

7 

7 

3 

6 

6 

1 

(4) 
Actual 

Duration 
(Months) 

15 

13 

13 

10 

e 
6 

3 

IS 

9 

4 

6 

7 

3 

17 

12 

13 

12 

10 

3 

(5) 
Difference 
(4)-(3) 

8 

3 
10 

3 

3 

3 

11 

1 

8 

7 

4 

2 

(6) 
% Difference 

(5)/(3) 

114 

63 

334 

43 

100 

100 

275 

13 

89 

100 

117 

SO 

67 

200 

sf* mm m 
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Questionnaire 
-14- 

fart II, Continued 

10)   Stage 3 — construction and start-up, continued. 

(1) 
Major 

Activity 
Number 

(2) 

Description of Major 
Activity 

(3) 
Planned 
Duration 
(Months) 

(4) 
Actual 

Duration 
(Months) 

(5) 
Difference 

<4)-(3) 

(6) 
X Difference 

(3)/(3) 
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Questionnaire 
-15- 

Part II. Project Scheduling and Identification of Delay», Continued 

11) Lilt below the major activities of stage 4 — build-up to capacity 

production. 

(1) 
Major 
Activity 
Number 

«3 

(2) 

Description of Major 
 Activity 

(3) 
Planned 
Duration 
(Months) 

I 

Bring plant up to 
design capacity and 
Make guarantee run 

(4) 
Actual 
Duration 
(Months) 

(5) 
Difference 

<«)-(3) 

(6) 
X Difference 

(5)/(3) 

"Balay" has b«en defined earlier to wean "falling beii-nd schedule 23% 

T wore of the planned time of achievement." 

Wherever a number of 25% or larger appears in column (6) of the above 

liftings for any of the four stages, circle fhe corresponding activity 

number. These are the activities vc will consider to have been delayed. 

Ir. the following part of this questionnaire we seek the reasons for 

these delays. 
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Questionnaire 
-U- 

Fart II. Project Scheduling and Identlficatlon of Delay, Continued 

12)    List below the 5 delays that in your judgment made the greatest 

contribution to the  total delay of the project.    Put them in what 

you estimate to be  the order of their magnitude of contribution to 

total delay and estimate their contribution in months. 

t 

Number 

2. 

I. 

J. 

4. 

S. 

Delay 

Approve shop drawings, and 
fabricate test, and 
deliver reactor* 

Startup plant 

Process design 

Obtain and analyse bids and 
place equipment orders 
for towers 

Install above ground piping 

•This also a»piles for the other major equipment, see msjer 
activity numbers  JO, 31, 32, 34,  36, and 37. 

Contribution to Total 
Delay  (Months)    _ _ i . 

tf* W 
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Qucitionnairc 
-17- 

(If no delay« were identified in Part II,  skip thit part.) 

Complete  the  follov;ing sections only for these major activities that 

were delayed,   :hat is where 25*4 or a greater number appeared  in col- 

umn (6)  of Part II of  this  questionnaire. 

L 
1) Stage 1 - detailed project planning. 

* 

(1) 
Major 

Activity 
Number 

(2) 

Description cf Major 
Activity 

'rocess Design 

Engineering Design 

1 Exchangers 

7 Drums 

• Tanks 

10 Pumps & Drivers 

11 Furnaces 

(3) 
I Delay 

(Column (Ó) 
of Part II) 

29 

(4) 

Cause of Delay.     (Please be specific 
and detailed.    Use extra sheets if 

_necessary_.)  

Owner changed some basic process 
conditions after process 
design had started.    This 
delayed process design work 
plus caused some completed 
work to be redone. 

Delay in process design caused 
delay in engineering design 
after engineering design 
work had commenced.    Also, 
original schedule for 
engineerinp design work on 
tanks and pumps and drivers 
was probably unrealistlcally 
short. 
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Questionnaire -li- 

Par^ JJ I.    Reasons for Delays, Continued 

2)    Stage 2  -- bidding,   contracting and procureràont:. 

(1) 
Major 

Activity 
Nuribcr 

21 

23 

t 

(2) 

Description of Major 
Activity 

Db tain and analyze bids 
and place equipment 
orders for: 

Exchangers 

Towers 

approve shop drawings & 
fabricate, test, and 
deliver equipment: 

30 Exchangers 

31 Reactors 

32 Towers 

34 Drums 

(3) 
X Delay 

(Colurn   (6) 
of Part  II) 

33 

33 

100 

100 

92 

92 

(4) 

Cause of Delay.     (Please be  specific 
and detailed.    Use extra sheets  if 
necessary.)  

