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A B S T R A C T 

The construction of buildings and other re lated 

in=ra- struccural facilities has been identified as one 

of the means through which the Government of Kenya can 

realize its objectives , i . e . to alleviate poverty , create 

enough employment opportunities , and also, improve 

health standards. As a result , this aspect of 

national development receives a lot of priority , 

especially in the approval and funding of its 

programmes . 

Despite the good intentions and priority in funding 

that the building construction activities receive , 

there is general discontent about the way the activities 

are implemented . It is observed that those charged 

with the responsibility do not carry it out as effi ­

ciently as would be required. As a result, many 

building activities are completed behind the scheduled 

completion time and after having generated alot of 

unnecessary costs. It is out of the need to verify 

this assertion , and if true provide solutions t o it , 

that this study was borne . 

The study can be logically divided into two : 

the first part which deals with Literature review and 

formulation of the theoretical framework , and the 

second part which presents the findings of the survey . 

In the second part , there are also recommendations . 

These are made in the light of the findings and the 

theoretical background provided . 

In respect to the survey and findings made , it is 

noted that the hypothesis of the study is proved valid , 

but with qualifications . It is noted thaclack of 

proper planning and control is not the only factor t hat 

causes delays during the implementation of projects . 
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(vi} 

Other independent factors such as poor organization of 

~inistry of Works, Housing and Physical Planning; bad 

funding methods by the Treasury, conflicting priorities 

by the Government - especially in respect of African 

Contractors and poor organizational methods by 

contractors on site also play a significant role. 

As a result of the study , solutions are offered. The 

most critical solutions are mainly two, i.e . the Ministry 

should adopt better planning and control procedures , and 

two, it should also streamline its works programme so that 

the amount to be done can be handled by the existing staff 

without overloading . 
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CHAPTER I 

I~TRODUCTION 

The Problem Statement 

The Construction Industry 

Since Kenya attained its independence in 1963 , it has 

made substantial progress in pursuit of its social and 

economic programmes . These programmes have been 

specifically forrnulate1 to utilize to optimal levels 

the meagre resources available from both internal and 

external sources, and have above all aimed at improving 

the welfare of all "wananchi " in the country . Most of 

these programmes have fallen within the framework of 

various policies spelled out in the 5 Years Development 

Plans . One such policy which has consistently appeared 

in the previous 4 Development Plans and still features 

prominently in the current one (1984 - 1988) is the 

utilisation of the available resources on the infrastruc­

tural pr ogrammes which do not only provide facilities 

which meet the basic needs of the populace, such as 

water and power supply , roads, waste treatment and 

disposal , hospitals and other rural health :acilities, 

schools , housing and other structures to shelter various 

social and economic activities; but also provide gainful 

employment which in turn help in alleviating poverty . 

One sector of the economy which has been identified as 

a vehicle for the realisation of these objectives is 

the construction industry . 1 

A look at the performance of the industry over the last 

20 years shows that although it has not been operating 

at full capacity , it has still contributed significantly 

to the growth of the National economy . 
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In 1979 for example , it was responsible for 42 percent 

of the capital forma~ion and its share of G~P was 

6 percent . 2 This is quite modest considering that GDPs 
3 

for develop1ng countr1es usually vary between 3- 8 percent . 

Alchough t he industry's concribution to the GOP fell to 

3 . 8 percenc i~ 1983 due to National economic difficulties 

caused by the global economic recession , it has been 

projected in the current Development Plan that by 1988, 

it would have recovered to 5 percent . 

It has also been projected that the construction industry 

at this growth level, will be able to employ 67 , 000 people 

which in effect, will be 5 percent of the total formal 

empl oyment opportunities in the country. 

Table 1 .1 GOP Growth Targets - Construction Industry 

Year 1982 1983 1984 1985 1986 1987 1988 

Level 
K £ :·1 118 .2 114 .7 114 .7 116.4 121 . 1 126 . 5 132 .9 

GrCMth 
Pate% 3.0 0 .0 0 .0 1.5 4.0 4 . 5 5. 0 

National 
Total 
Enter- 2299 . '3 2380.6 2474 .5 2589 .5 2721 .3 I 2867 . 9 3033 .5 
prises 

Source : ~1inistry of Finance and Economic Planning, 

5th Development Plan 1984-1988, Table 3 . 2 , p70 . 

To effect the realisation of the above , it has been 

noted in the Development Plan a s follows : -

I 
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The industry has faced a mmber of constraints 
in t.'1e recent past which will be addressed to 
durl.Il<J the plan per :.cd. These include shortage 
of technical rcanpower, lirn.i ted availability of 
lc::cally nanufactured rraterials, and various 
impedirrents t:0 t.in'ely canpletion of projects . 
'lhese constra.mts will be ameliorated by improved 
organization of the i.mplerrenting Minist.J:y, 
standardization of building materials and practices 
and increased suppo~ for training and job 
creation progrartitEs . 

The plan goes ahead to summarise the strategies to be 

employed as follows :-

(i) Standardization of building designs to be under­

taken which will result in a more efficient 

construction process . 

(ii) Proper maintenance of buildings to be given 

high priority and maintenance procedures to be 

streamlined by establishing a system of 

information monitoring on the state of the 

buildings and the maintenance works that get 

carried out . 

(iii) Government to continue giving support towards 

the establishment of a strong and viable 

construction industry manned by the indigenous 

constractors through the National Construction 

Corporation . 

(iv) Encourage import substitution of building 

materials while at the same time keeping an 

eye on the quality produced and the prices 

at which they are sold . 
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(v) Rationalise and co- ordinate research activities to 

ensure saving of the available manpower resources 

and achieve set targets . 

Need for Efficiency 

From the foregoing it is quite evident that the Government 

is not only interested in the expension of the construction 

industry through fiscal measures , but also with the 

establishment of an industry with a local base ; stable and 

efficient in its operations . 

The aspect which of late has however received alot of 

emphasis, is efficiency . Need for efficiency has not only 

been stressed in the contruction industry ; but practically 

in all economic sectors of the nation . For example, the 

Minister for Finance and Economic Planning has in the last 

Budget Speeches been advising all people to " tighten their 

belts ... worse times are to come'' . This in essence has beer 

and still is, an appeal to all people to utilize their 

resources optimally . 

Although it is generally agreed that efficiency lacks in 

most operations of Third World Countries , it is manifestly 

clear that this aspect is lacking in significant proportions 

in construction activities , especially those pertaining to 

building . Concern has been shown in various Government 

Circles about the inability of the implementating agencies 

to deliver to the people planned facilities at the earliest 

possible time and at the originally envisaged costs . 
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)tr. Y. F . 0 . ~1asakhalia, the chen Permanent Secretary, :tinistry 

of Economic Planning and Development , ~n circular No . 1 

of 20th January, 1982 observed that while the Government 

was finding it difficult to finance development activities 

due to limited resources , there were several cases of 

delayed projects . This, he noted, not only withheld the 

realisation o= development objectives, but also had other 

negative consequences such as : the tying up of limited 

budgetary funds, increases in project costs, and delayed 

receipts of foreign exchange where donor financed projects 

were concerned . He further noted that since delays 

stemmed from insufficient scheduling of project activities 

and unavoidable time lags in the implementation process , 

the situation would be rectified if operating Ministries 

adopted more serious planning and implementation procedures . 

Concern about poor implementation of Government projects 

has been shown in other quarters too . The main Government 

agency, ~inistry of Works , Housing and Physical Planning 

(MOWH & PP) , •.vhich is charged with the overall responsibility 

of mobilising public resourc~s earmarked for building 

construction wor ks , has been severely criticized from 

several quarters. Politicians have been in the forefront 

accusing the ~inistry for inability to undertake and 

complete projects in good time , thus denying Wananchi 

facilities they have paid ~or in form of taxation . 6
 

Client Ministries on their part have complained about 

disruption or holding back of programmes due to non ­

completion of the required infrastructural facilities . 7 

Some of them , especially Ministries of Health and 

Education , and Department of Defence , have been 

contemplating making representations t o the Treasury 

and the Directorate of Personnel Management , to request for 

direct responsibility for the implementation of t heir 

projects . 
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Project financiers have also been upset about this 

phenomena . The Treasury, for example, has condemned 

u~derexpenditure of voted funds and on some occasions 

had responsible officials appearing before the public 

Accounts Co~~ittee to answer why they allowed this to 

happen . Its point has always been that under- expenditure 

not only slows down national development, but also 

overburdens it, since the same amount of money plus an 

unknown sum due ~o inflationary effect would be revoted 

the following year for the same projects . 8 Other financiers 

mainly donor agencies such as World Bank, USAID, EEC, 

DANIDA and SIDA have also expressed their disatisfaction 

at the pace at which projects are implemented in this 

country . They have therefore lately adopted and insisted 

on certain ~easures which are supposed to ensure project 

completion on time . These measures range from direct 

deployment of their staff on projects under their funding 

to stiff conditions such as "grants not utilized within 

stipulate~ periods will not be revoted in subsequent years" . 

Results of the Preliminary Survey 

In the foregoing discussion, the Government ' s policy 

and her commitment to the development of the construction 

industry, with specific reference to building, has been 

noted . Attention has also been drawn to the fact that 

operations of the industry i . e . projects under implemen­

tation have not been satisfactorily carried out and the 

Government :-tinistry (t-10WH & PP) charged with this 

responsibility has been under constant fire from several 

quarters . From this , it is easy to note that there 

exists a serious problem and someone should endeavour to 

study it with a view to coming up with corrective 

measures . 
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But before a decision to th~s effect could be reached, 

it was deemed necessary to first of all conduct a 

preliminary survey mainly in ~10\vH & PP offices to 

establish the validity of the aforementioned complaints . 

During the survey , a look was made at the various 

documents used by the Ministry in the implementation 

of its projects . 

Although the Ministry uses several documents , the 

following which are essentially used during the 

planning and control ot projects , were found relevant 

and therefore subjected to scrutiny . 

{i) the Annual Works Programme - which is a planning 

document prepared at the beginning of each 

{ ii) 

{iii) 

financial year . It contains information on 

projects as follows : project names, item and 

job numbers , locations , description and scope 

of works, estimated value, sums of money voted 

by the Treasury and the physical and the 

financial status of the projects . See appendix 

1 • 

the Job status Reports - which are prepared 

at the end of every quarter of each financial 

year and contain progress information . The 

receipients of this document are mainly the client 

Ministries and the Treasury . See appendix 2 

the Job Cost Summary Sheets {JCSS) : these are 

prepared by team leaders and Provincial Works 

Officers and show in greater detail the financial 

progress of the projects. They are prepared on 

monthly basis and essentially are inputs into 

the quarterly Job Status Reports . See appendix 3 . 
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(iv) the proejct files - which contain documents like 

minutes of design liaison meetings, site weekly 

reports, copies of site instructions, etc . 

(v) the job status cards, contract payment cards and 

progress sheets - all which are updated in an 

adhoc manner and contain information on the day 

to day progress of the pro jects, payments made , 

etc . See appendices 4, 5 and 6 . 

(vi) the job programming sheets - which essentially 

are bar charts, are supposed to show how various 

project activities are scheduled over their 

implementation periods . They are prepared by 

Architects , supposedly in collaboration with 

other professional members of the building 

team at the beginning of each financial year . 

For all practical purposes , they form the major 

planning and control document used by the 

Ministry . See appendix 7 . 

A casual examination of these documents revealed first 

and foremost that they wer e not properly maintained . 

Preparation and updating seemed to be done haphazardly 

and as a result there were many glaring information 

gaps . For example a look at the randomly sampled Job 

Status Cards revealed that practically all cards were 

not up- to - date with the relevant project progress 

information . The results of the 200 cards analysed 

are shown in table 1- 2 . The table gives the number 

of projects in relation to the information gaps 

expressed as intervals in terms of weeks . 
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~o . of Weeks No . of Cards 
(Interval) (Projects) 

1 - 12 24 

13- 24 103 

25 - 36 37 

37 - 48 17 

49 - 60 16 

Over 60 3 

Table 1- 2 : Projects information gaps as 
noted on the Job Status Cards. 

Of the 3 Job Status Cards indicated in the table as 

having not been updated for a period of over 60 weeks, 

one had very interesting revelations . On the card the 

previous remark recorded on 2nd March, 1982 read as 

follows - '' Phase I now complete , Phase II builders work 

complete , Phase III commenced and scheduled for compeletion 

on 3rd March 1983". This remark was followed by another 

remark on 13th May 1984 which read "contract period 

extended from 3rd March 1983 to 26th April 1984" . Under­

standably the extension to the contract period was granted 

after the contractor putting in a convincing request. The 

question which however arisesis : since the management 

did not have complete history on the performance of the 

project , on what basis did they grant the contract 

extension period? The survey indicated that there were 

several projects where some form of remedial action had 

been taken on incomplete information or dubious grounds . 

These examples create an impression that the Ministry 

does not utilize any systematic or scientific methods 

in the planning and control of its projects . 
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A =urther scru~iny of the documents revealed that there 

were 7 critical scages where projects were delayed 

during the implementation process . The stages are listed 

below: -

( i) 

( ii) 

( iii) 

( i v) 

(v) 

(vi) 

(v ii) 

Confirmation of construction sites by Ministry of 

Lands . 

Confirmation of briefs by the Client Ministries . 

Documentation of projects by MOWH & PP . 

Confirmation of funds by the Treasury . 

Acceptance of the contractors and their tender 

figures by the Client Ministries . 

Construction on sites. 

F ina 1 Accounts . 

I t was observed that these holdup points or bottlenecks 

e xisted as a result of a number of management problems 

which the Ministry was having . The problems are 

briefly discussed below under the topics coordination, 

o rganization , planning and control . 

(i) Coordination : In normal Government building 

projects , there are various parties which are involved 

in implementation at various stages . These parties 

include the Client Ministries 1 which are the owners 

o f the projects , and are r esponsible for acquisition 

o f sites , provision of briefs , negotiation of funds 

and issuance of acceptance to the contractors; Hinistry 

o f Lands which allocates sites ; MOWH & PP which is 

responsible for designing and documentation of the 

projects , coordination of other concerned parties , and 

the supervision of the construction works ; 

the Treasury which is responsible for funding; 
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consultants - who help MOWH & PP in designing and 

s upervision of projects , and finally , the contractors 

and subcontractors that do the construction work on site . 

In order to achieve efficiency, all these parties should 

meet their responsibilities promptly . From the doc ument s 

e xamined, it appears that these parties are however not 

very well coordinated and often fail to fulfi l their 

responsibilities at the r equired time . For example the 

Annual Works Programmes contain several projects without 

essential elements such as sites , detailed brief and 

funds . There are also some p r ojects without s ites and 

yet funded, and vice versa . One officer in MOWH & PP 

noted that they resent this situation a nd in the pass 

they have been trying to streamline it . According to 

him, the Ministry would like to have an Annual Wor ks 

Programme with active projects only - projects with all 

necessary requirements . They believe that projects 

such as the ones mentioned above simply crowd the 

Works Programme and unnecessarily draw the management ' s 

effort and attention from active projects . The best 

solution therefore would be to get rid of them and 

advise the responsible Client Ministries to resubmit 

them when all necessary requirements have been attended 

to . This has once been tried , but unfor tunately , met 

with a lot of resistance from · both Client Ministries 

and the politicians . The Client Ministr ies insisted 

that their projects should remain on the Works Programme 

while they negotiated for funds and sites . Their fear 

was that projects out of the Works Programme might not 

receive consider ation dur ing funding by the Tr easur y . 

They therefore gave false impressions that funds and 

sites would be forthcoming when in actua l fact nothing 

of the sort was in the pipeline . 
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Politicians on their part view removal of projects on 

the Works Programme, especially those in their 

areas as effort by the Ministry ' s officials to frustrate 

development in their areas and possibly ruin their 

political careers. This state of affairs which does 

not permit order to be instituted in a working system 

is very bad and points out to a serious lack of mutual 

understanding on the part of various parties involved 

in project implementation . 

As already indicated above, the survey noted some 

projects which were fully funded but due to lack of 

certain necessary requirements, implementation could 

not go on . On the other hand , there were projects 

whose performance had been slowed down by non- availability 

of funds . When an MOWH & PP official was questioned 

on this, he stated that some Client Ministries preferred 

to negotiate with the Treasury for funds without 

involving his ~inistry . The result was that some 

projects were funded without any due regard to their 

present status and anticipated physical performance . 

(ii) Organization : The Survey also revealed that 

MOWH & PP has been fragmented into various departments 

based on the professional training of their r espective 

personnel . The departments are Architectural , 

Quantities and Contracts , Electrical , Structural, 

Housing, Physical Planning and of course Administration . 

These departments are expected to make an input into 

the project implementation , but their diversified , 

uncorresponding internal structures make it very 

difficult . 
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The resul~ of this has been that design liaison 

meetings and sitemeetings were difficult to organize . 

There were some projects which had taken a long 

time to design and document because design teams 

had collapsed several times as a result of regular 

changes of personnel . 

(iii) Planning: This is the most important function 

of project management as it allows those involved in 

project implementation to develop a deeper understanding 

of their responsibilities, and also to know when and 

how they should be carried out if the objectives of the 

projects have to be met . Through the survey , it was 

noted that MO~VH & PP uses the Job Programming Charts 

to plan and schedule its projects. When well done, 

these charts should clearly indicate in logical 

sequence the interdependence of various activities. 

It appears however that very few Ministry officials 

know the usefulness of these documents and what amount 

of seriousness should be put in at the preparation stage . 

This view was reached after an examination of several 

projects ' charts revealed that even where projects had 

the same scope of work, both utilized standard designs 

and were to be constructed in the same location, there 

were big variances in the allocated contract durations . 

A good example of this was a case of two Health Centres 

in Western Province with basically the same facilities . 

The first was allocated a contract duration of 32 

weeks while the second was allocated 50 weeks. The 

variance of 18 weeks, given the similarity of the 

pr ojects , is too high and automatically creates an 

impression that officers in MOWH & PP are not really 

serious about planning projects . 
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This point is made firmer by the revelation that of all 

the Job Programming Charts which were retrieved and 

examined, some dating as far back as July 1979, none of 

them had been updated . All had been prepared and then 

very neatly stored to gather dust . 

The other interesting point which surfaced was that each 

department prefers to plan its project activities without 

much consultation with the other departments . This means 

that at the beginning of each financial year each project 

has several sub - plans based on departmental responsibilities. 

Unfortunately no effort is made to interface these sub­

plans and they remain inconsequential in value . 

(iv) Control : 

in great depth . 

This was revealed by the survey as missing 

One explanati on for this could be lack of 

well thought out plans to form a good basis for effective 

control. Alternatively it could be lack of a sound 

control system; or both. ~Vhichever the case, it was 

noted that as a result of lack of control there were 

several consequences . Three main ones are discussed 

below. 

Finalisation of projects ' accounts was noted as one area 

which was completely chaotic . Practically half of the 

projects completed , some as far back as 1980 , had not 

been finalized for no apparent reason . The trend it 

appears is to complete the required facilities and hand 

them over to their respective Client Ministries for use 

without bothering to close their accounts and delete 

them from the Works Programme . Since the Treasury 

provides funds which cover this item and it is not 

regularly done, it becomes one of the causes of under­

expenditure . 
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Cost overruns of very high magnitude were also noted on 

several projects . Examples of this include a project 

at AHITI, ~domba :or ~inistry of Agricul~ure which had 

been submitted in June 1978 . At that time, it was • 

estimated to cost KShs . 21 ,500 , 000 . Documentation was 

completed in October , 1979 and construction commenced 

in February, 1980 . The project was scheduled for 

completion by 27th July 1982 (100 weeks) . As at 

February , 1985, the project was not financially completed 

and its tender sum had risen from KShs . 25,204 , 000 to 

KShs . 42,082,000 . The second example is the MOW/MTC 

Headquarters at Nakur u . Construction commenced on 

17th December , 1979 with a contract sum of KShs . 20 , 631 , 800 

and was supposed to be completed after 94 weeks . At the 

time of the survey the project had not been completed 

and the contractor was claiming up to KShs . 53,000 . 000 . 

Mmrn & PP had agreed to pay up to KShs . 42 , 000 . 000 . The 

final example is a K. A. F . project ut Nanyuki which was 

scheduled for completion in October , 1982 , but at the 

time of the survey was 80 percent complete . Initially 

it had been esti1ated that the required flooring 

materials would cost KShs . 800 , 000 . At the time of 

procurement , however , KShs . 1 , 700 , 000 was required . 

Since not enough money had been set aside for this , 

the suppliers refused to lay the mater ials , thus 

causing further delay and also exposing the materials 

to the danger of being ruined as a result of moisture . 

The contract has had 7 variation order s . 

The three examples cited above adequately substantiate 

the point that due to lack of control , projects suffer 

cost overruns. But this should not give an impression 

that there is generally inc idences o f overexpenditur e 

o n building proejcts on annual basis . 
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On the contrary , there have been perennial cases of 

underexpenditure onthe total vote for building projects . 

See table 1- 3 below. There is no doubt that this is 

also a product of poor control of projects during the 

implementation process . 

Financial 
Year 

1976/77 

1977/78 

1978/79 

1979/80 

1980/81 

1981/82 

1982/83 

1983/84 

Value of v.ork 
on the Annual 
~~rks PrograillJ:TE 

(E) 

99 ,286 , 155 

138 ,382 ,1 39 

204 1 159 1 532 

249 ,989 , 558 

348 ,840 , 383 

390 ,683 , 701 

454 ,426 ,1 11 

464 , 235 , 537 

Voted funds 
in the Dev . 
Est.i.rrates 

(E) 

19 , 398 ,000 

29 , 651 ,00 

40 , 148 ,00 

46 , 111, 146 

59 ,1 74 ,000 

64,577 , 111 

64 ,535 ,428 

46 , 217 ,815 

Spent 
(£ ) 

16 , 713 ,000 

17 ,543,000 

20 , 148 ,000 

32 , 000 ,000 

37 , 000 ,000 

43 , 518 ,000 

41 ,980 ,000 

46675 , 117 

Table 1-3: Building Development Progrart1re - Expenditure 

of funds , 1976/77 - 1983/84 

Source : Forward Planning Gr oup MOWH & PP Job 

Status Repr orts Summar y . 

% 

86 

59 

49 

69 

73 

67 

65 

101 

The above table and the other examples cited to 

illustrate the inadequacy or lack of variou..: manage!ilent 

functions , clearly indicate t hat the complaints 

registered on the poor implementation of building 

projects are not completely unfounded . They are 

ju~tifiable and require s e r ious attention . 

View of MOWH & PP on the poor implementation of projects 

So far views on the unsat isfactory per formance of 

MOWH & PP on the implementati on of building pr ojects 

have been noted , a nd t hrough the pr elimina r y s u r vey , 

verified a s contain i ng s ubst ance . 
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What remains at this stage of problem identification is 

to n o te, o nce again in a preliminary manner, whether 

MOWH & PP recognizes that it has problems in meeting its 

responsibilities or not . 

The Chief Architect of the Ministry in his paper entitled 

"Constraints on the implementation of Government projects 

imp l emented through Ministry of Works , Housing and 

Physical Planning " presented in November, 1984 at a 

Seminar at the Kenya Institute of Administration (K . I. A. ), 

Kabete, fully agreed that his Ministry was not meeting 

i ts obligation of providing buildings and other auxiliary 

f acilities in good time . He however attributed this 

phenomenon to several external factors , most of which 

were completely impossible for his Ministry to control . 

He cited the following factors: -

(i) Lack of adequate professional and sub-professional 

staff to undertake the documentation and 

supervision of projects . The main cause of this 

was that the local University of Nairobi, was 

not producing enough professionals, and the few 

produced were competitively sharea with other 

East African countries and the private sector . 

The problem has even been compounded further by 

the poor rate of renumeration offered by the 

public service to its employees . This means 

that even officers recruited do not put in their 

best because their morale is low and have their 

minds set on entering the private sector . Most 

of them actually do leave in the middle of their 

services , thus abandoning projects they had 

started and generating confusion in the implemen ­

tation process . 
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According to the Chief Architect ' s estimates, 

the Ministry for example requires not less than 

150 Architects and twice as many Architectural 

Assistants in order to effectively undertake 

all design work in- house . The present position 

is that only half of the required number exists, 

20% being expartriate sta:: . The position is 

made worse by the fact that half of the Architects 

available are still fresh in the profession and 

require regular guidance . 

(ii) For a long time the inadequacy of professional 

staff has been alleviated by the provision of 

consultancy fees by the Treasury for commissioning 

of projects to private consultants . In the 

(iii) 

last 3 years , however, the amount made available 

under this provision has constantly reduced and 

presently can hardly cover the fee notes for 

consultancy services on o n-going projects . 

Non- compliance with the necessary procedures for 

planning and execution of building construction 

projects laid down in the Treasury Circular No . 5 

of 7th ~ay 1974 by the Client Ministries is one 

of the strong points advanced by MOWH & PP . The 

circular stipulates first and foremost that 

projects should be submitted to MOWH & PP 12 

months in advance of the year in which they will 

be funded to give MO\ffl & PP enough lead t ime to 

plan and document them in readiness for physical 

implementation . This provision is hardly 

observed as projects are submitted in an adhoc 

manner and then pressure mounted by Client 

~inistries to get them started immediately . 
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Other aspects of non - compliance with the Treasury 

circular include submission of projects without 

confirmed sites and adequate briefs . This makes 

it dif~icult for ~OWH & PP to draw clear implemen­

tation programmes for such projects . 

(iv) Poor budgetary control by the Client Ministries 

is another point noted for causing delays during 

project implementation . Client Ministries often 

make budgets without involving MOWH & PP . The 

end effect of this is that some projects are 

over- funded while others are under- funded . On 

over- funded projects , cases of under- expenditure 

occur, while the inverse occurs on under- funded 

projects . Projects which are normally under­

funded generate a lot of contractual problems. 

The contractors sensing that they have exhausted 

the available funds for the projects within a 

particular period usually decide to "go- slow" . 

In serious cases they simply desert sites or 

transfer the available plant and labour to other 

sites . Since the Government is short of cash to 

pay the contractors their outstanding payment 

certificates , it loses the required control and 

the projects suffer . 

(v) Projects are also delayed due to non- availability 

of imported materials . Some building materials 

are not locally available and orders have to be 

made from overseas countries . These orders have 

to be scrutinized by the Central Bank before 

import licences are issued . This takes time and 

affect project performance . 
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(vi) The Chief Architect also adds that there is generally 

a problem of availability of G. K . vehicles to 

cransport officers to various projects ' s~tes for 

supervision , valuation and general inspections . 

(vii ) Finally, the ~inistry finds it difficult to 

implement two Government policies which are in­

compacible . The first policy is about t~e provision 

of infrastructural facilities which meet the needs 

of the populace at minimal costs and within the 

shortest time possible . The second policy requires 

the ministry to deliberately develop an indegenous 

construction industry . 9 This means that local African 

Contractors should be deliberately promoted 

through the following identified means :-

training in contract management aspects . 

provision of credit facilities on easy terms . 

preference in the awarding of contract 

especially on small projects - say with an 

estimated total cost of less than £ . 250 , 000 . 

The problem which disturbs the ~linistry is that despite 

its clear knowledge of the fact that African Contractors 

perform very poorly on sites , it is obliged to consider them 

while awarding tenders . ~1ost of them considered end up 

causing delays on their projects simply because they do not havf 

sufficient technical knowledge to undertake construction work , 

and also lack other necessary resource inputs . The Ministry 

is empowered by clause 27 of its Standard Contract Agreement 

to terminate the Contractor ' s employment when his performance 

is unsatisfactory . 
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Or alternatively apply the liquidated damages clause 

to l e vy fees from contract payments to enable it recover 

funds l o st due to delay in completion of projects . It 

howe v er finds this difficult to do as most affected 

contractors would simply collapse, and this would not be 

in t h e interest of the Government . Even without that 

cons i deration, some of the contractors are members of 

the Association of Kenyan African Contractors and when 

in problems , they implore the Association to make a lot 

o f noise on their behalf on how the Ministry was being 

impassive to t~e plight of the local contractors . Some­

times politicians also step in and make an issue out of 

t he subject and MOWH & PP is left with no other alter­

nati ve but to compromise by granting extensions to 

c ontract periods .· 

Due to the conflicting priorities , the Chief Architect 

notes that small projects frequently suffer delays 

during implementation and comparatively have more 

contractual problems than big projects which are 

exc l u sively undertaken by well established construction 

fi rms . 

Fo rmulation of Hypothesis 

The sources of information so far examined reveal the 

f oll owing points : 

(i) Public building projects are delayed . 

(ii) There is a case of perennial under - expenditure 

on funds provided by the Government for 

building projects . 

(iii) There are cost overruns experienced on building 

pro jects . 



- 22 -

(iv) The construction industry (building) despite the 

goodwill from the Government is st1ll in the doldrums 

because of lack of local manpower with the capability 

to undertake construction works efficiently . 

(v) The Government ' s objecti ves of developing the 

construction indust-·T as a catalyst fo r rural 

development and fo r gener ation of employmen t 

opportunities will not be realised in the 

shortrun because o f Ministry of Works , Housing 

and Physical Planning ' s inability to play its 

role as a key a c tor i n the industry effectively . 

Having noted these points , it becomes possible at this 

preliminary level of the study to create a fra.I'!etJOrk within Yklich an 

examination of the problems facing public building projects 

to be made and suitable courses of action prescribed for 

~orrective purposes . But befor e this is done , it should 

be noted that the c r itical point of discussion is efficiency 

and how it can be achieved . It is an obvious fact that the 

level of efficiency which goes into the implementation 

of projects determin e their success . Efficiency is 

a function of management . It is the ability to achieve 

optimal results , products , etc . , with available 

specified inputs . Manage ment o n the other hand can 

be defined as " the process of planning , organizing and 

controlling activities " . Its main task is the inter­

gration of diverse; sometimes co- operative , sometimes 

conflicting elements into a total organizational 

endeavour . This involves the co- ordination of human 

and material resources towards objective accomplishment . 



- 23 -

When people ~alk about management, they refer to people 

at the higher echelon of the organization system, but 

the usual connotacions suggests group effort with four 

basic elements (i) towards objectives (ii) through 

people (iii) via techniques and (iv) in an organization .
10 

It is through these four basic tenets that a look at 

Ministry of Works , Housing and Physical Planning and 

its operations can be made . The guiding questions are : 

(i) how does the Ministry organize itself towards the 

accomplishment of its given responsibilities? 

(ii) does its organizational set - up provide for the utiliza­

tion of modern management concepts? 11 

With the above in view , it now becomes possible to 

formulate an hypothesis which should help in giving 

focus to the important aspects of this study . The 

hypothesis is that Poor Planning and Control of Public 

building projects is responsible for their inefficient 

implementation . 

Assumptions 

The above hypothesis is based on t he following assumptions 

which are pure management theories : 

(i) Planning and control are the two management 

functions which largely determine the efficiency 

involved in implementing activities . Through 

these twu factors, activities are defined in a 

logical manner , their contents noted well in 

advance ; strategies to be applied formulated , and 

the resources required rationally allocated. Care 

is also taken to ensure that desired goals are met 

with the specified resources. These entails the 

use of appropriate modern management tools such 

as Networks and computers. 
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These tools enable managers co produce quantitative 

solutions to problems and to predict accurately 

the penalties or benefits involved in certain 

ommissions . In cases of holdups, escalations, 

etc~ points where corrections should be made are 

accurately determined and the required remedies 

such as "crashing " and "variations " applied . 

rhis assumption is based on the findings of the 

preliminary survey which indicated that MOWH & PP 

had no systematic planning procedures and possibly 

as a result , failed to develop an efficient 

control system. Incidental ly planning and control 

are so heavily inter-dependent on each other that 

the absence of one makes the operation of the 

other simply illusionary . This is a proven manage­

ment fact which is adequately illustr ated in 

f i-ure 4 in chapter 4 of this study . For the 

time being it is enough to note only what Kast 

says about c ontrol . 

'Ihe control function m:mitors the system, 
keeps things in line and facilitates the 
intergration of activities . Organizational 
control i s inextricably intertwined with 
planning . Planning provides the frarcework 
against which the control process v.orks . On 
the other hand, feedback fran the control 
phase often identifies the need for new plans 
or at l east adjust::Irents to existing ones . 
Typically, individual and organizational 
behaviarr involves a continuing sequence of 
planning- :i.rrq;>lenentinj-controlling cycles . 

(ii) The second assumpt i on which is equal l y impor tant 

is that fo r any organization to achieve its goals 

or objectives , the managment should develop and 

utilize a sound communicati on system which e nables 

it to monitor the operations of the or ganization 

effectively . 
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The management should determine the levels or 

points at which it should be informed of the 

progress of its projects . For example , it 

should as a matter of policy be informed of say -

projects newly submitted by the Client ~inistries , 

projects ready for construction on site, projects 

completed, projects delayed by more than 10% of 

the contract t~me , projects with possibil i ties 

of incurring cost overruns , etc . Specific 

reports should be prepared and given to the top 

management for their consumption . On the basis 

of these reports , the management should preci­

pitate corrective measures and generally bring 

pressure to bear upon culprits . This is called 

"management by exception" and provides the necessary 

control that is usually required to get activities 

well done within any organization . 

Modern writers refer to this communication system 

as "Information- decision system" . Kast says the 

following . 

'lhe tenn 1 inform:ttion-decision system 1 is 
used to ~ize the fact that information 
developed shool.d be requested in the light 
of t.ile decisions to be made throughout the 
organization . Information decision systems 
should be related to the levels of the 
Managerial Systan- technical, organizational , 
and institutional and the basic nanagerial 
functions-planning , organizing and controlling . 
Organization is the f r amework for implerrenting 
planning and control; organization is relat ed 
to corrm.mication; and camunication is repre­
sented by an information-decision system. 
'l'hus the key to success in planning and cont­
rolling ;my operation lies in information-decision 13 system. 
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A look at the standard forms used by the Ministy 

of ~'iorks, Housing and Physical Planning for 

recording and disseminating projects progress 

information co various recipients reveals that 

all reports prepared, be they on physical or 

financial status of the projects are meant for 

the consumption of the Client Ministries, the 

Treasury and for circulation among various 

profess ionals in the Ministry . The top manage ­

ment of the Ministry , i.e. the Ministers, Assistant 

Ministers and the Permanent Secretary do not 

receive any status reports at all . They only 

keep in touch through adhoc briefings provided 

by the departmental heads or their deputies . 

These briefings cover projects which are consi­

dered as sentitive. 14 

Sometimes their counterparts in other Ministries 

or contractors approach them with a view of having 

problems facing their projects solved . In such 

cases , they request for information from below, 

and that is how they get to know what is happening 

on a few projects . 

It is clear that this approach does not keep the 

top managrnent officials well informed and there­

fore sufficiently involved in the implementation 

of the projects. The vital pressure expected 

from their offices , in cases of lapses, tends to 

arrive late when projects have suffered much 

damage and very little remains to be salvaged 

For the reason discussed above , it is therefore 

reasonable to assume that poor implementati on 

of projects is partly brought about by poor 

communication which is an ingredient of control . 
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(iii) The final assumption deals with the aspects of 

differentiation and intergration of organizational 

activities . Differentiation is defined as "the 

state of segmentation of the organization system 

into subsystems , each of which tends to develop 

particular attributes in relation to the requirements 

posed by its relevant environment" . Intergration on 

the other hand is defined as "the process of achiev­

ing unity of effort among various subsystems in the 

accomplishment of the organization ' s tasks" . 15 

Through the process of vertical and horizontal 

differentiation , the activities for organizational 

performance are separated . They then have to be 

intergrated . The requirements of the environment 

and the technical system often determine the 

degree of co- ordinati on required . In some 

organizations , it is possible to separate 

activities in such a way as to minimize these 

requirements . In other organizations , particularly 

those departmentalized functionally , intergration is 

more important . It is important to recognize the 

interaction between the need to specialize 

activities and the requirement for intergration. 

The more differentiation of activities and 

specialization of labour , the more the difficult 

of co- ordination . Coordination of activities 

is a very important element which enable~ goals set 

down in plans to be realised . Litter16 suggests 

three primary means for achieving coordination : 

through the hierarchy , the administrative system 

and voluntary activi t ies . 

In hierarchical coordination various activities 

are linked together by placing them under a 

central authority - typical pyramidal structure . 

The administrative system provides a second 

mechanism for coordination of activities . 
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A g reat deal of coordinative effort in organization 

i s concerned with a horizontal flow of work of a 

r outine nature . Administrative systems are formal 

pr ocedures designed to carry out much of routine 

coo r d inative work automacically . Many work procedures 

such as memos with routing slips help coordinate 

e fforts of different opera~ing units. 

A third type of coordination is through voluntary 

me ans. The individual or group of individuals sees 

ne ed , finds a programme and applies it when deemed 

necessary . Much of the coordination may depend upon 

the willingness and ability of individual or groups 

t o voluntarily find means to intergrate their 

a c tivitie s with other organizational participants . 

Voluntary coordination requires that the individuals 

ha ve sufficient knowledge of organizational goals 

a nd objectives, adequate information concerning the 

specific problem or coordination , anrl the motivation to do 

s omet hing on their own . 

Three approaches have been advocated for as suitable 

f or i nte rgrating activities and generating the required 

c oordination in an organization . They are : 

- Use of committees comprising members of different 

departments or functional areas . 

- Use of task forces , teams and project offices . 

- Use of "linking pins ". This is an idea advanced 

by Likert who notes that 

Increases in functionalization, in blln, nake 

effective coordination both nore necessary and 

even nore difficult . The rrechanism for achieving 
intergration is by having people serve as 
1 linking pins 1 between the various units in the 

organization. Horizontally there should be 
certain organizational pa.rticiJ:)ants who are 
rre.mbers of both gra.1ps and se:r:ve as coordinating 
agents bet:YJeen them. On the vertical basis , 
individuals serve as 1 linking pins 1 between their 

own level and those above and below. 
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'Ihus t.'u:oogh this system of ' linking pins ', tlie 
'volrmt.a.ry coordination ' necessary to rralce the 
dynamic system operate effectively is achieved. 
nus constitutes a nultiple, overlaping group 
structure in f-tlt:> '"'T":l'anizatl.on . 17 

With the above background given, re=lection can be 

made upon the way Ministry of Works , Housing and 

Physical Planning differentiates and intergrates its 

activities . It can be noted that 1ifferentiation 

has been per=ectly achieved by sec~ing up six profess ­

ional departments to deal with all professional 

aspects of building . The departments are Architectural, 

Quantities and Contracts , Electrical , Structural , 

Housing and Physical Planning . There is also differen­

tiation by location which enables projects to be 

identified and implemented according to the districts/ 

provinces they fall in . 

Unfortunately intergration has not been achieved 

mainly due to the feeling of independence among members 

of various professions . It is difficult for example 

to organize Design Liaison meetings or to have fully 

attended site meetings . Problems affecting the 

projects are looked up as " the Arcl-titects " or "the 

Electrical Engineers " problems. ~ut not as the 

"project team 's problems " as they should be . Because 

of lack of intergration, the element of coordination 

becomes difficult to achieve, which in turn makes it 

difficult to make plans/programmes for projects 

which are real istic and readily acceptable by all 

participants . There is therefore a serious lack of 

the required framework for collective planning . 

Members of various professions draw programmes without 

serious consultation with each other . The net effect 

of this is that there is disharmony in priorities . 

Plans of different departments do not properly 

interface and this makes control difficult to achieve . 
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Study Objectives 

The objectives of this study are mainly three :-

(i) Identify the problems underlying the implemen­

tation of public building projects. 

(ii) 

(iii) 

Suggest practical means of solving these problems . 

Expose benefits inherent in the use of modern 

management techniques for project implementation . 

Study Area 

The area covered under this study is the entire republic 

of Kenya . Projects considered are drawn from various 

parts of the country . This is mainly to help in : 

(i) Determining whether the environmental factors 

have any bearing on the performance of the 

projects so that the study can propose that 

they be provided for at the preliminary planning 

stage and how . 

(ii) Making comparison of the performance of projects 

handled at the headquarters and those ones handled 

in the provinces and districts . The critical 

point here being to determine whethere efficiency 

is in any way related to the proximity of the 

centres of performance . 

Scope of the study 

The study is on the implementation of public building 

projects . ~inistry of Works, Housing and Physical 

Planning is the Government agency charged with this 

responsibility . Parastatal organizations carry out 

their own building construction with MO\iH & PP involved 

at a more or less consultancy level . 
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The volume o f work carried out by these organizations 

a s compared to MOWH & PP is quite insignificant, and 

considering h ow they organize themselves when implementing 

the ir works not only makes the study burdensome, but also 

too general to be of any significance . For these reasons, 

t h e study has practically limited itself to public 

bu ilding projects undertaken by the Ministry of Works, 

Hou sing and Physical Planning . 

The study has also ignored the implementation of the 

maintenance projects. Two reasons account for this . 

The first one is that most maintenance projects are 

comparatively small in content and utilize little amounts 

o f resources . The projects are also quite varied in 

nature and this nakes it difficult for this study to 

collectively prescribe for them elaborate management 

pr ocedures for use , as is intended for development 

pr ojects. The second reason is that there is currently 

a study being conducted in this University on the 

implementation of maintenance projects and it will 

c ertainly address itself to "aspects of planning and 

control . " 

About new building projects undertaken by the iHnistry, 

the study places emphasis on the implementation stages 

between "projects conceived" and "projects let to 

contractors" . The major stages involved are 17 in 

number and are listed below in the order they follow 

during implementation . 

( i) Brief obtained 

( ii) Site confirmed 

(iii) Site surveyed 

( iv) Sketch design commenced 

( v) Sketch design completed 

(Vi) Sketch design approved 



(vii) 

(viii) 

(ix) 

(x) 

(xi) 

( xii) 

(xiii) 

(xiv) 

(xv) 

(xvi) 

(xvii) 
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~'lorking drawings commenced 

~vorking drawings completed 

\vorking drawings approved 

Spec/ BQs commenced 

Spec / BQs completed 

Tenders invited 

Tenders opened and analysed 

Acceptance sought from the Client Ministry 

Treasury approval sought 

Acceptance returned to MOWH & PP 

Acceptance given to contractor 

The main reason for laying more emphasis on the above 

stages is that the Ministry , not withstanding the roles 

of t he Client Ministries and the Treasury, has more 

control over the projects during these stages . It can 

influence the project content, pace of design and 

documentation and through choice of contractors, deter­

mine the performance of the projects on the sites . If 

change can therefore be effected at these stages, 

significant benefits can be realised even at construction 

stage . 

When construction commences on site, the Ministry is 

left with the tasks of supervision, certification of 

work done for payment purposes, and finally preparation 

of final accounts . The fate of the projects is more or 

less in the hands of the contractor , although the 

Ministry can exert itself in a number of ways to get 

things going well . How this can be done has been 

di scussed in Chapter 4 and 6 under chapter headings 

"project control " and conclusions respectively . 
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Research Methodology 

The subject of the study was identified in ~arch, 1984. 

This was followed by some light research work , mainly in 

Librar ies and also in form of the preliminary survey . 

The purpose of these two was to verify beyond reasonable 

doubt that the problem existed and formed an adequate 

basis for a study of this magnitude . Serious work on the 

subject, however , started in July , 1984 and continued 

until March , 1985 . 

In order =or the study to be thorough and come up with 

meaningful findings , it was considered necessary to 

adopt two approaches described below . 

The first approach consisted of the collection of raw 

data and pertinent information mainly from MOWH & PP 

offices . Data sought was mainly the type that could 

help the study in developing a clear understanding on 

the following : 

(i) How MOWH & PP manages its projects . 

(ii) Major problems underlying the implementation 

of projects and their causes . 

(iii) Stages where lapses in the implementation occur . 

(iv) Average durations experienced as delays on 

projects of various magnitudes . 

(v) Voted funds versus expenditure 

(vi) Culprits of this unfortunate phenomenon . 