The client of the engineering  and 
construction company became very 
involved with the analysis of the 
bids and took longer than scheduled 
to approve the placing of orders. 
Also, negotiations with the  vendors 
took longer than scheduled because 
it was decided  to place most  of  the 
equipment orders of similar   types 
with a single vendor in order to 
save money and this caused 
renegotiation of the bids. 

The major cause of  the delay which 
resulted in delays of as long as 
12 months was that the equipment 
vendors were not able to provide 
equipment  in the time period 
originally envisaged when the 
engineering contractor made  out the 
schedule.     Furthermore, in order  to 
save money on the purchase price 
of the equipment,  it was decided 
to purchase major equipment   items 
of a similar type with one vendor. 
While this resulted in a lower cost 
for the equipment, a single vendor 
was not able to produce the  equip- 
ment for delivery at one time. 
Rather,  he completed the equipment 
piece by piece for a long period 
of time and this delayed substan- 
tially the delivery of the  final 
piece of equipment.    The second 
delay was  that there was misunder- 
standing between the engineering 
contractor and the equipment vendor 
concerning the details to be shown 
on the vendors'   drawings.     Since th 
engineering design was done   in one 
country and most of the equipment 
vas purchased in other countries, 

flat 



A 

questionnai 3 -13- 

»•r t JI.    Project 8clic_duUnp. «n^ll^ll^JiL-0/- ***•£»» C*SUBu.eÌ 

10)   List below ttic major activities of StaE*  3 — consecution jand 

start up. 

(1) 
Major 

Activity 
llwnber 

13 

© 

17 

11 

It 

10 

21 

12 

» 

14 

25 

M 

27 

11 

19 

30 

(2) 

Description of Major 
 Ac ti yiJtjf•_  

Clear alte and build 
road« 

Pour    foundations 

Install major equip- 
ment as follows: 

Crusher 

Fiant unloading 
equipment 

Kiln 

Mill 

Mill conveyor 

Fever plant 

i Electrical 

Heat exchange 

Homogenlzer and cooler 

•lending and storage 

Packing machine 

Other equipment 

Construct buildings 

Start up plant 

(3) 
Planned 
Duration 
jMonthO__ 

(*) 
Actual 
Duration 

(3) 
Difference 

<4)-(3> 

3 

3 

3 

I 

• 

3 

I 

I 

3 

I 

3 

2 

I 

I 

1 

(îionthsj  

3 

S 

2 

S 

« 

2 

f 

I 

3 

3 

S 

2 

7 

I 

Ì 

(«) 
X Difference 

<5)/(3) 

17 

17 
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Questionnaire 
-MA- 

Part III«    Reasons for Delays, .Continued 

2)    Stage 2 -- bidding, conLractlne; and procurement. 

(I) 
Major 

Activity 
Nunbcr 

17 

(2) 

Description of Major 
Activity 

Pumps & Drivers 

Compressors 

(3) 
X Delay 

(Colut.m (6) 
of Part II) 

10t    ") 

<4) 

Cause of Delay.     (Please be specific 
and detailed.    Use extra sheets  if 
necessary.)  

excessive delays occurred in 
transmittal of drawings and 
correspondence concerning this 
subject.    At least two months 
of the delays could be attributed 
to this. 

Primary cause of this delay was  the 
underestimation by the engineering 
contractor of the time required 
for delivery of the equipment. 
Secondly,  the decision to place 
•11 the orders with one vendor 
caused the delivery to be spread 
out over a long time period. 

Î 



Questionnaire 

•art 111.    Reasons for_^U/s,_CojUjnued 

3)    Stage 3  -- cons truc tion _a."ÂJ J%L^u£. 

W 
^ 

-It- 

CD 
Major 
Activity 
Number 

44 

45 

46 

47 

48 

4t 

31 

57 

51 

St 

60 

61 

62 

(2) 

Description of Major 
Activity 

Yard work including 
severs and access 
roads 

Install Foundations 

Construct Buildings 

Install Yard Structuras 

Install Equipment 

Towers 

Furnaces 

Tanks 

Install Above Ground 
Piping 

Install Instruments 

Install Electrical 
Items 

Install Insulation and 
Fireproofing 

Paint 

Startup Plant 

(3) 
% Delay 

(Column (6) 
of Part II 

114 

63 

334 

43 

50 

<*) 

Cause of Delay. (Please be specific 
and detailed. Use extr? sheets if 

_J>JLcesA£LD'..0  

The delay in the design engineering 
work caused a delay in sending 
the final drawings  to the field. 
This delayed the completion of 
these activities. 

The completion of other parts of the 
project were not affected by the 
completion of  the buildings. 
Therefore,   the buildingB were not 
given priority in the allocation 
of labor and the job lingered on 
for a long time. 

This was delayed by  the lateness of 
arrival of  the final engineering 
drawings  to  the field. 

The completion of this work was 
delayed because of the long 
period of  time over which 

i     equipment deliveries were made. 
|     The original schedule contemplated 

that the equipment would be 
delivered in a short period of 
time and be  installed in a short 
period of  time.     In actual fact, 
since the equipment was delivered 
over a long period of time, the 
installation took place over a 
long period of time. 

The engineering contractor had not 
had any experience in starting up 
plants in this country and under- 
estimated  the problems involved in 
checking out  the plant and getting 
it operating.    No major problems 
were encountered, but a host of 
ninor problems were. 
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Questionnaire 
•1Ô- 

fttt HÎ,    Reasons for Del«y_s_,_ÇP_"tlmied 

k)    Sta»e *'••  " build up to capacity production, 

(1) 
Major 

Activity 
Number 

I 

<») 

Description of Major 
Activity 

O) 
% Delay 

(Column (6) 
of Part II) 

(4) 

Cause of Delay.    (Please be specif: 
and detailed.    Use extra sheets if 
necessary.)  

I 
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Questionnaire 
-II- 

ftrt III.    Reasons for Delays, Continued 

S)    If no formal scheduling procedure vat used for this project, 

please give below as much information as you have about delays, 

their time and causes. 

«ft 
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Questionnaire 
, ) »22- 

4 Part IV.    Project Cost Information 

1)    Total project  investment  (actual,  if different from planned)* 

$9.0 million 

Major cost elements: 

Und $103,000 

Land prepatation        $37,000 

»on-residential buildings and plant   $99.000 

Capital equipment $7,930,000 (includes installation) 

Housing None          

Roads,  railroads & access_     $31,000  

Hater Already available 

Power Already available 

Pees and services      $800,000 

Other 

2)    Foreign currency component of project  (actual)    $6.0 million 

3)    Local currency component of project  (actual) $3.0jnillion 

4) Source(s) of  foreign currency (or lending agencyparent company of Fall Olefins 

5) Source(s) of  local currency   (or lending agency)Parent Company of Fall Olefins 

I)    T«rms of foreign currency loan (if any)  

7)    Terms of local currency loan (if any) 

Mncluiies Ml cost elements such as housing colony,  land, road 
Improvements, ovned power supply, and so forth,  that ¿re required for 
the successful couplet irn and operation   o* the project. 
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Questionnaire! -23- 

•)    On what date was  the foreign capital component of the investment 

for this project allocated? - .    Ma8 lt unavallable 

for other projects  thereafter?  No 

t>    Was all or part of the foreign exchange component of the investment 

committed on  the above date?    Please explain       No 

10)    Additional comments or information that respondent feels may be 

helpful to UNIDO in this study. 

 aAJSElSMSÍAtíffiLph^^ 

í^fffLoXiljnont^^ 

•UEi^ij.rim^^^ 

^^J!i^ule_in ^eb^gi^ing,^^    _ 

 ^•^<^J^^ ^ü_ «ie_   " 

^v^^^l^jh^^prova! of blds,^lch delflyed ^^ ^^ 

ViL^I^y^J^t^nstruction.    The originaj^chedule had been made 

•ngincerij^_contrac tor .^ 
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-23A- 

£ The engineering contractor had nevar built a plant in thia 

country before and hie unfamiliarlty with the country cauaed the 

project  to go a lower than he had scheduled.     (However, he did 

not have trouble procuring equipment  licensee or getting the 

Material through Customs, although he had thought that he might.) 