Data to this effect was retrieved from project files , 

contract payment cards , job status cards , job status 

reports, job cost summary sheets , job programming charts 

(Bar Charts ) and the Annual Works Programmes . 
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Before the commencement of this exercise, it had been 

envisaged that specific field techniques such as stratified 

random sampling and systematic random sampling would be 

used . This, however, proved very difficult and could 

only be utilized on two types of documents , i . e . the 

Job Status Cards and the Contract Payment Cards, simply 

because of the chaotic way in which documents are filed 

in MOWH & PP offices . 

The survey started by drawing up two major categories of 

projects to be examined. The first category consisted of 

projects implemented between 1972 and 1979 . This was 

furthe r subdivided into two grou?s : those implemented, 

i.e . designed and supervised, in Head office and those 

implemented in the Provinces . The second category of 

projects consisted of projects implemented between 1980 

and the present . Like the former , they were also sub­

divided into two groups , based on the centres of 

implementation . In all , there were 5791 projects (Job 

Status Cards) divided into four groups as follows :-

(i) Projects implemented 1972 - 79 - Head Officer= 2370 

(ii) II II 1972 - 79 - Provinces = 861 

( iii ) II II 1980 - 85 - Head Office = 1632 

(iv) II II 1980- 85 - Provinces = 922 

The main reasons for categorizing projects as above were 

two . The first one being to see whether the change in 

the organization structure of the MOWH & PP in 1979 from 

Matrix Organizational Structure to Functional Organizational 

Structure was in any way respo~sible for the existing problem~ 

The second reason was to establish whether proximity to the 

project sites had significant advantages during the 

implementation of projects . 
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After the cards for projects had been stratified as shown 

a bove, it was noted that not all of them could be conveniently 

examined . It was therefore decided that only the tenth card 

in t h e series of each category should be sampled for 

examina~ion . This meant that in all , 579 cards were 

a vailable for scrutiny, which was considered an adequate 

r e presentation . 

The contract payment cards o n the other hand were sampled 

randomly without replacement. There were approximately 

3 ,000 cards , out of which 300 were drawn for examination . 

Some cards were not available as they had been condemned 

to the archives . 

As already indicated , other documents could not be 

drawn out in any systematic manner which could eliminate 

bias . It was therefor e decided that these documents should 

s erve as supplimentary sources of data . For example, 

the Job Status Cards could first be drawn through 

stratified random sampling . Then , other documents 

containing information on the projects recorded on the 

c ards picked, could be deliberately sorted from wherever 

they were stored. Once retrieved , the contents of 

t he documents could be scrutinized and recorded alongside 

t he one already retrieved from the cards . 

The second approach used in the study was to collect data 

a nd other pertinent information through the use of 

questionnaires and in depth interviews. See appendix 8 

fo r the sample of questionnaire . 

70 questionnaires were administered as follows :-

(i) 30 questionnaires to MOWH & PP officers of various 

professions. r1embers chosen were the ones ·.vi th an 

experience of not l ess than 5 years in project 

implementation . 
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(ii) 1 0 questionna·ires to the Liaison Officers in 

the Client Ministries . 

(iii) 10 questionnaires to the Consultants . 

( iv) 20 questionnaires to the Contractors. 

There were two main reasons why questionnaires were administered 

as above . The first reason related to the total population of 

the relevant people to be administered with questionnaires . 

For example, in MOWH & PP there were less than 100 professionals 

who had been involved in project implententation for over 

5 years . Giving questionnaires to 30 of these professionals 

essentially meant covering one third of the total population, 

which for practical purposes was considered representative 

enough . The same argument could be used for Liaison Officers 

in Client Ministries and also consultants whose population were 

estimated to be 3 times the samples administered with 

questionnaires . The second reason had to do with what was 

expected in terms of useful information from each group of 

individuals . The contractors who were registered with MOWH & PP 

were for example over 2 , 000 , but not much was expected out of 

them in terms of useful information . 

Apart from the collection of raw data and other relevant 

information through field surveys , it was considered 

necessary to concurr ently carry out library research . Library 

research was mainly geared towards creating an acquintance with 

the various project management problems and their solutions 

as experienced in the technologically developed countries 

and other third world countries . The interest here lay 

in establishing whether problems of project implementation 

experienced in other countries were similar to the Kenyan ones 

and whether their solutions could also be prescribed here 

wholly or with modifications . 
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As a matter of fact, much of what was derived from libary 

r e search has been given in Chapter 2 , 3, and 4 . The 

conclusion is a l so partly based on the information gained 

thr ough library research . 

In c o nducting library research the =allowing libraries were 

vis i t e d : University o f Nairobi - Main library and the 

Faculty of Architecture , Design and Development ' s 

library ; Kenya Building Centre library; Mcmillan library 

and the Institute of Development Studies library . Literal 

10rks looked at are shown in the bibliography . 

The final part of the research involved the tabulation and 

anal ysis o= the data and information gathered . At this point 

the use of descriptive statistical tools such as frequency 

distributions , arithmetic meAn , mode , proportion measures of 

despersion, fractile s ~nd percentages came in 

handy . The main inter~st in analysing the data was to 

establish whether the problems of project implementation in 

'10WH & PP were 'linged on what had been hypothesized as 

lack o f proper planning and control . The second interest 

lay in determining whether other factors had a bearing , and 

if so , of what significance? Data analysis was also intended 

to establish whether the problems noted could be attributed 

partly to the current organizational structure used by 

MOWH & PP . The present structure is what is generally 

ref e rred to as "Functional Organizational Structure " . The 

str uctu re came into use in January, 1980 . Prior to t his , the 

Min i stry utilized Matrix Organizational Structure . 

Functional and Matrix Organizational Structur es 1r~ 

discussed in greater detail in Chapter 2 . The main reason 

fo r noting the performance of projects during the 

dif f e r e nt times when the structures were in use was to 

establish whether one structure provided a better 

f ramework within which eff i ciency in project management 

c ould be achieved . 

• 
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The analysis of the data and other information gathered 

provides the study with useful observations {findings) 

on whose basis conclusions are drawn . On this basis the 

study make s recommendations as to what should be done 

both in the short- run and long- run to improve the perfor­

mance o f public projects while under implementation . 

Def inition of impor tant terms 

The need to define important terms in this study arise 

from an awareness of the fact that terms usually carry 

different meanings when used in various subjects and 

under different circumstances. Also that certain terms 

used in the study are not in universal usage, but more 

o r less , coined and exclusively used by the organization 

under study, i . e. Ministry of Works, Hous i ng and 

Physical Planning . 

Suc h terms inc l ude "Client Ministries" and " Building 

Development Projects 11
• But before any definitions are 

made , it can be noted that these terms are referred to 

as important simply because they are more frequently 

used and also. are used in the definition of the scope 

of the study . 

The first term which should be defined here is 11 a project ". 

R. L. Martino in his book "Project Management " defines 

"a project " as; 

an overall task which has a definable beginning 
and definable end . It consists of a number of 
related and dependent activities, all of which 
utilize resources and upon which there are 
imposed internal and external conditions . 
Basically then , the elements of any project are 
these : 

{1) Ope rations - the things to do 

(2) Resources - the things we or others use , 
consisting of men , money, material, machines 
and time . 

(3) Conditions or Restraints - under which we 18 
must work , such as deliveries and deadlines . 
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Using Martino's definition, a building project can be 

regarded as a project whose definable end or product is 

a building . 

Ministry of Works , Housing and Fhysical Planning goes 

further than this and categorise3 building projects into 

two : Building Development Projects and Building Maintenance 

Projects . Building Development Projects are the ones which 

interest this study and are defined by the Ministry as 

follows :-

a building developrent project is an item of 
building or construction work which includes:-

(a) labour, rraterial, equiprent and installed 
equir:m=nt that will becare an essential part 
of new, or additions to work or buildings . 

(b) Alterations resulting in a change or restriction 
in the future use or function of a works or 
building such as : 

(1 ) Alterations to structural systems e .g . 
relocation of bearing walls . 

(2) Changes in outline plan or profile, e .g . 
a change in height or usable floor area . 

(c) Restoration or improverrents when the cost of 
the project by reason of the introduction of 

improved rraterials will exceed by 25 percent 
the cost of restoration to as- built condition 
with rraterials similar to those previously 
incorporated in the works or building. 19 

Building maintenance projects are on the other hand 

defined as "works involving the repair or restoration 

to the original or equivalent conditions of fixed assets" . 
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The other term which requires consideration at this point 

is " the activity" . In some cases this term is treated as 

bearing the same meaning as the term " the task " . In this 

study che term "the activity" will be preferred and is 

here below defined by J~s Mcmahon as "specific unit of 

work that can be accomplished without interference or 

interruption from any other work units " . 20 

Essentially activities are components of a project that 

bear a logical relationship to each other , and when one 

refers to project management, all that is meant is the 

intergration and co- ordination of these activities with­

in appropriate organizational framework to achieve optimal 

results . 

Ideally each activity should be selected so that it is 

small enougr to be visualised as a complete entity for 

estimating p~rposes . On the other hand , the size of 

the task must be large enough to represen~ a measurable 

part of the whole project . 

Management has already been defined while setting the 

assumptions of the study as : 

'planning, organizing and controlling activities 
\vi.th the nain purpose of intergrating diverse -
sorretirres co-operative, sanetirres conflictive 21 
elerrents into a total organizational endeavour ' . 

When applied on projects , it becomes project management . 

Project management could be in respect to various 

activities e . g . farming , mining, transportation , building, 

etc . Whichever the case , the principle involved, when 

properly interpreted and applied, does not change . The 

principle is that for project management to be considered 

efficient , the aspects of planning , organizing and 

controlling of the project activities must be done 

correctly . 
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As indicated, t~e study only considers two aspects of 

pro ject management , i . e . planning and control . Organ1za­

tio n is not overlooked, but is viewed as the framework 

within which the other aspects function and by consider­

ing them exhaustively, it too is sufficiently covered . 

Planning is defined by Matino as "the deter~ination of 

the tasks to be done, their necessary sequence and their 

resource requirements to achieve project objectives" . 22 

It is also worthy taking note of definitions by other 

authors. Webster ' s New World Dictionary defines planning 

as "any detailed method formulated beforehand , for 

doing or making something" . 23 

From the above two difinitions, it is clear that planning 

is therefore the process of deciding in advance what should 

be done and how . It involves selecting objectives and 

developing policies , programs , and procedures for achieving 

them . It has an implication of futurity and implies the 

use of skill in arriving at plans for objective accomplish­

ment . 

Esentially, a plan has three charateristics . First, it 

must involve the future . Second , it must involve action. 

Third, there is an element of personal or organizational 

identification or causation ; that is , the future course 

of action should be taken by the planner or someone 

designated by him within the organization . 

There are various categories of planning and it is 

important at this point that some delimitations be made 

about the type of planning under consideration . 
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Long - range,medium- range and short- range planning deal 

with the futurity of the present decisions in terms of 

(1) seting goals and developing strategies to achieve 

them and (2) translating strategies into detailed 

operational programmes . Point (2) mainly reflect medium 

and short- range planning . Long- range planning involves 

policy formulation and setting up of goals , and spans 

over periods of 5- 7 years and above . Medium- range 

planning covers periods between 3- 5 years; while 

short- range planning covers durations between 0- 3 years . 

Short- range planning is also referr ed to by Kast as 

"short , derivative and functional which ideally should 

be based on and intergrated into long - range planning ". 25 

They note further that long- range planning establishes 

the basic framework within which short - range i . e . 

detailed programming and operational planning t ake place . 

Operational planning in an organization involves setting 

goals, drawing budgets and determining datelines . 

Within the scope of medium- range or short- range planning , 

three types of planning can be described, i . e . functional, 

project and comprehensive . 

Functional planning deals with the planning of a component 

or aspect of a large- endeavour . Branch notes as follows : 

... intricate series of actions which lead to 
a predetennined result, be it in connection with 
a chemical process , structural design of a beam, 
manufacturing a watch , or account ing for the 
transactions of a large enterprise . 26 

Project planning incorporates functional planning . It 

is more diverse and covers a wide range of activities. 

Examples of this incl ude such acts as the construction 

of a boulder dam , aircraft- carrier , large manufactur ing 

plant, etc . 
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Comprehensive planning, finally, describes the ultimate 

in man ' s endeavour to perform major achievements , shape 

his environment, or affect the future . It therefore 

includes functional and project planning, but transcends 

them in scope, magniturde and complexity . It includes not 

only three dimensional accomplishments in space but social 

mechanism such as laws , regulations, policies and forms of 

organization - for example , planning for a nation, or an 

extensive sphere of governmen~al activities such as 

agriculture , the military services, etc. 

The definition for planning has briefly touched on the 

various forms of planning . It should clearly be noted 

that t he main concern of the study lies with only one 

form of planning i . e . project planning . 

The next term to define is "project control " . First, 

the word control has several connotations, for example27 

(i) to check 

(ii) to regulate 

(iii) to compare with a standard 

(iv) to exercise authority over (direct or command) 

(v) to curb or restrain . 

Several ideas come out of these : (a ) control is an 

important means of co- ordinating diverse activities 

towards objective accomplishement , (b) it regulates 

output by measuring actual versus expected performance 

and (c) it is also concerned with means as well as ends. 

The control process is concerned with the effectiveness 

and efficiency of a system or a process. Note is 

continously taken of how well the resources are employed 

and utili zed and at what output levels . 



- 44 -

Ivor Seeley in his book Building Maintenance page 276 

quotes Ray as describing the "management process of 

control" as : 

(1) setting performance standards at the 
appropriate level to achieve a given objective 

(2) measuring actual performance and comparing 
it with the standard 

(3) taking appropriate action in event of ac~gal 
per=ormance deviating from the standard . 

The final point to note about control is that it is 

inextricably intertwined with planning . Planning is 

a necessary pre- requsite for control . One controls 

what has been planned . 

In this study control will be looked at as it applies 

to building project management . It will be portrayed 

as the tool required to ensur e the acomplishment of 

bulding programmes and projects . 

While considering the processes of project planning 

and control , one general term , i . e . "Management 

techniques " will be mentioned often . Management 

techiniques in question are the analytical tools used 

in the processes of planning and control . These 

include techniques like model building , linear 

programming , break- even analysis , network analysis , 

work break- down structure , resource allocation and 

levelling, inventory analysis , and finally computer 

use . This list is not e x haustive of the currently 

available management techni ques . But this does not 

matter as the study will only consider 3 of these 

techniques in detail and the rest in passing . Greatest 

emphasis will be placed on Network analysis and under 

this an exhaustive study will be made of the application 

and utilization of operational tools like Critical Path 

Method (CPM), Precedence network s , Programme Eva lua t i on 
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and Review Techn1que (PERT) and Graphical Evaluation 

and Review Technique (GERT) . 

One term appearing in this study which is not universally 

used is "the Client Ministries" . The first point to note 

is that among all Government Ministries, it is o nly Hinistry 

of Works, Housing and Physical Planning which has the 

responsibili~y of implementing building construction works . 

Other Ministries simply submit their building requirements 

to MOWH & PP . This establishes a clientele sort of 

relationship, thus necessitating the use o f the term 

"Client Ministries" . Since all Ministries have building 

projects submitted to MO\~ & PP, they are in essence all 

clients of MO\ffi & PP . 

Commissioning of projects is a term with double meaning . 

In Ministry of Works , Hous ing and Physical Planning, 

commissioning of projects means "use of consultancy 

service on the design and/or supervision of projects " . 

This service comes in when the projects cannot be done 

in- house due to either their complexity or urgency or 

both , and often , due to shortage of professional 

personnel . 

Commissioning has also a different meaning especially 

when in reference to industrial projects . It is the 

process involving the maintenance and running of a 

project immediately after the completion of consturction 

works and installation of equipment . The period when 

the projects are comrnisioned varies according to the 

terms of agreement between the developers and the 

contractors . In Ministry of Works , Housing and Physical 

Planning , the equivalent of this is the "defects liability 

period" which usually is 6 months . 
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As indica ted above, ~tm~H & PP implements building projects 

on behalf of ocher Ministries, referred to as Client 

Ministries . These Ministries like other clients in the 
construction industry control their funds and before the 
contract documents are finalized and the contractor 

in vi ted to enter into contracts, lette.rs of acceptance 

are sent to the client Ministires informing them of the 

contractual arrangements in the pipeline and seeking for 
aut hority to finalize them . This stage is generally 

known as "acceptance stage" and subject to the urgency 
of the project varies between 1- 60 days . Unless 

otherwise stated, the tender validity period expires after 

60 days . 
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Summary/ Study Outline 

I n the discussions presented in this Chapcer , the problem 

o f poor implementation of public building projects has 

been noted . Its existence has been verified as real, and 

some of the factors causing it brought out in general 

terms. Consideration has also been given to the 

o r ganization of the study - the aim being to evolve and 

maintain a proper methodology of looking at the problem 

identified and coming up with serious answers to it . In 

a n attempt to achieve this , delimitations have been made 

to the study under headings : Study objectives , Scope and 

a rea . A useful guide has been found in a number of 

a ssumptions, which in turn have assisted in the formu ­

l ation of the hypothesis . Finally, important terms have 

been defined . This has been done so as to lend more 

clarity to the present and further discussions . 

The subsequent chapters , although owing their existence 

to the first chapter, are o n the contrary quite different 
f rom it . Chapters 2 , 3 , and 4 , for example , mainly deal 

wi th literature review . Through this exercise, an attempt 

is made at understanding problems afflicting building 

p r oj ects in particular and the organizational setups under 

which they are implemented in general . In Chapter 2 for 

e xample, emphasis is placed on general management theories 

s uch as Hidentification of Organizational Objectives H, 

"Management by Objectives", " Information- decision Systems H, 

"Structuring of the Organizations", " Intergration and 

di fferentiation of resources H, etc . The study at this 

l evel aims at drawing a parallel between good and bad 

rranagernent practices . 

Chapters 3 and 4 deal with two specific aspects of 

management , i . e . planning and control respectively . In 

Chapter 3, modern planning techniquies such as network 

analysis and other operational tools are r eviewed . 



- 48 -

Again the point is to bring out the desirable points . 

Cha pter 4 on the other hand discusses the control 

pr ocedures such as progress information gathering, 

r eporting , information analysis , use of meetings, corre­

c c ive action, etc . 

The essence of the discussions in Chapters 2 , 3 and 4 is 

to create standards , basis as it were , on which findings 

documented in Chapter 5 can be compared, thus making it 

possible for deficiencies to be noted and corrective 

a ction pointed out . 

Chapter 5 contains findings of the survey carried out through 

data collection and analysis , and face to face interviews . 

Chapter 6 is the final chapter and is a conclusion to the 

study . It contains in summary form the observations 

a rrived at after noting the findings . Most of all , it 

presents what are considered, in view of the findings and 

observations made , as the ligical remedial measures . 

Most of these corrective measures are based on ·or derived 

f r om the discussions con tained in the literature review 

chapters . 
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CHAPTER 2 

REVIE\v OF RELATED LITERATURE 

Introduction 

Management in General 

Conception 

Most people have heard and used the term management . In 

t he usage of the term , there have been no restrictions : 

f armers in the rural areas have talked about managing 

t heir farming activities ; traders their business; 

o rganizations their affairs , and even sportsmen , their 

s porting activities . In all these cases , successes and 

f ailures have been attributed to good and poor management 

respectively . This conception is correct . 

The question which arises however is ; apart from these 

people , organizations , etc . being aware of the fact that 

management , or rather its quality , is responsible for the 

k ind of results achieved in any endeavour , how many of 

t hem know in practical terms what it is all about and can 

p ractice it? The question is prompted by an awareness 

t hat all over the world , and particularly in the so called 

Third World Countries , there is a general disatisfaction 

about the way scarce resources are being utilized . 1 It 

is felt that most ends which could be accomplished with 

less resources, are currently being achieved with more to 

the detriment of the existing finite reserves . 2 

Concern about the management of resources , although now 

being expressed in firmer terms , is not a new one . It 

is an area which has drawn human beings attention since 

time immemorial . Various theories , some dating back to 

t he great days of the Roman Empire , have been propounded . 

In all of them, attempts have been made to show how people 

can organize themselves to accomplish their undertakings 

with minimum effort . 
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It was however not until the emergence of the Industrial 

revolution and the experiences gained therefrom , that 

most of these apparently loose theories, and ideas were 

redefined, given more meaning and presented in a forceful 

manner . By the turn of the century the subject had taken 

shape and was being researched into very vigorously . The 

people who have been responsible for this development 

include Fredrick Taylor , Max Weber , Abraham Maslow , 

Jane Mouton , Fredrick Herzberg , Robert Blake , B . F . Skinner, 

Rensis Likert and Dauglas Mcgregor. 

Ideas advanced by scholars of management have not been 

correspondingly similar but can be placed into three 

categories : (1) the bahavioural sciences which emphasize 

the psycho - social system and the human aspects of 

administration {2) the management sciences which emphasize 

quantification , use of mathematical models and application 

of computer technology , and (3) the latest approach known 

as the systems or contingency approach which lays emphasis 

on the drawing and unification of the essential elements 

from the first two approaches in order to meet a given 

situation. 

In this chapter a review is made of the literature 

currently available {on the local scene) on the subject 

of management with emphasis placed upon the aspects 

relating to the implementation of building projects . 

The review aims at bringing out what various authors 

have said about problems affecting the smooth implemen­

tation of projects , and how they can be overcome . 

As a starting point, it is better to revisit the 

definition of management . 
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According co Kast , 3 it: is "the coordination of human and 

material resources toward objective accomplishment . " 

Youker 4puts 1tfuat management has five important aspects , 

i . e . defining objectives, planning activities, allocating 

budgets and resources , motivating personnel and control­

ling progress. Two points emerge out of these definitions : 

one , there have got to be objectives which should be 

met through the intergration of disorganized, unrelated 

resources of labour, materials, plant , money , time and 

space ; and two, the intergration process should be 

achieved through the use of appropriate techniques and 

within a suitable organizational framework . These two 

points are important and to a large extent create the 

framework within which this review is made . 