Fart of  the inexperience in job scheduling came about because of 

a lack of accurate data for the engineering contractor to uae 

in acheduling the construction work.    The engineering contractor 

•s tima ted the construction man-hour requirements for the job on 

the basia of U.S. practice and then translated thia into local 

par sonne 1 on the basis of four local man-hours needed in place 

of every one U.S. nan-hour.    While on the average thia waa 

slightly conservative  in that slightly less  local man-hours were 

«taed than estimated,  it still caused delaya because of the 

differences in productivity between various crafta.    In other 

«orda» in some cases a local man-hour produced essentially the 

amount of work as a U.S. man-hour.   Theae were in cases such 

welding, where the  technology waa  auch that the local worker 

to be equipped with modern toola.    However, in other areas 

«hare the technology of the construction was auch that the local 

worker did not have to be equipped with modern toola, the output par 

aan-hour was sometimes only one-eighth of that of a U.S. man-hour, 

hecauae the U.S. man would be equipped with modern toola for such 

tasks. 

Finally, the schedule was too optimistic in that it did not 

f allow ampia time for the amount of tima required to do the purchasing 

I 
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^ 

ft* • miefcer of countries and dtal with vendors who war« not 

Med to preparing drawings according to tha standard« required 

•y tha engineering contractor. 

Sea« of the iteme ware delayed delibarataly bacauaa tha 

work did not affect tha completion of other phases of tha project 

a*d therefore waa given lover priority. 
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Questionnaire -24- 

11)    Mam« of person(s) filling out this questionnaire, 

James West 

12) Title and affiliation    Project Manager, Transnational Engineering 

Company ___________ 

13) Mailing address     11 Stella Road, Belmont, Massachusetts  

14)    Date        October 12, 1968 

«t' 
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Que» t ion* «i re 3 *M- 

<l> 
IUJ«r 

Activity 
er 

Ci) 

Description of Major 
     activity 

(I) 
Planned 
Duration 
(Month») 

(•> 
Actual 

Duration 
(Month») 

(I) 
Difference 

(4)-0> 

(t) 
X Difference 

(S)/(3) 
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Cue 3:    Las Salinas Textile Mill» 

fho Project 

The Las Salinas Textile Mill,  owned by Las Salinas,  S.A., is 

located in a Latin American country.    It  is an integrated textile mill 

capable of producing 10 million meters of cloth.    The mill includes 

preparation, spinning, weaving and finishing operations, and the nec- 

essary services such as electric power substations and laboratory 

•qulpment. 

The textile mill was financed partially with funds  from Las 

Salinas, partially from a loan by an international lending organization, 

and partially from a local mortgage bond  issue.    The cost of the project 

was $5 million, of which $1.8 million was from the international lending 

organisation and $2 million from the local mortgage bond. 

Las Salinas already owned one textile mill before this new 

•111 was built.    The Las Salinas engineering department was responsible 

for specifying and purchasing the equipment, doing the engineering design 

on Items such as the building and other civil works, and supervising the 

construction work.    The major items of equipment were imported from Europe 

and the United States, and the equipment vendor* designed the equipment. 

pelava in Implementation 

The plant was scheduled to be completed in September  1966, but 

it was not completed until June 1967.    Because of some problems with 

•qulpment operation and because of the time required to train the workers, 

the plant did not reach design output until November 1967. 

*Name disguised. 
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Delay» In Implementation 

The order for the major items of equipment was placed in 

February 1965. This occurred before the company had secured the nec- 

essary financing for the plant. Some four months after the equipment 

orders had been placed, the commitment for extra financing was obtained, 

but this commitment was contingent on Las Salinas' obtaining the needed 

local financing and having its accounting records audited.  It took an 

additional seven months for Las Salinas to meet these conditions. This 

delay In financing started a chain reaction which ultimately resulted in 

a delay of approximately seven months in completing the project. First, 

the construction of the building was not started until the conditions on 

the financial commitment were met. This resulted in a delay in completing 

the building, so that equipment began to arrive at the job site before 

the building was complete. When it became obvious that the equipment 

vas being delivered before it could be installed, Las Salinas asked the 

suppliers to delay shipment of some of the equipment. The suppliers 

delayed the subsequent shipments for too long a period of time so that 

«hen the building was complete and ready for the installation of the 

equipment, all of the equipment was not available. 

Another factor which delayed the installation of the equipment 

was that the building design was modified part of the way through the 

project when it was discovered that the floor area was not adequate and 

that additional space had to be provided. Also, the building design was 

changed to provide better light. 

The firm's engineering department used neither a bar chart nor 

a network scheduling technique. As a result, detailed scheduling information 

Is not available for the project. 

M 
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The Cost of Delay» 

The cumulative delay in completion of this project was nine 

months, the period from September 1966 to June 1967. We will use 

Exhibit 8 under Part IV, Analysis of Completed Questionnaires. Neither 

th« foreign exchange component nor the local exchange component of the 

Investment was committed at the start of the project; hence, the Invest- 

ment was made on a pay-as-you-go basis. If a 15% discount rate is used, 

the reduction in net worth of the project is approximately 3.5%, or 

$175,000.  (This value of 3.5% is obtained by interpolating between the 

2.5X for 0.5 year and the 4.5% for 1.0 year in column (2) under "Pay-As- 

You-Go" heading under "Delay in Project Completion" for the 15% discount 

rate.) 

Using the same exhibit, we can determine under the heading 

"Time to Reach Full Capacity Production," that the reduction in net worth 

•f the project because of the five months required to reach full capacity 

production is 4%, or $200,000 (the 4% was obtained for the five-month 

delay by interpolating between 0% for 0 years and 5% for 0.5 years). 

These two factors combined to reduce the net worth of the 

pboject by 7.5%, or $375,000. 



i 
. UHITEP NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Questionnaire 

DELAYS IN IMPLEMENTING INDUSTRIAL PROJECTS 

This questionnaire is part of a study being conducted by the United 

Nations Industrial Development Organization for the purpose of learn- 

ing «ore about the causes and costs of delays in implementing indus- 

trial projects in developing countries. 

The questlonuaire has been sent to you for the project named below 

en the basis of a random selection and not because of any knowledge 

Of dilays in this project. 

Project nere     Las Salinas Textile Mill» 

Country Latin America 

Once filled ir. this questionnaire will be kept confidential. Specific 
project information will not be divulged. Only totals, averages and 
general otsolvations will be published. 

You «re askec' to compie*:e this questionnaire as promptly as possible 

«nd return it to the United Nations Industrial Development Organisa- 

tion, Ftldcrhausc, Rathausplats 2, 1010-A Vienna, Austria. 

thank you for your assistance. 

*N«M disguised. 
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Questionnaire -2- 

Dcflnition of Terms Used 

"Implementation Phase" 

The implementation phase is taken to be the work starting 
vitti detailed project planning and design, through construction and 
•tart up, to the time when  the project  is functioning in a satisfactory 
Banner at, or near,  its rated capacity.    Thus, the decision to invest 
la  assumed to have been made;  the product, general process, scale. 
Stärket, financing method,  and general  location have been decided 
upon.    Government approval   is assumed,   at  least in principle,  and  the 
investment funds, including  foreign exchange, are assumed to be 
allocated and available.    At  this point  implementation begins.     It 
includes site selection, detailed design of the project  to accommodate 
it   to the site and to final engineering changes, bidding, contracting 
and procurement,  construction, production start-up,   and build-up  to 
capacity. 

"Delay1 

Project delay is defined to mean falling behind schedule 
25X or more of the planned time of achievement for any major activity 
of the project. 

"Activity" 

Activity is used In the precise meaning it has in bsr chart 
scheduling or network scheduling.    It is assumed that every large 
•cale industrial project will have becm scheduled with one of these 
net hods.    Figure 1 shows the meaning of  activity as u^ed in these 
•cheduling methods.    An activity is a logical subdivision of the 
project work that can be scheduled as an entity because it is 
distinctly different from that which precedes cr follows it.    Thus, 
the  simple tar  chart of Figure 1 shows Activity A of one week 
duration, Activity B of 8 weeks duration,  and so forti».    The «imple 
network illustration shows activity 1,  Purchase Pumps,  of 5 months 
duration, activity 2,  Install Pumps, of  7 months duration, and 
activity 3, Dewater Site, of 8 months duration. 

"Major Activity" 

A major activity  is one that is scheduled in month.«,  rsther 
than days or weeks;  that is, an activity whose planned duration is at 
least one month.    Since this study covers only large  industrial 
projects of over $1 million value, and implementation periods 
ranging from about one to eight years,  it is neither necessary nor 
desirable to Investigate delays in activities shorter  than this. 
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Questionnaire 
-I- 

Definition of Terms, Continued 

"Planned time of AcMevenent" 

The planned time of achievement is not necessarily measured 
by calendar dateß; that is,  day of the week or month, but by time 
duration, or number of days.    Thus it is possible for a major activity 
to be completed later than the scheduled calendar date and still not, 
in itself, be a "delayed activity," in the meaning of the definition 
of this study.    This could happen if a previous activity were delayed, 
thereby movinp back the starting date of the  referenced activity. 
Another way  of putting this point is that delays are not necessarily 
cumulative.     Each major activity is Judged with respect to its 
planned elapsed time, as shown on the original schedule (or any 
revisions thereto made prior to  the start of  the referenced major 
activity) and not with respect  to the calendar as such. 