Definition of Objectives 

Youker defines an objective (or goal) as a statement 

of where an organization is going , what it is trying 

to accomplish and what are being aimed at . 5 He further 

adds that "the effective articulation of the objectives 

is the single most important factor in organizational 

effectiveness " . 

Most management thinkers agree with the views expr essed 

by Youker , but add the following points about objectives : 

(i) they should be ranked in terms of priority . 

(ii) they should not be regularly changed . This 

results in wasted effort and personnel 

disillusionment . 

(iii) everybody in the organization should understand 

and work towards achieving them . Personal 

objectives shoul d be kept at bay . 

(iv) they should be backed by budgetary allocations . 

(v} they should be provided with parameters necessary 

in effecting control in the organization . The 

parameters should enable quantitive and qualitive 

measurement and comparison in terms of r esults 

achieved or outputs as apposed to inputs to be 

utilized . 
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David S . Brown6notes that defining and understanding 

objectives enables managers not only to seriously think 
about their projects but also to get them into "meaning­

ful and measurable terms". Over and above this , he notes 
that it makes it possible to instal in an organization the 
Management By Objective (MBO) system; a system which has 

various advantages such as : encouraging forecasting and 
planning , efficient utilization of human resources , act­
ing as an incentive , setting standards which can be 

used for control purposes and finally , encouraging 

dialogues between various administrative levels . Of 

the final point he notes : 7 

In the rrajority of organizations , private as 
well as p..lblic , a shcx::kingly srrall CU'I"Cmlt of 
discussion takes place between levels with 
respect to objectives, with not too surprising 
results. 'lhe standard explanation is that it 
is not needed - objectives are already known 
and understood, if not followed . 'lhis is not 
so. 'Ihere are substantial differences over 
what is wanted - and \t.hy; and the like . MBO 
has encouraged discussion and consultation by 
requiring rreetings between those at different 
levels . 

Before this discussion on objectives is brought to 

conclusion , it is important to note whether the non ­

adherence to this particular aspect of management has 

anything to do with the poor implementation o f projects , 

especially in this country . Jon R. Moris in his paper 

entitled "The Transferability of Western Management 

Concepts and Programmes , an East African Perspective", 

observes that although the Western world has been 

extending a lot of assistance in terms of funds to African 
Countries "it is only possible to identify a number of 

small projects which are successful , but difficult to 

find examples of successful big projects or rural deve­

lopment programmes"~ 
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He attributes this widespread phenomenon to poor manage­

ment skills . He notes two key issues which are relevant 

to this discussion . First and foremost , objectives of 

most programmes , projects , etc . are not clearly under­

stood by the irnplernentors, thus making planning and 

control very difficult . This leads to Management by 

Crisis . The explanation for this lies in the type of 

education available to almost all professionals of 

which he has the following to say : 

Managem=nt has been the missing function in 
the education of the service professionals 
(doctors, agriculturalists, engineers , and 
resource scientists) , just as rural development 
has been a missing sector in rranagem:mt education. 
Amidst a rather large voll.llle of forrral instruction 
supposedly conveying rranagerrent skills to middle 
and upper- level trainees , rranagerrent as such 
receives relatively little emphasis. The real 
essence of ef fective management never becomes 
explicit: 'Managercent ' remains a mysterious 
residual factor to trot out at the end as one 
of the preconditions for effective irrplerrentation 
of r ational planning . 9 

The second issue relates to the formulation of policies , 

plans and strategies which have to be used in achieving 

the defined objectives . More often than not the 

implementors are not involved in this exercise and 

therefore end up uncommitted . Moris notes that : 

Increasing decision- making takes place among 
a relatively srrall circle of peopl e at the 
top of each organization . A sizeable portion 
of each coon try ' s ' high- level manpower ' is 
being either disused or misused. Before 
decisions have been anounced, they are 
' sensitive ' and ' confidential ' - not suitable 
for discussion, but once launched, thel becorre 
' policy ', which is equally sacrosanct . 0 
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One other reason why most organizations in Kenya and 

other parts of Africa , particularly public ones , are 

shrouded in confusion and vagueness is the fact that 

the few individuals in managerial positions are over­

burdened w~th heavy workloads undertaken in a heavily 

bureacratized system full of unmotivated staff . 11 

Aporopriate Techniques 

These vary considerably , depending on the technological 

advancement of the country in question . In the context 

of this study , they are techniques falling within the 

various management functions such as planning , organizing , 

directing and controlling - which can be easily applied 

or utilized in Kenya . Most management writers provide 

for the quantitative , if not , qualitative measurement 

of work or the values therein. Operational Research 

techniques such as the Critical Path Method (CPM ) , 

Project Evaluation Review Technique (PERT) , Linear 
Programming , Statistical decision theory , etc . are 

therefore favourably discussed . Model building and 

computer use are also looked at in the same light . 

Most of these techniques are discussed in greater detail 

in chapters 3 and 4 of this study under chapter titles 

planning and control respectively . 

Organizational Frameworks 

It has already been noted that in pursuit for efficiency 

organizations should define objectives clearly and 

identify proper techniques for use . It must be added 

that success can only be guaranteed when all these are 

being done within the framework of a suitable organiza­

tional structure . Youker brings out this point very 

emphatically in his paper , "organization Alternatives 

for Project Managers ". l 2 
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Most of the ideas he raises on organizational frameworks 
or structures are discussed at length in the later part 
of this chapter . 

Project Management 

In the foregoing introductory part of this chapter , an 
attempt has been made to bring out some of the key 
issues in management which are directly relevant to 
this study . These provide an adequate background 
for tackling project management which essentially form 
the subject of this study . 

Definition 

Project management has been described by some authors 
as an art and by others asa science . Whichever 
description is accorded to it , it is not deprived of 
its role which essentially is the application of 
management concepts on projects during their implemen­
tation with a view of achieving efficiency . J . W. Huang 
in his attempt to define project management describes 
it as follows : 

In broad terms project rnanagerrent plans and directs the process of developrent of a project to enable it reach , in the best possible way( and with the best possible way) and with the best possibli results the intended objectives of the project . 3 

Although this definition is acceptable, one observation 
can be made about it : it fails to bring out the element 
of control which is a management function in its own 
right, not really part of directing , and a very important 
one especially when discussing project management . 

In respect to building projects Oberto Orbeti describes 
project management : 
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. . . as the v.ork that an architect or an engineer 
rrust undertake Yohen an owner finds it appropriate 
to retain him not only to design but especially 
to organize and carry through a project from 
the tirre of property selection and acquisition 
to substantial conpletion by t:he last ca1struction 
contracwr, and during warrancy periods, to 14 rronitoring of deficiencies and their rectification . 

Need for Project Managerrent 

The following are a few of the reasons why project 

management is required especially in this country : 

(i) Since Kenya attained independence in 1963 its 

commitments in respect to the provision of the building 
infrastructural facilities have increased not only in 

numerical terms but also in scope and complexity . 15 These 
commitments have had to be met from the scarce resources, 

which unfortunately have not been available in sufficient 
quantities due to the correspondingly slower rate of 

growth of the economy . There has therefore been some 

strain imposed on the resources . This strain has 
increased to higher proportions with the years . The 

explanation for this phenomenon lies partly with the 

world economic recession which among other things has 

curtailed the proportions of aids and grants which 

the country has been using to alleviate its adverse 

economic position ; and partly with the booming popula­

tion of the country which has made it more urgent for 

the country to increase its commitments despite its 

limited resources . 

In view of the above facts the need for available 

resources to be rationally allocated and stringently 

controlled becomes rather obvious . 

(ii) Building construction projects generally consist 

of many activities . The number varies according to the 

scope and complexity of the projects . 
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In order for any project to be considered well done , 

all the activities must be properly done . This 

requires the use of appropriate techniques to ensure 

that coordination in the execution is achieved and 

project objectives do not suffer . At the implementation 

stage, the project objectives are normally to complete 

the project at the least cost , at the earliest possible 

time and meet the desired quality standards. Project 

management ensures this by providing good plans for the 

projects; and through the control system , ensuring that 

the unexpected and unwanted situations are detected early 

and corrected . 

(iii) Closely related to the foregoing is the fact that 

bu ilding construction projects involve various people 

of different professions and trades . There is for 

example the client , architects , engineers and quantity 

surveyors , the financiers, the contractors and the 

various tradesmen , the sub- contractors, the materials 

suppliers , etc. All these people have personal objectives 

which in most cases are contradictory to each other 

and those of the projects . They however have to work 

together, relate to each other harmoniously; achieving 

their own objectives while at the same time maintaining 

those of the projects . Project Managers make this 

possible through their skilful application of the 

management techniques - both scientific and behavioural . 

To drive the need for project management home , it is 

important to look at other peoples ' experiences. 

A.C Sidwell notes that studies carried out in Australia 

on Organizational forms reveal that " those with a high 

level of managerial control and those which were non ­

traditional (e . g design and construct , Project Management , 
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etc) performed better on time, gave a higher level of 

client sat1.sfaction and overran the budget by less" . 16 

Project ~anagement : Views 

Project Management, it appears , is easy to preach but 

difficult to practice . This maybe explains why the 

earlier literature on the subject has made insignificant 

impact and the current writers are placing emphasis on 

the practical aspects of the subject . Some of the 

problems which have been identified as lending hand to 

the slow development of the practice stem from the 

confusion surrounding aspects such as : 

(i) who qualifies as a project manager for a building 

construction project? 

(ii) at what stage of project development should he 

come in? 

(iii) 

{ iv) 

( v) 

what should be his responsibilities? 

to wnom should he be answerable? 

where should he be based? 

Answers to the above five problems (questions) have been 

varied and in some cases contradictory , thus leading 

some authors to make the following observations : 

Oberti: -

Project Management is a confused notion applied 
to many different \oJO:rking and contractual 
arrangerrents . Often in the field of construction , 
project rranagernent is offered by general contractor s 
as a substitute for traditional contracts to allow 
speed and flexibility .. . Arguernents have been raised 
ranging from the necessity of having the project 
directed by the rrore experienced contractor to 

that of having the project directed by the rrore 
technically oriented and pure consultant. l7 

Oberti ' s observation is not complete in the sense that it 

fails to bring out the fact that even among the professional 

there are wrangles as who should take complete charge 

of the project . Is it the architect , the engineer , or the 

quantity surveyor? 
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Edwin 0.0 Sawacha 1n his study carried out on project 

management also notes that the concept of project manage­

ment is misunderstood quice alot, even among the so 

called project managers . In a case study he carried out , 

some respondents to his interviews conceived project 

management to involve only the development of the brief of 

che client . Others perceived it "as a coalition between 

selected experts/professionals under the leadership of 

an independent project manager for the sole purpose (of) 

implementing a single project or group of related 

projects on behalf of a client" . Finally , others saw it 

as a process whereby a client appoints a project manager 

after completion of design stages . His role in this case 

is seen as one of a liaison officer interfacing between 

the client and the rest of the contributors to the project 

with the primary role of ensuring that t he project is 

systematically planned and built within an agreed cost, 

programmed time and to specified quality standards . 18 

Sawacha refutes these conceptions and points out that 

the practice of project management is embodied in the 

person of the project manager who through the co- ordination 

of the construction processes integrates all parties 

involved in construction on behalf of the client . He 

adds that through project management , attempts are made 

to achieve the successful planning , co- ordination and 

implementation of the project to the satisfaction of the 

client in terms of fulfilling the brief , achieving cost 

limits , within the time - scale and to appropriate quality 

standards . 19 

Sawacha ' s views clearly indicate that the project 

manager should be recruited early enough to enable him 

participate in the development of the brief . At this 

stage only two parties exist , i . e . the client and the 

consultant . The consultant ac t s in advisory capacity to 

the client and his interest in the project is quite 

minimal . It is therefore rational that the project 
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manager be recruited to work for someone whose interest 

in the proJect is significant - someone whose objectives 

are one and the same as those of the project . The only 

person at such stage is the client . 

The responsibilities of the project manager , assuming he 

works for the client or owner , partly depends on whether 

he is an in- house staff or not , and partly on the desire 

of the owner to be involved in the management of the 

project. Usually in- house project managers have more 

authority and do not need to clear with anybody on every 

decision they make . This is not so with those from 

outside the organization . tfuichever case , Oberti notes 

as follows : 

the project manager rrust be truly an independent 
party ~.<.flo will not enter into additional contracts 
for the project , who will not e.'<ecute an~ portion 
of the construction by himself , but will arrange , 
co-ordinate and supervise all contracts for the 
owner, and that the owner will enter into all 
contracts necessary for the execution of the Y.Ork20 
including all procurerrents that rray be necessary . 

Oberti f urther adds that although financial risks and 

rewards pertaining to a project are t o be borne by the 

owner , the responsibility of ensur ing that the budget 

initially agreed upon is not necessarily overrun , lies 

with the project manager . 

He adds that a project manager appointed from outside 

the organization can be assisted by a team of ins i de staff 

to administer the project right from design stage to 

construction completion . The inside staff can particularly 

help him in monitoring cost performance . But this should 

not be overstreched . The project manager should be left 

to run the project to his best ability . This has benefits 

of quickening decision making and also improving communi­

cation ; which in turn minimises costs and time . 

There are two views advanced in r espect to who shoul d take 
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charge of the proJect . The firsc v1ew which is 

traditiona1
21

, insist on the architect being responsible 

for co- o rdination of all teams involved in a building 

construction project . This view is however now being 

rejected and replaced by one advocating for all 

professionals involved in building construction works 

long enough to understand the operations of the industry 

to be accepted as project managers . 22 This study finds 

this view more rational and therefore acceptable. 

Finally the question of where the project manager should 

be based is one which has no clear- cut answer . It is 

an issue which depends on the proximity of the site to 

the main offices, the complexity of the project and the 

amount of control required . A case study carried out in 

Britain indicated that geo~raphical distance impaired 
23 

effective communication thatrequire face - to- face contacts , 

which are prerequisites for good project management . 

As a complementary point to what has already been stated, 

it should be added that although project management is 

the responsibility of the project manager , it is not 

possible to achieve the objective of the project without 

the assistance and willingness of all other parties 

involved . All people should work as a team and assist 

each other whenever possible . Oberti notes that too 

often , much time is wasted on the identification of areas 

of responsibility that belong to the client, to the project 

managers and to other parties . This leads to "a lack of 

understanding of the collective effort necessary to achieve 

the economi c objectives which are truly the primary purpose 

of the existence of the project manager .
24 

The final point to note about project management in this 

discussion is that , it is only successful when practised 

in an organization with the right organizational structure . 

Sidwell in his paper, "The Measurement of Success of Various 

Organizational Forms for Construction Projects"
25 

highlights 

on the importance of this fact. The subject "organizational 

structures " and their suitability is discussed in the latter 

parts of this chapter . 
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Sources of Literature 

In this part of the chapter an attempt is made to review 

l~tera~ure on projec~ management in greater detail . For 

ease of reference , the litera~ure available and reviewed is 

categorized according to the sources . 

Government Publications 

Very little literaturP, has been generated locally on the 

subject of project management , especially in respect to 

building . Most studies carried out have concentrated on 

housing programmes and the planning and management of indus ­

trial and commercial ventures . Literature on housing has 

generally dwelt on how the Government can shelter its people . 

Aspects that have received prominence in the discussions 

include r evision of building by - laws and the general 

specifications , and the use of cheap locally available 

materials in construction of houses. 26 Other aspects 

which have been considered include the spartial distribution 

of housing estates and the supporting infrastructur e in 

major towns , tenant participation in construction work 

and procurement of finance for housing purchase and cons ­

truction . The notable omission in these studies is the 

fact that project management aspects s u ch as the rational 

allocation of time on various project activities have 

received very little emphasis . This explains why housing 

schemes such as the Onyonka , which were conceived far back 

in 1977 and anticipated to be ready for occupation within 

a period of two years , were completed i n 1983 with tenants 

being forced to pay extra amounts of money to cover cost 

overruns caused by delays in implementation . 27 

World Bank which has been and still is the major financier 

of housing programmes , has been alarmed by this phenomenon , 

and has put pressure on the Government to establish a project 

management unit . This has been done in the Ministry of Wo r ks , 

Housing and Physical Planning . It is hoped that the unit 

will meet the serious need for planning and contr ol of 

housing programmes . 
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. 
Studies o n the planning and management of industrial and 

comJ'I"e r c ia : •:entures are equally many . The need for these 

stud i es ha s ~a1nly been generated by external financ1ers, 

who have i~sisted on the production of feasibility studies 

and o t her re:aced econom1c reports oefore funds are granted. 

The only scholastic contribucion of these reports is the 

k nowledge ge~erated on the planning and organization of 

industria~ and commercial projects . This knowledge is 

h owe ver not complete in the sense that it places no 

emphasis o n the building aspects of the projeccs which are 

very crit1cal in so far as the projects ' proficability is 

c oncerned . To illustrate this point, it is worthwhile 

noting that chere are three types of risks associated 

with non - completion of projects on time : 

(i) loss o: valuable time in putting products on the 

market . A delay normally gives time to other 

competitors to enter the market and take away the 

anticipated benefits . It is an old business 

whole premises are being rehabilitated or 

renovated, the long period can be a disaster in 

the sense that some of the regular customers or 

clients can be lost with financial consequences . 

( ii) extension of the break- even point of the investment . 

According to Kharbanda , one year ' s delay in a large 

induscrial project could be disastrious . The 

sign if icanc e of this point is illustrated by 

figure 2 . 1 . The diagram is about a processing 

plant project estimate d to cost £50 million . 

Interest rates are estimated to bring final cost 

to £65 million . The implementation period , i . e . 

planning and construction , is expected to last 

3 years and thereafter the project becomes 

operational at an annual profit margin of £12 

million . At this rate, the break - even point is 

projected between the first 8 - 11 years of 
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operation . However , if the project is delayed by 1 year , 

the break - even point goes 4 years into the future .
28 

) / 

cash flow 

A · if no interest payable 
B · ready on t ime. 15°/o 

interest pay a b l(l 

70 C · on<Z y<Zar d<Zlay with 
15°/o interest payabi<Z 

£million 

Figure 2 - 1 : Effect of delaying p r oject compl et i on 

by 1 year (O. P . Kharba nda , Project Cost 

Contr ol i n Action , P . 46) 
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(iii) increase in the over all project cost due to 

overheads . "Overheads " is normally a provis i on 

in the budget covering items such as management 

costs , stationery , t r ansport , etc . As indicated 

in figure 2- 2 , overheads are directly related 

to the time spent on a project . 

8 

A - Cost Administrati on 

B - Cost benefit 

Figure 2 - 2 : Cost benefit related to time 

(O . P . Kharbanda , Project Cost Contr ol 

in acti on , P . 34) 
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To emphasise the need to meticulously manage the 

construction aspects of commercial and industrial projects, 

it is worth noting the experience of the Kenya Chemical 

Food Corporat1on Mollases projec~ at Kisumu . This 

project , initially estimated to cost Kshs . 200 million , 

was abandoned when it was found out about four years 

later that over Kshs . 1 billion would instead be required . 29 

Reasons for the escalation were several , including poor 

management of the project during the early phase of the 

project . This resulted in the slow implementation of 

the project , which in turn made the project be caught up 

by the devaluation of the Kenya shilling and the 

appreciation of the Swiss franc and the American dollar , 

thus rendering the feasibility studies carried out 

unrea listic . 

The only relevant Government publications on the 

implementation of building projects were ~rodu~~o by 

the Ministry of Works , Housing and Physical Planning 

between 1970- 1975 . Prior to this "era of elightment" 

it had been realised that the Government building 

programme was increasing at an annual rate of 10 million 

pounds , and to cope with it , there was need for 

"improved procedures for project planning , preparation 

and monitoring , which would lead to savings in time , 

in funds and better designed buildings . 30 A 

Reorganization Study for MOWH & PP was launched through 

the joint efforts of the Kenya Government and the 

Canadian International Development Agency (CIDA) . The 

study recommended the formation of a planning and 

programming unit whose functions would be as follows : 

(i) the determination of a revolving building 

programme for al l minis t ries . 

(ii) the ascertainment of building costs involved . 

(iii) the responsibility for f orward planning , including 

manpower planning . 
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(iv) the phasing of projects and expenditure in 

accordance with the annual rate of expenditure 

provided for in ~he Developmenc Plan . 

(v) the review and revision of construction priorities . 

(vi) the preparation of the annual Development and 

Recurrent estimates . 

(vii) the planning and progress control of development 

programmes . 

(viii) the preparation of applications for , and 

negotiat ions of foreign loans . 

It was realised that in order to achieve the above , four 

issues should be seriously considered . 

{i) the organization structure of M. O. W, H&P .P. 

and its principal client ministries . 

{ii) the current methods of planning and monitoring 

projects . 

(iii) establishment of broad information needs of 

M. O. W, H&P .P. and its client ministries . 

(iv) use of computer for control of projects in the 

building programmes . 

The survey also made a number of obser vations as follows: 

(i) the scheduling and reporting system was faulty . 

(ii) there was history of underspending brought about 

by lack of enough lead time on the part of 

M. O. W, H&P . P . to enable it prepare and submit 

realistic estimates ; and also poor communication , 

both before and during the construction phase , 

between M. O. W, H&P . P . and the clients , resulting in 

delays in approval of drawings and issue of 

authorities to incur expenditure (A . I.E . ) 

{iii) there was lack of consistent methods of liaison 

between M.O . W, H. &P . P. project architects and the 

clients ' planning officer s . 



- 71 -

Finally the study concluded that the use of "overall 

master schedules using the critical path method (CPM) 

should be developed . The interactions and inter ­

relationships of ~ . O . W.H&P . P with client ministries and 

the ministry of Finance and Economic Planning should 

be shown . On the basis of these master schedules , cost 

estimates could be assigned to each activity in the 

schedule . It was hoped that this would provide a clear 

method of defining and controlling costs . 

The product of the two studies was the establishment 

of the Forward Planning Group (FPG) with a view of 

steering the ministry towards the accomplishment of 

the outlined objectives . The Canadian Consultancy 

team which had carried out the studies was retained for 

2 years to run the Group . Subsequent to this were 

a number of steps taken to improve the management of 

projects . Projects were properly documented, making 

filing and retrieval of related data very easy . At 

the same time , publications were produced with an 

aim of helping those involved in project implementation 

work more efficiently . The publications made were as 

follows : 

( i) 

( ii) 

(iii) 

(i v) 

(v) 

(vi) 

(vii) 

(viii) 

the Drawing Mannual 

the M. O.W. Mannual - Workplanning handbook 

the c ritical path handbook 

the B~ilding organization and operations 

manual (BOOM ) 

the 'ueasury circular No . 5 of 1974 

the standard designs and details mannual 

M.O.W . precedence diagrams handbook 

Conditions of engagement and scales of fees for 

professional services for building works 

Strangely, most of these publications fell into disuse 



- 72 -

almost immediately and some of them which this study 

considers quite important , e . g the MOW Manual -

workplanning handbook, the critical path handbook and 

the MOW Precedence diagram handbook got lost and are 

not traceable anywhere - even in the Kenya Building 

Centre Library . In their absence , one is therefore 

left to imagine that they dealt with project aspects 

such as allocation of manpower on jobs , scheduling , the 

determination of the critical path and the project 

duration etc . A survey for this study which was carried 

out in the ministry revealed that there is no single time 

the ministry has utilized either CPM or the precedence 

diagram for the planning and scheduling of projects . It is 

therefore possible that the publications were made , but 

rejected by the professional staff supposed to use them on 

projects . 

The idea of having these publications must however be 

complimented as the right step towards ordering the 

building activities in the M. O. W. H&P . P . The fact that 

the publications were r ejected and easily got lost is 

rather sad and exposes an urgent need to replace them with 

similar updated ones . If anything the use of networks 

for planning and controlling building projects is now 

much more widespread and acclaimed than it was in 1971 . 

The other documents published and still traceable have 

not been in much use either . The "standard designs and 
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details ma nual" and "Drawing manual a, both 

care=ully worked out t o assist arch1tects and engineers 

wo r k ing on projects to come up with correct designs 

and drawings as quickly as possible , have been discarded . 

The sta ndard design worked out covered building 

facili t ies c ommonly undertaken by M. O. W. H&P . P s uch as 

staff hou ses - =rom categories A to G and their respe­

ctive accessories; barracks , health centres , d i spensaries , 

schools , police stations and border posts . The 

"de t ails" part of the manual covered the approved 

details for various building component s and also the 

me t h ods of detailing . 

In t he Drawing manual emphasis was placed on the 

princip l e s of drawing (part A) , planning and preparatio n 

(part B) and the drawing techniques . Under t h e 

principles of drawing the documen t advocated the use of 

"structured method of drawing " as opposed to " the 

tra d itional method" . It was argued that the f o rmer 

ena b led d rawings to be produced in an easy and o rderly 

manner since the relationship that exists between the 

components , the assembly and the location and layout 

was explicit . The drawings produced could be indexed 

c r o ss- referenced and filed in that order , thus making 

retrieval easy where it was desired to r e - use some 

details . It was argued that ~he use of re- usable 

details was beneficial in the sense that it enabled the 

a rch ite c t t o improve the quality and performance of 

buildings through improved designs made possible by 

the feedback gained from sites . It also freed him 

considerably from "everyday detailing " , thus allowing 

a greater propor tion of his time to be spent on the 

de s i gn aspects . 

On organization of design work and production of 

d rawings , it was pointed out in t he document that t h e 
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first and most important step was to co - ordinate all 

information relating to the project. It was noted: 

Co-ordination of all infonration relating to a 

project becorres of primary inp;:>rtance when the 

drawings and specifications have to be prepared 

by one or rrore specialists in addition to the 

architect . To avoid duplication of infonration 

and therefore reduce the risk of error, it is 

essential that clear decisions are made about 

the extent and fonrat of the inforrration to be 

provided by each trernber of the design team. 

'!his should be achieved by careful planning 

of v.orking drawings at an early stage in the 
project . 

As soon as the form of building has been 

determined, i.e at approved sketch stage , a 

list of drawings should be produced, 
distinguishing clearly between location , asserrbly 

and component drawings , and subdividing by 

element sumnary code . 'llie list shoold include 

existing drawings which are to be re-used on 
the project and provisional nurrbers should be 

allocated to all envisaged new drawings . 'lliis 

allocation sh01ld be on a basis which will 
allow all drawings to appear in a logical 

sequence within each elerrent.31 

It was further added that :-

accurate planning and progranming of w::>rking 

drawings can be achieved where there is a clear 

separation between design (including detailed 

design) and v.orking drawings . Any attempt to 

design as Y.Orking drawing proceed will 
invariably result in unsysterratic presentation 

and inaccurate progranmi.ng leading to a great 

deal of wasted t i.rre due to arrendrrents to 

completed Y.Orks . 32 

The manual, on the sequencing of working drawings pre­

parations , advocates the use of "copy negatives". It 

states that by taking copy negatives from master negatives 

at appropriate stages , considerable amount of drafting 

time can be saved. Secondly where the drawings are likely 

to contain common details , the technique 

guarantees accuracy and reduces the risk of errors 

between drawings emanating from different sources . 
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The pro cess is as :ollows : first, information is added 

to a base negative which in turn is used to produce negatives 

a t d i fferent stages of development . See figure 2 . 3 On 

subsequent negatives , only additional information should 

be added . But before chis can be done , it is necessary 

for the architect to agree with each specialist on the 

precise stage at which the copy negatives are to be 

t a ken, t he scale and the programme for drawings 

preparation and taking off . 

Figure 2 . 3 illustrates diagramatically the sequence of 

working drawings preparations . Numbers in the boxes from 

1 to 5 refer to stage negatives ; while numbers 6 to 17 

refer to copy negatives and drawings produced therefrom . 

The numbers in the brackets are activity numbers based 

on bu i lding elements . At every stage negatives are 

produced and utilized by various specialists , the 

r espective boxes are blackened . Production of drawings 

becomes relatively easier because all the specialists 

have t o do is to open the catalogue of " re- useable 

details" and simply insert the number of details as 

the y a ppear in the catalogue to the copy negatives. 

The d e tails ' drawings are then photocopied and attached 

t o other drawings . 

The advantages of using the method are listed as mainly 

t hree : 

( i ) 

( ii) 

(iii) 

d rawings are produced by various specialists 

with maximum speed, 

errors in detailing can easily be isolated and 

corrected , 

taking- off can be effected at various stages and 

when the drawings are ready , the bills of 

quantities on various elements are also ready . 

They are simply bound and the project is 

tendered immediately . 
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It is also indicated in the manual that the use of 

precedence diagrams, CPM or gantt (bar) charts is not 

hampered at all by the use of the structured method of 

drawing . See appendix 18 and 19 The appropriateness 

of whichever method however depends on the size and 

complexity oz the project . Gantt charts should be 

preferred on smaller projects, while precedence diagrams, 

CPM and other networks methods on bigger projects 

requiring more control . Small projects should utilize 

standard networks diagrams . 

The sad fact is that both the Drawing Manual and the 

Standard designs and details manual have not been put to 

use in MOWH & PP . One architect interviewed observed 

that most oz his colleagues resisted utilizing standard 

designs and details because this would make them 

unimaginative, uninovative in the long run . 

The remaining three publications , i . e . the Treasury 

circular No . 5 of 1974 , the Handbook of Conditions 

of Engagement and Scales of Fees for Professional 

services for Building Works and the Building 

Organization and Operations Manual (BOOM) are still 

in use , although not as much as was envisaged at 

the time of publication . Although the first two were 

published separately , much of their contents appear 

in BOOM . This eliminates the need to review them 

separately . 

BOOM , published in August 1975 was a culmination of 

the efforts dating back to 1970f71 and geared towards 

creating order and semblence in 1·1.0.W.H. & P . P ' s Operations . 
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The Manual, often referred co by most officers in the 

ministry as their "Bible" is in practical terms the 

only document comprehesive in covering the ministry ' s 

operations; and used substantially by both professionals 

and adm1nistrators without antipathy . 

The manual consists of 18 chapters plus the Treasury 

circular No. 5 of 1974 . 7 of these chapters were 

never written, while 1 is a glossary of abbreviations. 

That leaves 10 chapters plus the Treasury circular 

No . 5 of 1974 to be reviewed . 

First , the Treasury circular No . 5 of 1974. The circular 

was addressed to all Accounting officers (Permanent 

Secretaries) of all Government ministries and advises 

them on how they should identify and channel their 

building needs. Emphasis is made on the point that 

MOWH&PP should be given lead time of 12 months to 

enable it plan , design and document projects and the 

projects so submitted should be accompanied by site 

developmen t plans and letters of allocation from the 

Commissioner of Lands . Contractural procedures are 

also covered . These touch on the "validity period" , 

Group contracts , scope of work to be undertaken in 

provinces and variations to contracts. Accounting 

procedures including : Progress payments to contractors , 

retention sum and agency services payment are also 

dealt with. 

Like all Government circulars , the Treasury circular 

No . 5 of 1974 is a set of instructions . The important 

point is that these instructions were well thought out 

and created the necessary framework for M. O. W. H. & PP ' s 

operations . Most written chapters of BOOM were 
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based on it . Unfortunately since 1974 , it has not been 

revised and most procedures , especially financial , which 

have been reviewed now and again are not reflected there­

in . The most valid point as far as this study is 

concerned is that the circular stresses the need for 

enough time (at least 12 months) to be allocated on the 

planning and documentation of the projects . 

BOOM can be separated into two parts for review 

purposes . In the first part , M. O.W . H&P.P ' s responsibi­

lities , organization structure , authorities of various 

senior officers - right from the permanent secretary to the 

project team members , are defined . The interaction 

between the ministry and other external organizations 

such as client ministries , the Treasury , ministry of 
Lands and Settlement , National Construction Company 

and consulting agencies is also highlighted . 

The second part of BOOM deals with building operations 

and the procedures to be followed when carrying them 

out . Under this section , the first item 

discussed is what is referred to as "Job planning and 

Control" . What is noted as to be done is simply the 

drafting of the Annual works programmes ; estimation of 

costs of new jobs and submission of the same to the 

client ministries for their use in preparing forward 

budgets; collaboration with the Treasury in the 

preparation and publication of the Development Estimates ; 

and amendment of the Annual Works Programmes . It must 

be observed that this is not planning in the operational 

sense . Fl3nning in serious terms entails the use of 

operational techniques such as CPM , PERT , Precedence 

diagrams and bar charts . 
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Project control is also discussed under the same part . 

It is given in terms of monitoring physical and financial 

progress of projects, storing the information on Job 

status cards and preparing and submitting status reports 

to the client ministries and the Treasury . Physical 

progress is required to be expressed in terms of per­

centage of work completed; while financial progress as 

the ratio of cumulative expenditure to estimated project 

cost or contract sum . 

The only observation which can be made about the control 

procedures outlined in BOOM is that they are not 

adequate because they are based on a planning system 

which is not elaborate . Good plans , where they exist, 

provide targets which enable progress to be measured 

and analysed in quantitative terms , making it possible 

for lapses to be noted and corrective action initiated . 

Other chapters of BOOM deal with the procedural aspects 

of commissioning of consultants , tendering and acceptance , 

funding of projects , contracting maintenance projects 

and finally budgetary estimates procedures. Most of 

these procedures are currently out of date . 

BOOM , apart from being threatened by obsolescence is 

essentially a better publication than any other Government 

publication on building works . Its apparent omission 

however is its failure to state in practical terms how 

building activities should be planned and controlled 

with a view of optimizing on time and costs . 
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World Bank Publications 

World Bank is one of the major international financial 

institutions that has played a key role in the funding 

o f development projects , especially in the developing 

countries . Over the years , it has realised that most 

of its funded projects are never properly implemented due 

to a number of factors , ranging from lack of qualified 

personnel to poor organizational procedures . Poor 

implementation of projects has in all cases put a heavy 

burden on the recipients of funds in the sense that 

instead of the projects generating benefits and meeting 

people ' s needs , they have impover ished them through 

increased debt servicing ratios . Although the bank 

professes that the ultimate responsibility of project 

execution rests with the borrower , it has had to intervene 

in several cases t o rectify certain anomalies that would 

have otherwise worked counter- productive to the interests 

of the projects . In doing this , the bank ' s guiding 

principle has been that it has an interest in helping 

the borrowers to keep costs down and implement the projects 

on schedule . This principle rests in its responsibility 

as a development institution to improve the institutional 
33 

capabilities of its borrowers . 

World Bank through its subsidiary organizations; the 

International Bank for Reconstruction and Development 

(I . B . R. D. ) and the Economic Development Institute 

(E . D. I . ) has carried out research into the problem facing 

project implementors . Findings of these research and 

-case studies have been published , pr esented in semi nars 

and some produced in teaching mater ials form . In 

this study , a review is made of these publ i cations with 

a view of finding out wh a t soluti on s have been offer ed 

to some of the project implementors . 

Most of the World Bank publicati ons place a lot of emphasis 
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on the indentification of objectives as the first step 

in project management. They also stress the use of 

Management by Objectives (MBO) system. 34 These two points 

were reviewed in the earlier part of this chapter and 

nothing much can be added here . What should be added is 

the fact that they should be achieved within the right 

organizational structure . Robert Youker35 notes that 

most projects fail because they are implemented in a 

wrong organizational framework , which inhibits instead of 

progressing the achievement of their objectives . He 

goes ahead to identify three organizational structures 

and discuss their merits and demerits . They are (i) 

the Functional Organization (ii) the Projectized Organization, 

and (iii) the Matrix Organization . 

(i) The Functional Organization : It is the most 

prevalent organizational structure in the world 

today and is basically hierarchical in form . 

(See figure 2.4) . It is the standard pyramid with 

the top management at apex, and the middle and lower 

management spreading out down the pyramid . The 

organization is broken down into different functional 

units such as engineering/ architecture, contracts, 

accounts and administration . 

The structure is based on mangement theories such as 

specialization , line and staff relations , authority 

and responsibility and span of control . According 

to the "doctrine of specialization" , major functional 

units should be staffed by such disciplines as 

engineering , accounting , etc . This makes management 

easier especially when the specialists are put under 

a head with similar training background . 

The strength of this organizational structure is 

noted to lie in its centralization of similar resources . 

The advantages inherent in this are two . One , putting 
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members of the same profession together enables them to 

receive becter trai~ing and superv1sion. Two , professionals 

working together feel secure and comfortable , especially 

when the department has well de=ined career paths . Their 

security and comfort is also increased by their mutual 

support provided by physical proximity . 

The weaknesses of the structure are also two . When it 

is used in implementation of multiple projects , conflicts 

invariably arise over relative priorities in allocation 

of resources . For example , the engineer in an organi­

zation might wish at a particular time to concentrate 

on supervision and completion of on- going projects , 

while other members of other professions would like to 

engage in design work . Secondly , functional departments 

based on technical specia~ity often place more emphasis 

on their own speciality than on the goals of the 

organization . 
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Figure 2 . 4 - Functional Organizational Structure 
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(ii) Pro)ect Organization: this is opposite to the one 

just discussed in ~he sense that all resources 

necessary to a~tain a specific obJective are 

separated from the regular funct~onal structure 

and setup as a self - contained unit headed by a 

project manager . The project manager has consi­

derable authority over the project and may utilize 

resources either from inside or outside the overall 

organization . All the personnel on the project are 

under the direct authority of the project manager 

for the duration of the project , thus establishing 

a smaller , temporary special purpose structure with 

a specific objective within the large organization . 

See figure 2 . 5 . 

The advantages of the project organization include : 

the singleness of purpose and unity of command; 

development of an ' espirit de corps ' through clear 

understanding of , and focus on the single objectives; 

effective communication due to closeness of team 

members; and finally, the project manager ' s direct 

and quick accessibility to all project resources . 

Its disadvantages include : the duplication of 

resources ; the disruption of the organization 

through the introduction of visible temporary units; 

and also , the creation of insecurity among members 

as some of them look at the future after project 

completion with uncertainity . 

(iii) The Matrix Organization Structure: The critical 

difference between the two organizational structures 

discussed is that the sooner is organized around 

project inputs , such as engineering and marketing ; 

while the later on outputs , such as a new dam or 

product . Both of them are unidimensional in a 

multidimensional world and create problems in the 
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achievement of both long- term and short- term objectives 

within organizations . The problems can be settled 

through the use of the !'latrix Structure. 

The structure is multidimensional and tries to maximize 

the strength and minimize the weaknesses of both project 

and functional organizational structures . This is 

achieved through the combination of the standard vertical 

hierarchical structure with a superimposed lateral or 

horizontal structure . See figure 2 . 6 . 

The advantages of this structure include: the balancing 

of the organization ' s objectives (both long-term and short­

term) , the visibility of the project objectives through 

the project coordinator ' s office and also , the smooth 

coordination of activities across the functional depart­

mental lines . 

The major disadvantage is that the man in the middle 

works for two bosses . Vertically he reports to his 

departmental head; while horizontally he reports to the 

project co- ordinator or manager. In cases of conflicts , 

he is caught in the middle . 

To reduce conflicts between project managers and functional 

managers in a matrix organization , Youker advocates for 

adherence to the established relationships as in 

figure 2 . 7 

The three major organizational structures can be presented 

on a continuum ranging from functional organization at 

one end to project organization at the other end (figure 

2 . 8) . The matrix form falls in between and include a 

wide variety of structures , from weak matrix near the 

functional organization to a strong matrix near project 

organization . 
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The c ont i nuum in figure 2 . 8 is based on the percentage 

of the pe rsonnel who work in their own functional 

departmen t versus the percentage of personnel who are 

fu ll - time members of the project team . The dividing line 

between f unctional and matrix is the point at which the 

individual is appointed wit h part- time responsibility 

fo r c oordination across functional department lines . 

The b ottom line o f figure 2 . 8 shows that a weak matrix 

ha s a part time coordinator . The matrix gets stronger as 

it move s :rom f ull - time coordinator to full - time project 

offic e t ha t includes such personnel as systems engineers , 

cos t a na l ysts , and schedule analysts . The difference 

between a coordinator and a manager is the difference 

between mere integration and actual decision - making . 

On the far right , there is projectized organization form . 

Ordinarily , there is clear distinction between a strong 

matrix in which most of the work is still being performed 

i n the functional departments and a project organization 
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in which the majority of the personnel are on the project 

team . 

Another way to differentiate between a weak and a strong 

matrix is to analyse the relative degree of power 

between the functional departments and the project staff . 

Another continuum can be constructed (figure 2 . 8) with 

function on the left and the project on the right . For 

a given project one can decide where the power rests 

on the continuum for decisions over the project 

objectives, budgets , cost control quantity, time schedule 

resources , personnel selection and liaison with top 

management . On any given project the power will be 

strongly functional for some factors and strongly project 

for others . However , a profile line can be drawn 

from top to bottom that would indicate whether the trend 

is to the left (weak) or to the right (strong). 

In his final analysis of the matrix organization , Youker 

notes as follows :-

one key problem with rratrix organizations is that 
they tend to over load the functional depa.rtnents 
with work . If a functional depa.rtnent nakes a 
corrmitrrent to work rrore nan-hours on projects 
than it has available, conflicts over priorities 
between projects are inevitable. '!his problem 
can be alleviated, if not solved, by better 
planning . 

A natrix organization will not work effectively 
unless a rratrix strategic plan setting priorities 
on objectives and a Il"atrix b.ldget allocating 
resources also exist . 36 

To illustrate this point , the author comes up with the 

figure 2 . 9 . In this figure the project manager for 

project A will add horizontally across functional 

departments to get his total budget . In the similar 

manner various departmental heads add vertically across 

all projects for which their funds and r esources are 



- 90 -

Committed . The matrix budget must add up 100 per cent 
in both directions . Otherwise overcommitment on the 
part of departmental heads would result, thus creating 
friction and disappointments. 

"Survival technique in the matr~x organization" include 
the following : 

(i) It is important to have a charter from the top 
management defining responsibilities and authority 
for the project manager as well as the role of 
the functional departments . 

(ii) The project coordinator or manager must anticipate 
conflicts . Conflicts are inevitable with dual 
authority , but can be constructively channeled . 

(iii) Since conflicts are inevitable , it is important 
to develop teamwork and foster informal relation­
ships. 

(iv) The project coordinator's main power comes from 
the approved plans , budgets and schedule for the 
project. 

(v) To show their commitments to the budgets , plans 
and schedules , departmental heads should review 
and endorse their signatures on these documents . 

(vi) The matrix manager should use his boss when a 
nasty situation arises , and avoid direct confronta­
tion with departmental heads . 

(vii) The project Coordinator is concerned with "what" 
is to be done, not "how". He should use a 

management by objectives (MBO) approach , and not 
supervise functional departments too closely . 

(viii) Many of the problems of matrix management flow 
from the uncertainty inherent in the project 
environment . By definition a project is , to some 
extent a "new" effort . Careful and continous 
planning can help r educe uncertainty . 
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After discussing the organizational structures , Youker 
further discusses the citeria of selecting the appropiate 
one . He notes that : -

In the field of managerrent zealots like to say that 
their particular m::xiel is best. Neophytes want 
s:i.nple and unarrbiguos answers . Experienced and 
thoughtful observers , however , know that no one 
particular approach is perfect for all situations . 
'llie current vogue in nanagerrent literature is the 
contigency rrodel . 'Ihis theory states that the 
best soluticn is contigent upon the key factors in 
the environm:mt in which the solution will have to 
operate. 37 

In table 2.1 , he lists the key factors to be considered . 
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Functional Favour matrix Project (ized) 

Uncertainity low high high 
Technology standard complicated new 
Complexity low medium high 
Duration short medium long 
Size small medium large 
Importance low medium high 
Customer low medium one 
Interdependency low medium high 
(within) 

Interdependency high medium low 
(between) 

Time crir.icality low medium high 
Resources criticality depends depends depends 
Differentiation low high medium 

Table 2 . 1 - Criteria Organization Design Decisions . 38 

Youker proceeds to add that it is possible to use all 
three structures in the same organization on different 
projects . All three structures can also be used on the 
same project at different levels : for example an overal l 
matrix structure for the project with a functional sub ­
structure in engineering and a project organization in 
another functional sub - area . 