With  this meaning,  then, it is possible that an industrial 
project may suffer delay in one  or more major activities and yet be 
completed by  the scheduled date.    The study is designed intentionally 
to include this possibility,  for otherwise some important Instances of 
delay may escape the survey.    On the other hand, it is not possible for 
• total project to fall 25% or more behind schedule unless one or more 
of its major activities does so. 
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Simple Bar Chart 

Activ- 
ity 
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Fart I.    General Project  Information 

Las Salinai 
1) Country   Latin American .      2) Project name Textile Mill 

State or provlnce___-  

3) Project ownership 

Public  (Agency or Department) 

Private  (Corporation name)      Las Salinas, S.A. 

Joint public-private "*          

4)  Implementing agency   (ies)_ 

5) Prime contractor(s)       Owner 

t) Type of contracc  (describe)      Owner signed fixed price purchase 

orders for equipment 

7) Project description An integrated textile mill   to produce cloth 

from raw cotton.    Includes preparation,   spinning, weaving, and 

finishing operations plus required service facilities. 

8) Products  to be produced_^ cloth  

I) Planned annual capacity io million meters 

10) Planned total employment at full capacity     800 

11) Comments or explanations for any of the Items of Part  I  (if necessary) 

las Salinas already owned a textile mill.    This new mill was built 

adjacent to  their old mill. 
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',„ the „ox. «wo part.  (Part. II and II.) of the ,ue.tionnalre «« 

divide the project indentation phase into four atages: 

tt.te i.  s^ijijasJssLJiîaSSia <1"cludln8 5iM "Ucti°"' 
detailed engineering design, and cost estimating). 

»tage 2.    Mddinf^eo!irJ!ì^EJ.nd_HocHSiSeni. 

Stage 3.    Çoj^ruc^loj^nd_s.tart;u£. 

Stage A.    BuUdruJ._to_caj.i^XJioiH«i°!l' 

V. real!« it 1. »ot always possible to divide project work into the., 

four atages.    « you find you cannot do so for thi. project, plea.e 

«hange the .tage definitions above and on the following page, to 

w. that you can use sy.tcaticaUy for the rest of the actionnaire. 

r Note: 

"I 
tdc for j 

directivo, ^gc. 21_StJ*!SJ!S¿o^ 

j^erjljnlp^al^^ -M"o, plea»e, cojnElete^j^l. 

Itot.-    Neither a bar chart nor a network schedule was made for the 
implementation phase of this project:;  therefore    pages 7 and 9 
Srou^n 20 are omitted from this completed copy of the La. 
Salinas Textile Mill questionnaire. 

I 
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Questionnaire .«,_ 

fart II.    Project Scheduling and Identification of Delay«.  Continued 

5)    On what dates did the follovinp events actually occur? 

a) Implementation phase of project actually started*  October 1964    . 

•) Foreign exchange portion of funds committed by government  

c) Final approval of project by government_Jte^bjer_19_6_A 

d) Ground breaking October 1965  

•) Start of production  (plant "on-line')     June 1967 

f) Capacity production achieved  (implementation phase ended)_ 

November 1967 

*S«c definition of "implementation phase." 

i)   On what data was the project originally schadulad to etart production 

(go on-line)? September 1966 __ . 

7)    On what date was th« project originally scheduled to reach full 

capacity production? December 1966 ______ • 
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11) Li.t below the «aior attiviti., of .tag. * " ^A^JSLSmS^ 

|iro_ductlon. 

U) 
lUjer 

Activity 
Jtawbcr_   I 

(2) 

® 

(J) 
Planned 

Description of Major     Duration 
Activity ._ Jìto£?lì£L_ 

(*) 
Actual 

Duration 
(MonthsJ_ 

(5) 
Difference 

(4)-(3) 

guild up to capacity 
output 

12 

(6) 
X Difference 

(5)/(3) 

300 

•j^f»re_of_thejlfnned. ll««^LS£!iÎ2XSE2S^ 

braver a r.vnber of 25X or largar .pp.«. In column (6) of the .Vove 

llatlni. for a«y of the four .tage., circle the corresponding activity 

^ber.    The.e are the activitic. ve vili con.ider to have been delved. 

1« the following part of thi. questionnaire v. .cek the reason* f»r 

these delays. 
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3 Questionnait-( .. 

Part  III.    Reasons  for Delays, Continued 

5)    If no formal scheduling procedure was used for this  project, 

please give below as much information as you hr.ve about delays, 

their time and causes. 

A.    The major delay of the project resulted from a delay in obtaining 
the necessary financing from the international lending organization. 
The following chain of events occurred and it is estimated that the 
resulting delay of project completion was 7 months. 

1. An order was placed for the major equipment in February 1965. 

2. There was a delay in applying for the loan from the international 
lending organization, and this loan finally was approved in 
June 1965; but approval was contingent on the company's 
obtaining  local financing and on obtaining an audited statement 
of its financial records. 

3. The contingent terms of the loan were not met until January 1966, 
and no disbursements could be made against  this loan until that 
tiste. 

A.    The delay in obtaining this  financing delayed the start of 
construction of the main buildings.    As a result,   the equipment 
Started arriving at  the job site before it  could be installed, 
because the building was not complete. 

5. Because of this pile-up of equipment at the job site, the loom 
•anufacturer was requested to hold up on additional loom shipments. 

6. When the building was complete and ready for the equipment 
installation,   the equipment at the job site was  installed. 
However, the looms  for which delivery intentionally had been 
delayed were not available  for installation.    These looms  did 
not arrive until 4 months after the building was complete. 

1.    The only other important source of delay was a change in the design 
«nd size of the building.    The building design was modified to 
provide better light and the building size was Increased over that 
originally planned. 

C. Some difficulties were experienced with the equipment and with the 
training of the operators. Thus, it took 5 months after the plant 
vas operating before it produced at capacity output. 
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Fart IV.,   Project Cost Information 

1)    Total project  investment (actual,  if different from planned)* 

$5.0 million 

Major cost elements: 

Land Already available  

Land preparation $20,000 

»on-residential buildings and plant   $450,000 

Capital equipment $4,520,000  

Housing.        - „  

Roads,  railroads & access^ $ 10100.9  

Vater Already available  

Power Already available 

Fees and services_ 

Other 

2)    Foreign currency component of project (actual) $3.5 million_ 

9)    Local currency component of project  (actual) $1.5 million        

4) Source(s) of foreign currency  (or lending agency)_InternationaJ._lending 
organization   (part) 

5) Source(s) of local currency   (or lending agency) Company and local 

•ortgage loan 

•)    Termi of foreign currency loan   (if any)       $1,800,000 

for 9 years at  7-1/2X 

I)    Terms of local  currency loan   (if any)   $2,000,000 for 

8 years at 10Z 

•Includes Ml  cost elements such as housing colony, land, road 
improvements., ov-ncd power supply,  and so forth,  that are required  for 
the successful completion and operation   of the project. 
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Questionnaire! -23- 

•)    On what date was the foreign capital component of the investment 

for thi» project allocated?      - .    Was it unavailable 

for othsr projects thereafter? ¡jp_ — — 

f)    Vas all or part of the foreign exchange component of the investment 

committed on  the above date?    Please explain No  

10)    Additional comments or information that respondent feels may be 

helpful to UNIDO in this  study. 

 Anattempt was made  to keep track of the progress of this  

project by marking up a layout drawing of the mill.    A different  

ajntj^j^LijSgdJPL each T>°»ible 8tatus of cach ltem of  

«ouipment.     For example,  green meant the equipment was on order,  

I r«d «ant  the equipment had been shipped, and so on:__A_copy_of  

ih« layout drawing was then colored every 3 months to indicate  

jh^jiurrent  status of the project.  

 *<2^j-hia.jyj:hgjj^YeJ-0-me. lndlcatlon of the statu8 of thc  

oyilpment.   it  did not aid in scheduling the project.  

^ 
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IQueatlonnaire] -te- 

ll)    Kane »f p«reon(s) filling out this questionnaire.. 

Ing. Joae Duro  

12)    Title and affiliation Head of Enfilnoerin^DjSBartmen^ 

im  Salinas, S.A.        ___ _ ——  

M) Mailing address A^Q A56. La Ciudad VU1o.».UUo..&ngxl&a  

14) Date  October 15, 1968 
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