Before any choice is made however , consideration should 
be given to the following factors . 

(i) What is the r elationship between organizational 
design , the skills of the project manager and the 
project planning and reporting system? 

(ii) Are there ways of improving coordination and 
commitment in the functional s tructure without moving 
to p r ojec• o r mat rix structure? 
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(iii) What variations exist 1n the matrix structure and 

what are the advantages of each variation? 

Observations : Youker observes that it is not possible to 

decide on the organizational design without also deciding 

whom to select as the project manager and what kind of 

design one wants for the planning and reporting systems . 

These decisions are closely interrelated. For example , a 

successful project organization requires a project 

manager with the broad skills of a general manager. He 

must combine technical knowledge of the subject matter 

with management abilities before he can lead the entire 

project team . It makes no sense to form a project orga ­

nization if such a project manager is not available . 

The second observation is that usually , planning and 

reporting in a project organization are simple because 

the team is in close prox imity . The opposite however is 

of functional organization . Information in form of plans , 

schedules , budgets and reports is the key medium for 

integrating a functional organization . Therefore a more 

sophisticated planning and reporting system is required in 

a functional organization . 

He further observes that some people abandon functional 

organizations and turn to project or matrix organizations 

simply because the organization has failed on a series of 

projects . The best approach is to "analyse the real 

problems and see if steps can be taken short of re - orga ­

nization" . Methods of lateral and horizontal communication 

when developed across the functional departmental 

boundarie s help a great deal . Alternative approaches for 

lateral communication include : 

(i) such procedures as plans , budgets , schedules and 

review meetings . 

(ii) direct contacts between managers 

(iii) informal liaison r oles 
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These are the intergrating mechanisms which help to 

break down barriers that seem to separate differenct 

disc iplinary departments and geographical locations . 

Before discussions on organizational structures are 

concluded , it is important to bring out very clearly 

the fact that the organizational model chosen creates 

the framework within which planning and control of the 

organization's activities can take place . Planning and 

control are discussed in chapter 3 and 4 respectively, 

a nd therefore need not be reviewed much here . Suffice 

however to note that planning as a management function 

is brought out by various authors as a pre - requisite 

fo r project implementation; an advance choice of the 

optimal course of action . Stress is placed on the 

use of modern management concepts and techniques , such 

as use of quantitative methods , worker participation 

in setting goals , etc . 

Control is noted as a very essential aspect of management . 

Two forms of control are considered: 39 Operational control 

which is a process for verifying that specific tasks have 

been effectively carried out within the framework of 

predetermined norms or directives , and management 

control which is a permanent information procedure 

whereby the management can ensure that the necessary 

resources to attain objectives have been provided and 

set in motion , and decisions required to correct any 

differences between targets and performance before the 

gap widens too much are taken . This later process is 

considered as an intergral part of the "information ­

deci sion- action cycle " . 

"Management control" is recommended for use in technical 

organizations . 
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It entails the use of an elaborate managemen~ information 

system (MIS) which enable managers to rece~ve regular 

and relevant information . This facilitates quic~ decision 

making and allows everybody to play his part effectively . 

The element of "Management by exception" , is one of its 

outstanding positive elements .40 

The final point which should be brought out is the emphasis 

which should be placed on human behavioural aspects in 

an organization . It is pointed out that defining objectives, 

choosing the right organizational structures , formulating 

impecable strategies and plans , and exercising tight contr ol 

are not enough in ensuring the achievement of opt i mal results 

in any organization . Human needs should be looked at very 

seriously . Concepts like Maslow ' s hie r achy o f needs, 

Herberg ' s ~otivation Hygiene concept , Robert Blake and 

Jane Mouton ' s Managerial Grid , Mcgregors Theory X and 

Theory Y, Dr . B . F . Skinner ' s "Operant Conditioning " 

concept , etc . which essentially deal with the manipulation 

of the human factor in organizations to achieve harmony 

and optimal results are seriously reviewed and advocated 

for use by Youker in his World Bank Publications . 41 

Other Publications 

This part of literature review deals with publications 

in form of textbooks and journals . As indicated before , 

literature on project management is quite substantial 

and therefore very difficult to review exhaustively 

in a study of this nature . 

During library research , an interesting revelation came to 

light , i . e . there seem to be no comprehensive work 

covering all aspects of building construction projects . 
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Mos~ authors , although trying to achieve this , end up 

dwelling on a few aspects only . Infact the available 

literal works can safely be placed into the following 

categories : pre- feasibility and feasib i lity studies ; 

incep~ion , preliminary and detailed planning of 

projects , documentat i o n and contracting ; site 

operations ; and commissioning and maintenance . The 

areas of contracting and site operat ions seem to be of 

more concern than the rest . 

As indicated before , this study focuses on the 

implementation of building projects by MOWH & PP . 

Although much of that responsibility lies on the 

shoulders of the Ministry , one clear fact is that the 

Ministry does not handle projects at all stages . It 

deals with projects on day to day basis at pre- contract 

stages . Once the projects have been let , the 

contractors take full charge of construction activities 

and the Ministry is only left to act in a supervisory 

capacity . It is with this in view that the remaining 

literal works are reviewed . 
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The first literary work to be looked at is one by H. N. 

Ahuja, construction performance control by networks . 42 

Ahuja starts by tracing the need for proJect planning and 

control . He states that project planning and control 

facilitates clear definition of the facilities to be const­

ructed or objectives to be achieved . It creates a framework 

within which project objectives can be achieved and this 

paves way for proper utilization of resources . 

He also notes that project managers through the use of 

plans can convey to other professional s the emphasis 

that should be put to time , quality , cost and goodwill­

otherwise mostprofessionals working on projects have 

different viewpoints of their objectives and without 

proper plans , communication easily breaks down . 

The author also deals briefly with the historical 

development of planning methods , development of 

systems approach , comparison of systems design versus 

project planning ; before finally discussing planning 

and control through the use of networks . He identifies 

the major network techniques as the Critical Path 

Method (CPM) , Project Evaluation and Review Technique 

(PERT) , Graphical Evaluation and Review Technique 

(GERT) and Precedence diagrams . He follows t his up 

by a complete discussion of the mechanics of these 

techniques and how they can be utilized in construction 

situations to achieve optimality . He also discusses 

implementation , feedback and control and how they can 

be effected and used for the benefit of the projects . 

Finally he discusses the use of the Intergrated Computer 

Systems . 
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~uch of what the author discusses is utilized ~n 

chapter 3 and 4 of this study and it would cause 

repetition to go into much deta~l here . 

Another author whose works deserve mention in this 

study is A. Brearley . 43 In his book " The Management of 

drawing and design" , the author notes that in most 

economies , there is a shortage of good quality designers 

and draughtsmen . It is therefoe desirable that the 

avail able manpower be used to the best advantage . This 

can be achieved through the following p r ocesses :-

(i) reduction of creative work in offices . Br earley 

notes that " . .. the more creative the work , the 

more difficult to supervise it , control it and 

measure it" . Design and Drawing offices should 

therefore standardize most of their design and 

drawing work . 

(ii) increased productivity on the part of draughtsmen 

can be achieved through drawing simplification 

and individual effort . 

(iii) ineffective use of time should be avoided . 

See figure 2 . 10 

(iv) Unnecessary procedures and documentation should 

be eliminated . 

(v) increased productivity can be achieved thr ough 

improved workplace and gener al office conditions . 

(vi) reduction of the number of drawing e r rors , and 

thus the work involved in corrections . 
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(vii) standardization of the presentation of drawing 

instructions 

(viii) reduction of unnecessary high- grade drawing 

and increase of the use of sketches and written 

instructions . 

(ix) improvement of the scheduling of production 

and construction by giving firmer and more 

realistic dates for the availability of 

finished drawings and other instructions . 

(x) encouragement of the use of value Analysis 

and engineering techniques . 

In the table below the author gives the drawing office 

activities and the overall percentage time they consume . 

To achieve higher productivity they should be properly 

balanced . 

Functions 

New drawing and design 

Amendments to drawing 

Checking work 

Workshop visits and development 

Correspondence and queries 

Search for drawings 

Compiling specifications 

Special investigations 

Percentage of 
Overall time 

48 

11 

9 

8 

7 

1 

10 

6 

Table 2 . 2 . Drawing office activiti es44 
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group h~ads 

. Ill I 

a b a b a b a b 

Figure 2 . 11 Design office \<.Ork distribution 

KEY 

(a) v.ork distribution in a conventional design office 

(b) v.ork distribution in an engineering design office 

with planning function 

Avoidable delays and personal 

Contact with other departrrents 

Infornation retrieval 

Give and receive infonration 

Discuss projects 

Designing, drawing and calculating 
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The author also discusses functional draughting . He 

notes that the objective of producing drawings is 

simply to communicate information . This infor~ation 

is intended to depict the shape and give details of 

dimensions and tolerances . The first approach to 

functional draughting is to consider whether the 

information is being communicated in the best way . In 

many cases , it is found that much of the information 

can be communicated by technical notes or sketches and 

detailed drawing either are unnecessary or can be produced 

for only part of the communication heed . 

SUMMARY 

In the foregoing discussion a good number of literal 

works have been reviewed . Works reviewed have all been 

on how good organization and management can be utilized 

in the implementation of building projects to achieve 

efficiency . 

The key points that have come out include the need t o 

Institute the practice of good project management f r om 

the time the project is conceived to the time it is 

completed . It has also been noted that the first step 

in good project management is the definition of 

objectives . Objectives should necessarily be ends not 

means . Secondly , clearly defined objectives enable 

the management to practice what is known as "Management 

by Objectives" (MBO) , which has enormous benefits as 

opposed to management by crisis . The literature 

reviewed also indicate that the basis of good manage­

ment is the use of good skills - or what is fast be i ng 

known as appropriate techniques . Some of these are 

acquired through experience , while most are scientific 

and can be learnt in a normal classroom situation . 

Finally , it is noted that the definition of objectives 

and the use of appropriate techniques is not enough . 
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There is also need to create a sound organizat~onal frame ­

work w1th1n which the two can be practiced and achieved . 

Three models of the commonly used organization structures , 

i . e . Matrix , Functional and Project have been discussed . 

The observation that can be made abouc the literature 

reviewed is that although it is based on the experience 

of other countries , especially the developed ones , it 

is quite relevant and practical to the Kenyan situation . 

What remains is the question of how some of the useful 

concepts raised can be applied here in Kenya , espec ially 

in respect to public projects . This i s what is attempted 

in the latter chapters of this work . 
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CHAPTER 3 

PROJECT PLANNING 

Introduction 

In t~e preceding two chapters, planning as a function of 

?rOJec~ management has already been brought to light . In 

~his chapter, discussions on the subject are continued, but 

in a more elaborate manner , with greater focus being 

?laced on t~e :ollowing sub - headings : 

(a) What is planning about? 

(b) Why is planning necessary? 

(c) Principles of planning . 

In the later part of the chapter , the techniques of planning 

are disc ussed with emphasis placed on their mechanics , strong 

?Oints and weak points . 

What is planning about? 

H.N. Ahuja seems to have anticipated this question as in the 

opning paragraph of his book "Construction Performance 

Control by Networks", he s~ates as follows : 

When a new project has to be undertaken for which one 
does not have previous experience, it is necessary to 
visuahze all operations of the project, arrange these 
operations in their proper sequence, achieve confidence 
that one understands each operation; acquire the know-how 
and rreans necessary to perform it ; and feel convinced that 
the rret.l-)od thooght a.1t for performing each operation is 
the rrost economical . Such confidence is achieved only 
through systematic planning . However, as a result of over­
confidence, many people do not take pains to develop a plan, 
consequently they resort to 1 seat of the paints 1 rranagernent 
that results in one panic after another and below par 

performance . Their targets keep shifting from day to day. 
They present1vivid picture of how a project should not be 
carried out . 

From the above , three concrete aspects come out clearly 

as subjects for consideration in project planning : 
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(i) Project tasks or activities should be visualized 

and determined before hand. This can be achieved 

through a detailed study of the JOb requirements . 

Normally, the activities determ~ned are numerous 

and unique in content , but have a "logic" 

relationship . 

(i~) resource inputs and the appropriate technologies 

required for each activity should be defined 

before performance . 

(iii) activities should be ordered in a logical sequence 

in order to achieve efficiency . Note should be 

taken of the activities to start first , of those 

to follow, etc , and among these which ones should 

overlap . For purposes of easy visualization and 

assimilation , the established relationships should 

be presented graphically , by use of bar charts 

or network diagrams . 

Why is planning necessary? 

The following points explain the need for project planning :
2 

(i) Facilities to be constructed are defined and an 

effort is made to achieve them within the limits 

of the available budgeted resources . 

(ii) The project manager , through the use of a project 

plan, can easily convey to other professionals 

the emphasis that should be put to time , cost , 

quality and eventually goodwill . Otherwise most 

professionals working on the project can easily 

develop different viewpoints of its objectives 

and create communication breakdown . 

(iii) Plans are also necessary to ensure timely completionof 

projects . Untimely completions may result into 

serious economic consequences such as lose of market 

or delayed break - even point in cases of commercial 

interprises . 

(iv) Efficient planning permits optimal use of limited 
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resources . Lack of planning or poor ?lanning 

permit poor implementation of proJects which 

generate cost overruns , long interest payment 

periods and high overhead costs . 

(v) External factors usually affect a proJect . Such 

factors include inclement weather , material 

shortages , social upheavals , etc . Planning which 

is not static but continuous helps in providing 

for these exigencies . The intial plan is amended 

to incorporate changes and is used to find answers 

to meet any situation. It s hould be noted that 

it is only when a plan ex ists t hat modifications 

can be made to it and consequences predicted . 

(vi) Plans setting out targets against which performance 

can be measured a r e prerequisite for "management 

by exception" . Management by exception on its 

part enables the personnel involved in project 

implementation to produce reports for the manage ­

ment ' s consumption on areas where performance 

does not match the targets set in the plans . 

This way , alot of time and effor t is spared and 

can be redirected into other activities of the 

projects . 

(vii) Projects are usua lly u ndertaken by groups of 

individuals , each contr ibuting his share . Over all 

· efficiency of the g r oup or team depends to a large 

extent on the performance of each individual . 

Planning enables this by providing a unity of 

purpose to the members of the group . 

(viii) Planning becomes absolutely essential when the 

transiency of the p r ojects ' personnel is considered . 

More often than not, men familiar with jobs leave 

before the projects are completed . Replacements 

usually wo r k slowly while gaining e xperience . 

Availability of plans gives them di r ec t ion a n d 

the r equir ed confi denc e . I t p r ovides c ont inui t y 
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that shortens the learning period . 

(ix) Finally, planning provides the parameters necessary 

for the execution of the management function of 

control . It would otherwise be nonsense to talk 

about project control without appropriate plans . 

Pr i nc i ples of Planning 

Be f ore this study indulges into the rigorous mechanics of 

pla nning, it is important to note the following points :-

(i) there is difference between plans and programmes . 

Programmes are produced out of plans and are more 

action oriented . They consist of events put on a 

timetable , plus the resources required to achieve 

them . 

(ii) While making plans and programmes, it is always 

advisable to involve as much as possible the 

personnel that will be involved in their execution . 

When they make contributions to the project , their 

self concept is enhanced greatly . They also develop 

a feeling of ownership which lead to intrinsic 

rewards of satisfaction of accomplishment . 

In construction projects , it is now considered prudent 

to involve over and above the project team members , 

other relevant parties such as the contractors , 

subcontractors , various specialists and the 

maintenance crew at the planning stage . This 

provides an opportunity of rationally assessing 

all alternative designs and choosing one which can 

easily lent itself to the cheapest but efficient 

technology available . 

( i ii) It is very important for project participants to 

agree with and have confidence in the programmes 

and plans to be used . This increases their commitment 

to them . 

(iv) In arriving at t he target dates and resource inputs 

for various activities , the project 
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managers should seriously refer to the past 

projects' performance . The historical records 

and esti~ates should however not be taken in 

entirety . This is because some of the ?rojects 

could have been per=ormed at a low efficiency 

rate . If planning is cherefore based on this, 

che past inefficiency is carried into the 

future . To arrive at the best estimates, the 

project managers should carry out some form 

of interpolation . They should however avoid 

guesswork in their decision- making and rely on 

valid information . 

(v) Finally, after all activities have been put on the 

appropriate planning diagram , the following 

schedules should be prepaared to complement the 

plans : 

a) Labour schedules, which show the number of 

men required in each classification . 

b) Material schedules , which indicate deadlines 

for the preparation of shop drawings , 

approval of shop drawings and samples , 

beginning of fabrication , date of shipment , 

receipt and use . 

c) Equipment schedules , which show the separate 

sizes and types of equipment required on rent , 

lease or outright purchase . 

e) The S curves, which show the forecast and 

actual cumulative percentage completely rlotted 

on a time scale . 

Planning : How it can be done 

Under this heading, the various techniques of project 

planning are discussed . Planning techniques are generally 

many ; most of them falling under the subject of Operations 

Research (OR) . It is difficult for all of them to be 

discussed within the scope of this study . 
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Suffice to note therefore that the few discussed here 

are the ones popularly used on construction projects . 

They are (i) Bar Charts (ii) Necwork analysis . 

Bar Charts 

They are also known as the Gantt diagrams, and form the 

oldest management technique for planning and scheduling 

construction projects . 

Essentially , they are used in devising and presenting 

job plans and time schedules for projects . The two 

elements are plotted on a horizontal time scale noted 

in calendar days or months . Like in other management 

techniques , the process starts with a critical analysis 

of the job requirements . This enables the project 

manager to identi:y major activities and also make 

an estimation of the times required . After this, the 

project manager considers the most logical sequence in 

which these activities must proceed . The established 

sequence of activities is plotted on a graph for better 

visual assimilation. The result is a bar chart : a 

series of bars plotted against a horizontal time scale, 

showing the completion date of the overall project and 

the approximate calendar times during which the various 

parts of the job will proceed . Each bar represents the 

beginning, duration , and completion of some designated 

activity of the project . Together, the bars make up a 

time schedule for the entire project . Where the bar chart 

completion date does not agree with the one set by the 

owner , the project manager can rework the plan to come 

up with an agreable time schedule . 

There are some general points to note about bar charts : 3 

(i) There is no standard (bar chart) way of presenting 

project activities on bar charts . Figure 3 . 1 shows 

only one version , not necessarily the appropriate 

one . 
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Operation Aug Sept: <X:t: Nov Dec Jan Feb 

Exacavation ~ 

Cone. founds 

Brickwork 

Roofconst 

Roof -finish ~ 

Installations 

Figure 3 - 1 : Bar Charts 

(ii) For pruposes of emphasis and clarity in 
visualization, colours of various types can be 
used to indicate project performance at 
di fferent stages. 

~1arch . 

(iii) On a large <.:oll'plex project there are hundreds of 
activities . It is difficult to keep track of 
the many details of each and every activity . 
It is therefore advisable to keep tabs on certain 
targets or milestones . Such milestones can be 
added to the bar charts . The choice of activities 
on which milestones should be placed depends 

largely on the project manager ' s evaluation of 
the criticality of the activities or operations . 
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(iv) Bar charts can be combined with some network methods 

of planning and scheduling. For example a CPM 

1 - 2 (A) 

2- 3 ( B) 

1-4 (C) 

2-4 ( D) 

3- 5 (E) 

4 - 5 (F) 

bar chart can be produced which indicates the 

times associa~ed with the activities as well 

as the relationships of the activities . Bar 

charts utilize bars of thick lines to 

represent activities . The length of each bar 

represents the estimated activity time . Each 

bar has two identification numbers, as in CPM, 

one for the beginning of the bar and the other 

at the end of the bar . These are node numbers used 

to identify activities on the CPM network . 4 

Months 

2 3 4 5 6 7 8 9 10 

Figure 3 . 2 CPM bar chart . 

(Ahuja H. N. Construction Perfomance Control by Networks , 

A Wiley- Interscience Publication, Ne\.1 York, P. 58) . 

.Advantages :- In terms of visual clarity, they are unsurpassed, 

and this Makes them a very valuable nedium for displaying 

project schedule infunnation. 'Ihey are easily intelligible to 

people who have no knowledge of CPt1 or ne~rk diagrams . 
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Secondly, they afford an easy and convenient way to 

monitor proJect progress schedule . 

F inally they are easy and quicK to draw and involve 

ver y little in terms of mathemat1cal computat1ons . 

Disadvantages :- The defficiency of bar charts as a 
planning technique can easily be noted when one is 
conversant with the recent planning techniques like 

t h e networks . Networks will be discussed later in the 
chapter . A comparison of the two methods of planning 
r eaveals the following inadequancies in the use of bar 
c harts : 5 ' 6 

(i) the interdependence among activities are diffi­

cult to show . The normal bar charts do not 

show this and consequently requires the dependence 
of one activity upon another to be remembered by 
the project planner or manager . The other 

a l ternative is to reflect this relationship in 
the data generated . This is extremely difficult 
with large projects , and in addition , the site 
manager (who must carry out the work) has to be 

constantly reminded of the activities dependant 
upon each other . 

(ii) They do not provide basis for ascertaining which 
activities are critical and which have float time . 

Consequently each activity receives equal 

attention with no indication of which activities 

should receive more focus from the management . 
In cases of delays and crushing is done , some 

activities are unnecessarily crushed , leading 
to excessive project costs . 

(iii) It is comparatively dasier for anyone taking 
over a partially completed project to become 

familiar with its plan and progress when CPM 

is used as opposed to bar charts . 
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"Nhile using CP~1, it is manda cor" -

accivities and their sequence carefully . This 

leads to a closer understanding of the project . 

This 1s not so with bar char~s . 

(v) Finally; planning , anal~s1ng and scheduling are 

separated when using CPM . This allows a greater 

concentration on t~e p:anning aspect . 

After considering the networks, mention will again be 

made about the bar charts , this time on how they can be 

c omb ined with other featrues to provi de more information 

a bout the projects operations . 

Networks 

Network Analysis describes and includes all the methods 

whic h break down an overall task into an arrow diagram 

showing sequence and inter - relationship of separate 

activities and events , with time span and resources 

allocation so that the critical path can be identified . 7 

There are four main variations of networks, i . e . the 

Critical Path Method (CPM) , the precedence networks , 

the Programme Evaluation and Review Technique (PERT) 

and the Graphical Evaluation and Review Technique (GERT) . 

Essentially , the approach given to planning and 

scheduling of projects through these techniques ~ 

similar, and as a matter of fact , most author s choose 

to discuss only one of them and then refer to others 

in passing . Some discuss them together , bringing out 

the weak and strong points of each separately . The 

Critical Path Method is the most popular one , and in 

t h is study , it forms the basis of discussion on networks . 

Other techniques are also considered but with emphasis 

being laid on unique featu r es . 
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The Cricical Path ~ethod (CPM) 

While considering bar charts, it was noted that they have 

s e rious defficiencies which rna~e it dif=iculc =or projecc 

managers to plan and manage their construction projects 

efficiently . These defficiencies have been associated 

wi th the technique for a long time . It is for this 

r e ason that the engineering services department of 

E.I dupont de Nemours and Company, Wellington, Delaware, 

initiated a study in 1956 into the whole problem of 

programming and scheduling . The scope of this study was 

t o survey the prospects of applying electronic computers 

as aids in coping with the complexity of managing 

engineering projects . The main objectives were to 

d etermine to what extent a computer oriented system 

c ould be used to prepare a master schedule for a project, 

revise schedules to meet changing conditions in the 

most economical way and keep management and the operating 

d e partments advised of the project progress and changes . 

F rom this study which was completed , field tested and 

announced in 1958 , a team of mathematicians and electronic 

computer experts from Remington Rand UNIVAC, headed by 

J ames E . Kelley Jr , then developed the Critical Path 

Method (CPM) . 8 

The critical path method incorporates all the features 

o utlined earlier as being essential to any organized 

p lanning and scheduling system . It provides for detailed 

p lanning , timing and costing ; indicates the optimum 

labour force and facilitates periodic progress reporting . 

Other important advantages of the technique are : 

(i) it identifies the trouble sports, often in 

advance, and pin points responsibility . 

(ii) it indicates optimum start and finish times for 

each activity in an operation . 
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(iii) it is an important means of training personnel in 

t~e techniques of handling O?erations . 

(iv) it for~s a useful , comprehensive record which 

requires minimum sto rage space . 

Other points to be noted about the technique are : 

(i) although its develpment is associated with the 

e:ectronic computers, it can easily be used on 

projects manually . Infact it is advisable to 

compute the critical path manually in cases 

where the projects have less than 200 activities . 

This is because the complexity of the projects 

do not justify the resource inputs in the 

preparation of computer programmes . 

(ii) secondly, that even if alot of glowing tribute 

has been paid to the efficiency and 

appropriateness of the CPM, it should be noted 

that the technique is not a panacea for planning 

and scheduling problems . Good management and 

judgement are required to make things work . CPt-1 

is a mere tool in helping to achieve these 

:unctions. 

The Critical Path Analysis : 

The Critical path analysis is the methodology used in 

t he critical path method to arrive at the project ' s 

plans and schedule . 

In arriving at the projects ' plan , the following steps 

should be observed : 

(i) Preparation of a list of all activities to be 

undertaken before the project is completed . An 

activity is an operation, and all activities start 
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and finish at an event, which is a paine in time 

and may be a junction of two or more activities 

(Fig . 3 . 3) . Activities take time whereas events 

do not . An activity can not be started befor e 

all activities leading into its pr eceding 

event have been completed . Activities are 

represented by arrows and the sequence of 

arrows represents the sequence J~ activities . 

Events are normally represented by circles . 

- Event 
I 1- Activity 

Figure 3 . 3 . Network diagram showing events 
and activities . 

(ii) After determining the activities and producing a 

list , the next task in planni ng is to logically 

sequence the act i vities . In doing th is there is 

need to determin e which activities s hould start 

~irst , second , etc ; which activities should be 

car ried out concur rently , which activities should 

commence after the partial completion of the 

preceding ones and finally which ones should 

sta rt after the completion of the pr eceding ones . 

In trying to achi e ve logic , dummies can be used . 
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Dummies are activities introduced on the network 

s~mply for the purpose of achieving logic and 

clarificacion . No two acciv~t~es can ,ave che same 

s~art and end nodes (i and J nodes) . ~ ~ ere chis 

is l~kely normal activit~es, dummies do not 

utilize resources . 

(iii) The chird step is to conscrucc a network diagram 

which graphically show the listed activities and 

how chey are sequenced for implementation . 

(iv) determination of activity duration requires possible 

times to be worked out on the basis of the average 

expected rate of work to be performed . Possible 

sources of information on this include ; 

published records , the organization's own 

productivity charts derived from past records 

and the accumulated knowledge of the project 

manager . 

(v} on the basis of the activities ' durations , using 

forward pass and backward pass computations, the 

critical path can be determined . The critical 

path is the longest path through the network . 

Deviations from it result into project delay . 

Constructing Networks 

The network is composed of activities and events . The 

resources are added onto these two to make the process of 

p l anning through network complete . As already noted, 

t he first stage in preparation of network diagrams is 

t he listing of the activities to be used (see table 3 . 1) . 

The amount of detail required in the breakdown depends 

on many factors, such as the stage in planning . One 

activity i~ a network , drawn in the early stages for 

example , may be broken down into a number of activities 
9 at a later stage . 

Activities relationship can be shown by use of arrow lines . 

UNIVERSITY OF \:\lROB1 
ADD LlBRAR'i 



- 121 -

The lines represent activities and are connected to nodes 

The nodes represent events . T~is means that each activity 

has a beginning event and an end event . The beg_nning 

~tis referred to as the i node, while the f~n~sh 

event re:erred to as the j node and toget~er de=ine those 

points in time when an activity is started and compleced . 

A node is commonly known as an event because it depicts 

that moment when all the activities entering that node 

are finished and therefore all the activities leaving 

that node can begin . For node numbering it is 

convenient, although not necessary to use the i - j rule , 

where the i node number is always less than the j node 

number . 

F i CJ . 3 . ! The i-j nodes 

To dif=erentiate one node from another , each is given a 

unique identification number . See figure 3 . 5 · ~vhere 

identification problems arise because of two activities 

sharing the same start and end nodes , a dummy , e . g . 

activity 4 - 5 in fiugre 3 . 5 is introduced . 
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~....- A durrrny 

Figure 3 . 5 Identification of activities . 

H . N. Ahuja states that there is another method , almost 

completely different from the conventional one, of 

identifying and locating activities on large networks 
10 made up of a number of separate sheets . Each sheet 

in numbered and divided by a grid . The node is 

identified by a five - digit number . The first two digits 

give the sheet number, the next the column number, the 

next the row number ; the final digit distinguishes the 

node from other nodes in the same grid section . 

Figure 3 . 6 illustrates that on a network with 60 sheets , 

the activity "survey ditch" 14121 - 14221 , immediately 

known to be sheet 14, starting in column 1 , row 2 , 

ending in column 2 row 2 , and has digit 1 for both the i 

node and the j node . 
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Ditch 

I 
I 

Figure 3 . 6 . Location and identification of activities 

(H.N . Ahuja . Construction Performance Control by Networks , 

p 27) . 

The following are rules for constructing the CPM Networks : 

(i} each activity should be represented by only one 

arrow in the networks . 

(ii) no activity should be shown twice . 
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(iii) no two activities should be identified by the same 

start and end events . 

(iv) there should be no loops or circuits i~ the net­

works . 

(v) each activity should only have one beginning and 

one terminal event . 

(vi) dummies, i . e . activities in the network used 

del~berately for achieving logic in sequencing , 

should not have any values in terms of time and 

resources . 

Ahuja 11 adds that :-

(vii ) when constructing networks , develop the logic o ne 

step at a time . Always ask questions : 

a) which activities must be finished befor e 

this activity may begin . 

b) which activities should be carried out 

simultaneously while this activity is in 

progress . 

c) which activities are dependent on the 

completion of this activity. 

(viii) Never worry about arrows and events except for 

the sake of clarity . 

(ix) dummies may be used freely, but those that are 

redundant should be eliminated before preceding 

further . 

(x) always construct an arrow with at least one portion 

of it drawn horizontally . The descriptions and 

durations can then be written on a horizontal 

plane , enabling them to be read with ease . 

(.xi) ,..,rite the description above the horizontal portion 

and the duration below so that the two are never 

confused . 

(xii) for the sake of claricy avoid crossovers 
whenever possible . This might require 

rearranging small sections of a network . 
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(xiii) number the nodes af~er che diagram is complete . 

This removes the hassle of changing node 

numbers during planning . 

(xiv) draw the arrow from left to right . 

(xv) to avoid confusion always use a consistent method 

of presentation . 

(xvi) include a key and title block with a network 

diagram . 

(xvii) use a sharp pencil and an eraser to develop 

a network . 

To end discussions on the construction 

of networks , the following should be added . The easiest 

way of arr iving at dependence is to use the following 

checklist which gives the various types of dependences . 

check for (i) logical dependence 

( ii) technological dependence 

(iii) 

( iv) 

(v) 

conventional dependence 

safety dependence 

strategic dependence 

Event Times and the Computation of the Critical Path 

Each activity has duration which is usually based on the 

following sources : published productivity records , the 

constructor ' s own prductivi ty charts derived from past 

projects , the accumulated experience o f the construction 

project managers and the synthetic times based on work 

study . 12 In considering activity durations, three points 

should be clearly noted : 

(i) data from whatever source should not be accepted 

and utilized without serious scrutiny and necessary 

modifications . 

(ii) to avoid building inefficiency into the p l an, 

provision should be made in duration estimate 

for overtime , extended workweeks , strikes , late 
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del1veries, authorization delays, bad weather, 

acts of God, etc . These occurances i: deemed 

imminent should be allocated time by _nclud1ng 

an activity at the end of the network . ~he 

schedule should at all time be realistically 

tight . The project managers with generous 

tendencies should be reminded of Parkinson ' s 

law which states that "work expands to fill 

the time available ". Where one might argue that 

there is no pressure to complete the project 

within the so called realistic duration , his 

attention should be drawn to the fact that 

project overhead costs are directly proport­

ional to the construction duration . 

(iii) absolute accuracy in time estimation is difficult 

and unnecessary as there are generally small errors 

which cancel each other, and have little effect 

on project duration . It is however, :ar worse 

to be 5 per cent wrong on a 50 week project than 

50 per cent wrong on a two week project . 

The key to all CPM network time computations lies in 

the dete rmination of event times . Each event is 

associated with two times ; i . e . the early event time 

a nd the late event time. 

The early event time for a given node or event is defined 

as the earliest time an activity leaving that node may 

begin . A computational process known as the forward pass 

is used to determine the early event times for each and 

every event . The symbol used in the calculations is 

normally EET, and the procedure as follows: assume that 

the start of the project is at event 1 and set the EET = 0 . 

The early event time for the following time is found by 

simply adding the duration of the succeeding activity 

to the early event time of the preceding event . When 

more than one activity enters a node , the finish time 

of the last activity to finish becomes the EET at that 

node . 
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Figure 3 . 7 illustr ates the methodology . 

OOJQJ h6 120 I 
A E H 
10 6 10 

0 
8 

B ( G 
8 5 2 

IOIO I [IDffi DBI18 I 

F 
20 

Figure 3 . 7 Network with early and late event times . 

In figure 3 . 7 the EET a t event 1 is 0 , noted in the 

left box ; for event 2 i s 8 . This is arrived at by 

adding the activity du rat i on between event 1 and 2 

which is equal to 8 + 0 . The EET at event 8 is 18 . 

It is arrived at following the path 1 - 3 - 8 

I30l30I 
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The late event time (LET) for a given event is defined 

as the latest time an activity entering thac node can 

finish . A computacional ? recess known as bac{ward pass 

is used to decer~ine che ~ET for each and every event . 

The calculations begin at the last node and move back ­

wards co che first event uncil it is reached. The LET 

1s taken tc equal the EET of the last event . The LET 

for preceding events is found by substracting the duration 

of the succeeding activity from the LET of the following 

activity . In case of two activities leaving the same 

node, the LET of that node is derived from computations 

based on the longest path . In the example above , the 

LET for event 3 is 10; based on backward pass via path 

11 -8 - 3. Late event times are noted in the right hand 

boxes . 

After computing the event times, EET and LET, activity 

times can be computed and presented in a table . (see 

table 3 . 1) . The earliest start (ES) of any activity 

is the EET of the node that it leaves . The lacest 

start (LS) o: an activity is its LF minus its duration . 

The earliest finish (EF) of an activity is its ES plus 

its duration . LS of an activity is alway ~ the LET of 

the preceding node . The EF of an activity is always 

< EET of the following node . 

Once the network with both EET and LET is available 

such as figure 3 . 7 , the following six- step procedure 

can be used to compute and tabulate activity times : 

(i) list all the activities in column 1 according 

~o che i major , j minor sorting sequence . 

(list activities in ascending order by i node 

:irst and then for each i node arrange the 

activities in ascending order of j nodes) . 

(ii) record the description of each activity in 

column 2 and its duration in column 3. 
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(iii) record the earliest start time for each activity 

in column 4 . These are the early event times 

at the i nodes of activities . 

(iv) compute the earliest :inish for each activity by 

adding its duration to its earliest start and 

place in column 5 . 

(v) record the latest :inish time for each activity 

in column 6 . There are the late event times at 

j nodes of the act ivities . 

(vi) compute the latest star t of each activity b y 

substracting i t s dur ation from its latest 

finish and plac e i n col umn 4 . 

lctivity I:Xrration Start Finish 

1 1 3 4 5 6 

ilj D .. ES. LS .. EC .. LC. 
~] ~ ~] ~J J 

1 1 2 8 0 5 8 13 

1 1 3 10 0 0 10 10 

1 1 11 20 0 10 20 30 

218 5 8 13 13 18 

317 6 10 16 16 17 

3 1 8 8 10 18 18 18 

7 18 1 6 1 7 17 18 

7 1 11 10 1 6 2 0 26 30 

8 1 11 1 2 18 18 30 30 

Table 3 . 1 computation of activity times . 
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Once the activity times have been computed and tabulated 

as in table 3 . 1 and a network showing the logical sequence 

of activities drawn, it becomes easy to determine the 

critical path . The critical pa=h is a continous chain 

o: critical activities, from the start of the project 

through its network to the finish . Critical activities 

are those which control the overall duration of the 

project . They have no spare time (float)associated with 

them and a delay in any one will affect all following 

activities and ultimately the project . 

A critical path joins events for which EET=LET, but an 

activity (i , j) lies on the critical path if and only if : 

( i) ES. = LC. 
~ ~ 

( ii) ES. = LC. 
J J 

(iii) ES. - ES. = LC. - LC. = D .. • 
J ~ J ~ ~J 

In one network diagram, it is possible to have more than 

one critical path . The main critical path as a whole 

goes from start to finish in the network , but sometimes 

short chains of critical activities leave and return to 

the critical path . There are also sub- critical activities 

which form the sub - critical path . These are activities 

with very little spare time such that a little delay 

makes them critical . 

In figure 3 . 7 the critical path is the thick line running 

from event 1 - 3 - 8 - 11 . The duration established is 

30 days . 

Floats and their uses 

All non- critical activities have some spare time or float 

associated with them . The existence of float gives 

latitude in timing the activity with which it is 

associated . 
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Floats can occur either before the start of the project 

or before its finish . They are respectively referred to 

as start float and finish float : 

Start float = latest start - earliest start 

Finish float = latest finish - earliest finish . 

Earliest Latest 
Start 

Earliest 

Finish 

Latest 

Finish 
Duration 

Start I 
I 

Finish .1.. fl~a _!- _ (LF-EF) 
I 

I 
I 

Start Float Duration I LS - ES 
- 1- --- - - - --~-------------4 

1 
I 

20 24 27 32 
E, L, 

35 39 
EK> L10 

Figure 3 . 8 . Start and Finish floats . 1 3 

There are four types of floats, i . e . total , free , 

independent and safety . Only the first two are 

prominent in computations . 

(i) Total float . This is the most important of all 

floats . It indicates the duration an activity 

may be delayed without affecting the projects ' 

scheduled completion period . 

Total float (TF ) = Maximum time available -

activity duration . 

= LC . - ES . - D . . 
J ~ ~J 

= LCj - EC ij = LS .. - ES. 
~J 1. 

Critical activities, are the only activities with 

zero total float . But since float is really a property 

of the chain of the network containing the activity , it 

is not in general independent of the timing of other 

activities on the branch . In table 3 . 2 , based on figure 

3 . 8 and table 3 .1, the total float for activity 1 , 2 is 

5 days while f o r 7 , 11 four days . 



- 132 -

The main use of total float is to establish priorities . 

This will be discussed in chapter 4 . 

(ii) Free float : This is the =loat available when all 

the other activities start as early as possible . 

It is defined as the early event time E of the 
J 

=allowing node minus early event time E. of 
1. 

the pr eceding node minus the duration of the 

activity identified by L~ese nodes : 

FF . . = ES . - ES . - D .. 
l.J J 1. 1.) . 

Free float is the maximum delay an activity will stand 

if the float on the succeeding activities is not to be 

affected . It is mainly used to identify the activities 

that can be delayed without affecting the total float on 

the succeeding activities . In table 3 . 2 , FF 1 , 2= 8 - 0 - 8 

= 0; FF2 , 8 = 18- 8 - 5 = 5 . 

(iii) Independent float . 

{IF) : It identifies the activities event if 

delayed , will not affect the total float of either 

the preceding or the succeeding activities . 

IF . . = ES . - LC . - D .. 
l.J J 1. l.J 

Always IF - FF = TF 

(iv) Safety float : 

It has already been noted that ther e are network 

activities with ver y low floats . Such activities 

form the subcritical path . The float associated 

to them is critical . Floats associated to these 

are called safety floats . 
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Note that whenever an activity has zero total float, 

t here is also zero free float and zero independent 

f l oat . 

Activity Duration Start Finish Floats 

i,j D .. ES. LS .. EC .. LC. TF . . FF . . 
1.) 1. 1) 1.) J 1.) 1.) 

1 1 2 8 0 5 8 1 3 5 0 

1 1 3 10 0 0 10 10 0 0 

1 1 11 20 0 10 20 30 1 0 10 

2,8 5 8 13 13 18 5 5 

3,7 6 10 1 1 16 1 7 1 0 

3,8 8 10 10 18 18 0 0 

7,8 16 1 7 17 18 1 1 

7 1 11 10 16 20 26 30 4 4 

8 1 11 12 18 18 30 30 0 0 

Table 3 . 2 Activity floats . 

IF .. 
1.) 

0 

0 

10 

0 

0 

0 

0 

1 

0 
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Project Scheduling : 

The preceding discussions have dealt rather adequately 

with planning using the critical pach method . It has 

been noted that a project plan establishes the duration 
of the proJect , che resources required to accomplish 

each activity , and the logical sequence of performance 

of activities . This however is not enough and on its 

own serve very little purpose . It has to be supplemented 

with a project schedule . A project schedule gives the 

start and finish time of each activity . This is achieved 
by considering and allocating the available resources 

up to the limit of availability, according to the 

requirements given by the plan . 

R.L . :1artino states that although planning and scheduling 
are complimentary, they should be treated separately . 

He cites CPM as the best planning and scheduling techni­
que because , unlike others , it enables the two to be 

considered separately . According to him, 
a plan is a m:xiel of a job to be done. It represents 
an ideal approach . When the plan is scheduled ~ 
find oot whether it is feasible or not . Scheduling 
tests the plan against reality : where the plan 
fails to meet the test of practicality , it must 
be revised . Basically the plan represents a 
uni veral approach applicable for any number of 
~rkers . 14 

He continues to state that "the schedule represents an 
approach which is specific for a particular situation . 

It fixes the activities time ". 

From the above considerations, it is evident that 

criticality in a project can not be completely defined 
until the resources available have been allocated and 

the project schedule determined . A project is critical 
if it has been scheduled ; i . e . it has no schedule float . 



, 

- 135 -

Resources are normally scarce and this makes the task of 

judiciously allocating them within time limits tricky . 

Be that as it may, it is important to note that 

unnecessary peaks should be avoided as much as possible . 

It is desirable to have a gradual buildup of resources 

until a single peak is reached , preferably at the end 

of the project . The process of assigning resources in 

the most efficient manner is called levelling . 

It is accomplished by taking advantage of the fact that 

there is often a difference when an activity may start. 

This variation is called total float and is the most 

important element in scheduling . 

Before total float and its importance in levelling is 

discussed , it is important to note types of levelling 

first . Reference again is made to R. L . Martino . 15 He 
states that there are basically three types of levelling : 

variable , fixed and combined . 

(i) Variable levelling can best be illustrated by a 

manpower example . There is a project which requires 

utilization of plumbers . There is no problem in 

recruiting them . But the available schedule shows 

demand fluctuating from 5 on the first day to 20 

the next day and 10 the subsequent one . (See figure 

3 . 9) . Bringing them in and out of the project is 

both costly and inefficient . Furthermore , insecurity 

is created in the minds of the men and consequently 

labour costs rise , making peak periods difficult to 

meet . Some of the reliable ones can in the process 

be lost to employers offering higher wages and 

security . The best approach in this case is to 
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scart with a constant number and build it up until the 

peak of the project and then gradually lay off the 

unwanted ones . (See figure 3 . 10) 

20 

15 

10 

5 

Figure 3 . 9 : Unleveled work force 

20 

15 

10 

5 

Figure 3 . 10 : Leveled work force 

(ii) Fixed levelling arise when there is a fixed 

number of workers available . The common way of coping 

up in cases of peak period is the utilization of over -

time facility . In cases of low amount of work, some workers 

are put on stand- by list . This situation where it exists 

is both costly and inefficient . 
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The best approach is to establ1sh an optimum f1xed number 
and then schedule them in such a way that they are 
productively assigned most of the ti~e . See figur e 
3 . 1 1 and 3 . 1 2 

20 

10 

5 

0 1 2 
C?ZJ ti~ paid 

Norrrnl working hours 

7 8 
gainfully uSQd 

Figure 3 . 11 : Unlevelled work force 

2Q-

Overtim~ 
15 

10 
IIC~~§t1:..:...··' -::...··...;;··':......· ·_· ""'"'.'-· ~·· 1'---g§rj!••:tJ-_ _ _ Optimum forcQ lllv~l 

5 
Normal working hours 

. 
0 1 2 3 4 5 6 7 8 

E:J standby timQ I5J o'-"?rtimll 

Figure 3 . 12 : Levelled work force 
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(iii) Combined Levelling is the best approach . It 

combines both varied and fixed levelling . To 

illustrate this point , Martino cites an example 

of an engineering design firm . Within it is a 

department , he says , normally engaged in more 

than one project at the same time; and at it ' s 

disposal is a fixed number of engineers of each 

type . 

The problem is to find the best limit for each type 

of engineer in the whole department and assign 

them to all projects so that the individual needs 

f or each p r oject are met acc ordingly . 

The best approach is to assign a minimum fixed 

complement of each type of required engineering 

talent to each project . Then in order to satisfy 

increasing needs , a variable complement should be 

assigned to each project . At the same time , 

however , the limit of each type of engineer 

available for all projects should not be exceeded . 

See figure 3 . 13 . 

To optimize the project schedule , various techniques have 

been developed for allocating resources in an efficient 

or levelled fashion . These include RAMP (Resource 

Allocation and Multi - project Scheduling ) . RPSM (Resource 

Planning and Scheduling Methods) and MAP (multiple­

resources Allocation Procedure) . Most of these techniques 

are quite sophisticated and entail extensive use of 

computers - a technology still lagging behind in the 

Kenya ' s Construction industry . In this study only one 

technique , i .e . MAP is discussed . 

MAP is applicable to both single and multiple projects 

simultaneously . The resources may be fixed , varied or 

combined ; it does not matter as the technique has n o 

limit in applicability to the number of resource types 
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or number of ac~ivi~ies that can be handled . 

l~l proj~ct a ~ff~ctiv~ manpowczr 
USCQ~ 

- projczct b ~ffC2ctiv~ manpovvczr 
U5Clg<Z 

Figure 3 . 13 combined levelling 

·~ man avoilabla for ~ proj~ct 'a' and 'b' 
as n~c~ssary 

MAP schedules starting time for every activity basing 

on the resources required and resources available . In 

scheduling priority is given to the most critical 

activities , and then float is used to schedule the 

remaining activities with maximum efficiency . 
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To illustrate the MAP concept, reference ~s made to 

figure 3 . 7 . Activities (1,3), (3,8) and (8,11) are 

critical . Other activities are nonc ritical and bear 

floats o: varying magnitude . Supposing activities 

(1,3) , (2 ,8) and (7,11) share the same man . They can 

be leveled to achieve efficiency as in table 3 . 3 . 

The schedule is good because the man can be engaged 

between the first and the twenty seventh day , then 

immediately laid off . This has been made possible 

because of the float which exists on activities (2,8) 

and ( 7 , 11) . For example activity ( 2 1 8) can start any 

day between day 8 and day 13 . Activity (7,11 ) on the 

other hand can start any day between day 16 and day 20 . 

Schedule 
Activity 

Start Finish 

1 1 3 0 10 

2 , 8 11 16 

7 , 11 17 27 

Table 3 . 3 . 

Another example of optimization16 
is illustrated by 

figure 3 . 14 . The plan is for an 11 day project and 

the critical path consits of activities (1,2) , 

( 2 , 3 ) and ( 3 , 5) . 
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3 1 

1 6 

3 

4 

Figure 3 . 14 Project network 

Supposing in the project illustrated by figure 3 . 14 

the limitations are as follows : (i) each job require 

two men . 

(ii ) there are only two 

men . 

Assume the project manager is willing to hire two men 

provided the project can be completed in 11 days . 

Scheduling can be done as follows 

(i) Two men for all critical jobs 

{ii) Two men for all noncritical jobs . 

In this case two additional men are required for only 

9 days , not 11 . The resource requirements are shown 

on figure 3 . 15 . It depicts an efficient use of manpower 

because the curve rises smoothly to the peak rather 

than fluctuating throughout the course of the project . 
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Ti:ne Scale 

2 3 4 5 6 

Two additional men are 

required from 0 to time 9 

7 8 9 

Two men are required for the whole project . 

Figure 3 . 15 - Resource levelling using MAP . 17 

Activity size 

10 

Before discussions on scheduling are ended it is 

important to note that activity sizes should in all cases 

be appropriately determined . Infact the superiority of 

the plan lies in this . Big activities pose a problem 

of duration estimation . H. N. Ahuja 18 notes that the 

factors which influence the criteria of determining 

the size of activity include the use for which a 

network is intended, the knowledge that the planners 

have of the project experience of the planners 

in similar construction , and the overlap desired in 

activities . 

Where an activity depends on the preceding one , 

it is important to establish whether the relationship 

11 
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is based on partial completion , the activity can be sub­
divided into parts and scheduled in such a =ash~on 
as to have both activities overlapping at certain inter­
vals . The activities can be subdivided into three 
parts : begin , continue and complete . By over lapping 
sub - activities on this basis, the overall project dur ation 
is shortened and r esourcesadequately leveled . See 
figure 3 .1 6 and 3 . 17 . 

Qxcavatin cone· work 
30 20 

Figure 3 . 16 - Full activit y networ k 

' ' ' ' --- ~CJr]t_·.fG\_ ___ , 
\..::__/ conc.\:_J 

works 

excavatin 

Figure 3 . 17 Sub- divided activity Netwo rk. 

backfilling 
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Programme Evaluation and Review Technique (PERT) 

The history of PERT dates back to 1957 when the U. S . A. 

~avy's special project of!ice was confronted with a 

project consisting 60,000 activities. This was the 

POLARIS Programme in which 3,800 major contractors had 

co be integrated and coordinated . PERT was specifically 

developed to meet this requirement. It enabled the 

management not only to know what was required and who 

was to do it, but also the probability of completing 

th t . . . t. 19 e ac ~v~ty ~n ~me . 

Programme Evaluation and Review Technique is very much 

similar to CPM and the two techniques are often confused 

for each other . Construction of arrow diagrams is 

carried out in an identical fashion for both methods . 

The difference is only apparent in the estimation of 

activity durations . CPM uses only one time estimate, 

while PERT uses three time estimates . 

PERT enables the project manager to reduce the 

uncertainities associated with activity duration 

estimation by considering both the optimistic 

and the pessimistic time possibilities . 

Time estimates . 

Three time estimates required for activity duration 

computations are : 

(i) the optimistic time {to or a) : the minimum 

time in which an activity can be completed 

if everything goes exceptionally well . It 

is generally held that an activity would 

have no more than one chance in a hundred 

of being completed within this time. 
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(ii) the most likely time (time or M) : this is the 

realistic estimate of the time an activity might 

take . It is the time expected to occur more 

frequently i: the activity ~s repeated several 

times under the same conditions . 

(iii) the pessimistic time (tp or b) :is the maximum 

time an activity can take under adverse conditions . 

It is generally held that an activity would have 

no more than one chance in a hundred of exceeding 

this amount of time . 

(iv) the expected time (te) : is calculated from the 

three time estimates described above . It is an 

expression of likelihood and can lie anywhere 

between the optimistic and the pessimistic time . 

A word of caution about this is that te is not 

necessarily a mean of the two times , a and b, 

and should never be assumed to lie between 

them . It can however be expressed in terms of 

statistical probability and the distribution 

curves representing the frequency of occurance 

o: various durations if the activ.ities were to be 

per:ormed a large number of times . 

PERT involves the five calculations : 

( i) 

( ii) 

(iii) 

( iv) 

( v) 

(i} 

the expected time (te) 

the critical path , project duration (TE) 

and floats 

the variance i o te2
) 

the standard oeviation ' ~ TE) 

the probability of completing the project 

within the scheduled time [P(TE)] 

The expected time , te . 

The first step in the determination of te is 

to assume a beta distribution curve as shown below . 
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The calculations of the activity duration as weighted 

averages of the three times are made . The mid point of 

a and b is given half the weight of the most likely 

value . 
1 

1:.e=2 (a+b) + 2m 

3 

= a+b+4m which is the formula 
6 

for calculating expected duration, usually called 

expected elapsed time . 

0: 5 m = 9 t~:: 9· 2 

Figure 3 . 18 : A beta distribution curve 

For exampl~ if an activity has three time estimates 

as follows : a = 5 

te = 

m = 9 

b = 14 

5+36+14 
6 

= 9 . 166 J\.. 9 . 2 

b = 14 

The point 9 . 2 is the one where the area of the beta 

curve is divided into two equal parts . It represents 

a point at which there is a 50- 50 chance that the actual 

activity corrpletion will be earlier or later than te . 
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Points to no~e are that when te= m, it means that the 

person ma~ing the estimate is pessimistic; but when it 

i s vice versa as in the example above, it means he is 
optimistic . 

(ii) T~e critical path, project duration and floats 

Once ex?ected durations for all project activities 

~ave been calculated, the procedure for determinig 

~~e critical path , the project duration (TE) and 

~~e floats is similar to the one used in CPM . 

?orward and backward passes are used to calculate 

~~e earliest and latest event times for the whole 

network . The path formed by activities without 

=loat is the critical path , while the total 

~uration of these activities become the total 

?roject duration (TE). Other activities not on 

~~e critical path have floats and these are 

computated in the normal CPM way . See figure 3 . 18 
and table 3 . 4 . 

Since the probability is 0 . 5 that each activity 

~ill finish at its elapsed time, te , there is a 

?robability of 0 . 5 that the entire project might 

~e completed at time TE . However , the expected 

?roject duration times do not follow a beta curve 

as the project activities . Assuming that the 

?roject is executed a large number of times , the 

=esulting population of project durations will 

a?proximate a normal distribution; hence the 

expected project durations may be assumed 

nor mally distribut ed . 
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Event Path Teij Vij 

1 ( 1 1 3) 10 . 2 1.4 

2 (1,3,8) 1 7 . -1 2 . 4 

3 (1,3,11) 29 . 6 3 . 8 

':'E=29 . 6 VT=3 . 8 

Table 3 . 5 : Total duration and variance . 

(iii) Variance (te) : It is a measure of dispersion 

between t~e three ac tivity durations . 

te = ( (b - a) 2 . ] See table 3 . 4 and 3 . 5 . 
-6-

The variance describes the uncertainity associated with 

large estimates (e . g . , when optimistic and pessimistic 

estimates are far apart) , there is great uncer­

tainity . In the example illustrated by figure 

3 . 20, the variance is only 3 . 8 . This indicates 

a higher amount of certainity about project 

completion date . 

(iv) The standard deviation (6). In simple mathe­

matical terms , the standard deviation is a 

square root of the variance . Symbolically 

expressed thus : ~ 

TI::= V~ 6 te 2 = ,,1f~} 2 

In project management, this is important in 

estimating the amount of uncertainity associated 

with a project i . e . the probability of completing 

the project within the scheduled duration . 

~ormally the TE arrived at through the three time 

estimates computations does not agree with the 

scheduled date Ts . To establish the probability 

of TE occuring at Ts demands consideration of 

the standard deviation of the normal distribution 

curve . Where the standard deviation is high , 
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it means the probability that TE t Ts is high . 

In the project above ~ TEl = 3 . 8 , therefore 

TE =, 3 . 8 = 1 . 9, which is a high standard deviation . 

(v) The probability . t [p(TE)] :- The probability 

of completing the project within scheduled time 

can be expressed both qualitatively and quantita­

tively, although the later is normally preferred . 

In PERT, before probability is calculated , 

assumptions that the Central Limit theorem holds 

i . e . that Twill be normally distributed with mean 

TE and variance TEl irrespective of the distribution 

of each activity duration , and that the actual 

project completion time will occur on the critical 

path , should be made . The probability (Pr) of 

completing a project within the scheduled time can 

then be calculated using the formular . 

Pr ( Z ~ Ts - TE) 

TE 

Using the example above and assuming TE = 32 , then 

Pr(Z<32 - 29 . 6) 

1 . 9 

Pr(Z~ 1 . 263 ) 

....--..._ 0 . 90 or 90% . 

The example indicates that t he project stands a 

90 per cent chance of being completed within the 

expected time of 32 days . 

These calculations can be extended further to say, 

determining the probability of completing a project 

within a span of two time schedules , for example 



- 150 -

TS - 26 days at the lower level and 32 days at the 
higher level. See figure 3 . 20 . 

TS1 TE TS2 
= 26 ::.29·6 ·32 

Figure 3 .20 . NOrmal distribution curve . 

The calculations can be done as follows : 

Pr (26 ~ Ts ~ 32) 

= Pr (26-29.6 < Z < 32 - 29.6 ) 
1 . 9- - 1 . 9 

= Pr ( - 3 . 6 < Z < 2 . 4) n- -.,--:g 

= Pr (-1 . 895 < z 1 . 263) 

Pr (Z~1 . 263) = 0 . 8962 

Pr (Z <- 1 . 895 ) = 0 . 0294 

Pr ( - 1 . 896 ~ z < 1 . 263) 

= 0 . 8962 - 0 . 0294) 

= 0 .8668 

~ 0 . 87 o r 87% 
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Therefore the probability of the proJect being 

completed within the two time schedule is 87 per cent . 

The Precedence Networks 

The technique was developed b y I . B . M. in 1963 primarily 
21 

to remedy~ defects inherent in the CPM networks . 

The d if=erence in approac~ is no t quite significant . 

It i s mai~ly notice able in the d iagramatic representatio n 

of activ ities and the mode of notation used . This will 

be briefly considered in the next text . 

Precedence diagrams are normally preferred in planning 

work which is repetitive and whose activities are under­

taken concurrently . This is made possible and simple 

beca u se unlike the CPM networ ks where the arrows only 

show t he sequential relationship of activities , the 

precedence arrows also show the lead and lag t imes for 

the start and finish of each activity . This has the 

advantage of eli~inating unnecessary dummies and 

simpl i=ying t he network . 

The lead and lag factors are indicated by pairs of 

sub s c ripts , the first representing the preceding activity 

and t he second representing the following activity , as 

below : 

Fi j = lag time for a finish- to- finish relationship, 

i . e . the succeeding activity finishes this 

amo unt of time after t he completi on of the 

pre ceding activity . 

5 ij = Lead time fo r a start - to- star t r e l ationship . 

(The preceding activity starts thi s much 

earlier than the succeeding activity) . 

Ci j = Lag time for a finish - to- start r elationship . 

(The succeeding activity starts this amount 

of time after the completion o f the preceding 

activi ty ) . 
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Questions to guide in the development of logic can be 

asked as follows :-22 

( i) for 

(a) 

(b) 

{c) 

the preceding activities : 

which activities must be f1nished before 

this activity may begin? ~vhat is the time 

delay? {Finish to start) . 

which activities must be started before 

this may begin? What is the lead time? 

(start to start) . 

which activi ties must be finished before 

the activity may be completed . What is 

the time lag? (Finish to finish) . 

(ii) for succeeding activities : 

(a) which activities must begin after the finish 

of the activity? What is the time delay? 

(Finish to start) . 

(b) which activities must begin after the start 

of this activity? What is the lead time? 

(start to start) . 

{c) which activities must be completed after the 

finish of this activity? What is the time 

lag? (Finish to finish ) . 

{iii) for concurrent activities : 

{a) which activities are carried out at the 

same time? 

Notations and Computations in carrying out notations 

for precedence diagram , identification appears in the 

left end of each rectangle , followed by the start times -

earliest and latest at the top and bottom respectively , 

the description in the centr e , the duration next , and 

finally the finish times - earliest and latest at the 

bottom respectively . 
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1 ~A 616 ... 4~\1 9 1§ .. 6 ·~ 8~ I 5 16 ( 13 ... 1 , 
( 4 5~ 2 

I 
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~ 13 (2 5:: 1 /' 2 o, 1010 

Figure 3 . 21 - Precedence diagr am . 

Computation of the activity times and the critical path 

are based on the forward and backward passes as in CPM . 

The activity being evaluated always has the j subscr ipt 

i~ t h e forward pass , while its precedessors , the i 

subscrip t . In the backward pass , the predecess~rs 

a nd successors have j and k subscripts respectivley . 

The f ollowing equations show the necessary computations : 

ES . = ES. + S .. or EF . + C. . - whichever is greater . 
J 1 1) 1 1) 

o r EF . - D . if the F .. relationship exists . 
J J 1) 

EF. = EF. +F . . orES . + D . - whichever is greaters .. 
J 1 1) J J 

LFj = LFk - Fjk or LSk - Cjk - whichever is smaller . 

or LS j + Dj if only sjk relationship exists . 

LS j = LSk - Fjk of LFj - Dj - whichev e r is smaller. 

Generally EF - ES and LF - LS do not necessarily equal 

t he duration of the activity , implying an interrruption . 

This can occur in two ways : on the forward pass and on 

the backward pass . These concepts bring differences when 

CPr-t and precedence activity times are being compared . 
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(i) Forwar d pass 

1 Eij 

Act ivi ty J f // J s ij 
ESj 

1 INTERRUP1l0N 

aj = Dj - Fij 

I NTERRUPTION EFj - ESj - Dj 
STARTED AT ES 

(ii) backward pass 

Dj 

• 11NTER RU~TION Fj k 
LSL b. LFj 

Activity j W//?;/7/ l F///} /%1 

Activity k 

SJk 

Dj 

bj = Dj - Skj 

INTERRUPTION LFj - LSj - Dj 

STARTED AT LS 

Figure 3 , 22 - Inter ruption in activity duration
8 
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The act~vity t.imes for interrupted activities can be 

shown as f ollows : 

EF. - ES = D. -4- interruption on the forward pass 
J J J 

LF - LS = D. + int:erruption on the backward pass 
J J J 

EF.= ES + D. 
J J J 

+ interruption on the fon.Jard pass 

ES. =EF . 
J J 

- D. 
J 

- interrrupt.ion on the forward pass 

LF. = ES. ,.. D. + interruption on the backward pass 
J J J 

LS. = EF. - D. - interruption on the backward pass 
J J J 

Precedence networks are primarily concerned with two 

types of floats : Start float = LS - ES 

Finish float =LF - EF 

Like in CP~, all critical activities have no float i . e . 

ES = LS, also EF = LF . The critical path itself is 

indicated by marking the arrows as well as the activities 

it joins wir.h double or heavy lines . 

After the critical path activity durations and floats 

have been computed, they can be tabulated as below : 

Activity ES LS ES 

1 0* 0* 6* 

2 0 3 10 

3 2 12 7 

4 6* 6* 15* 

5 1 3 14 17 

6 17* 17 * 25 * 

LF Min 

D .. 
~J 

6 * 6* 

13 10 

14 2 

15 * 9* 

17 3 

25* 8* 

Max 

D .. 
~J 

6* 

1 3 

12 

9* 

4 

8* 

Float 

0 

3 

10 

0 

1 

0 

* indicat ~ values of activities that are on the critical path 

Table 3 . 5 : Activity durations and floats . 
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Value of the P:::-ecedence Networks . It should be notec 

here that the use of precedence networks has three 

distinct advantages over che other forms of networks : 

- it eliminates unnecessary use of dummies and thus 

simpli=ies the diagram . The input in terms of drawing 

and information is greatly reduced . This minimizes 

the chances of cornmiting errors . 

- standard coding can be utilized and this makes activity 

identi=ication relatively easier . The coding system 

can be designed to identify the activity by aspect 

of the job , financial source and level, particular 

people or department involved , etc . 

- the ti~e lead and lag factors are also clearly shown 

in the precedence networks , making it easier for the 

planner to understand and model his project 

successfully . This however increases the involvement 

. t. . t t. t t. 23 
1n ac 1v1 y 1me compu a 1ons . 

Graohical Evaluation Review Technique (GERT) 

In the preceding discussions , four planning techniques, 

i .e. Bar charts, CPM , Precedence diagrams and PERT have 

already been reviewed . It has been noted that the 

first tr.ree techniques use only "one time estimate" and 

should be preferred for planning purposes on projects 

whose activity durations are deterministic . The fourth 

one on the other hand uses "three time estimates" and 

should be preferred on projects whose activity durations 

are probabilistic . One common feature in all these 

techniques is that all preceding activities must be 

completed before a node (an event) is finally reached 

or realised . This means that no succeeding activity 

can be depicted on the networks as commencing before 
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all the preceding activities entering the node (the J 

node) have been completed . 

There are situations however where the realisation of 

a node is dependent upon the completion of not all , but 

one or more activities preceding this node and where 

boch deterministic and probabilistic estimates of 

activity durations are necessary . In such cases , 

the use of the Graphical Evaluation Review Technique 

is preferable . 

GERT is a relatively recent and more sophiscated 

approach to project planning and not many people, 

especially in the building construction industry , have 

made satisfactory acquintance with it . As a matter of 

fact, it is only necessary on complex projects such as 

marine and airspace projects , where a number of variables 

are indeterministic . 24 

The involvement of the Kenyan Government in such 

projects is to say the least , very limited . It is for 

this reason that the study does not consider it important 

to dwell in detail on the technique . If anything, the 

study only wishes to draw the attention of project planners 

to the existence of this technique , more or less for 

information purposes . 

GERT is a technique that combines the disciplines of 

flow graph theory, moment generating functions , and 

PERT to obtain a solution to stochastic problems . It 

is claimed that its procedure makes it possible to 

analyse complex systems and problems in a less i nductive 

manner than ever before . 25 

The background for the development of GERT lies in the 

area of stochastic networks . A stochastic network has 
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the following properties : 

(i) each network consist of nodes that denote logical 

operations and transmittance . 

(ii) a transmittance has assoc1ated with ic a 

probability that the activity represented by it 

in the network will be performed. 

(iii) other parameters describe activicies that the 

transmittance represent . 

(iv) a realisation of a network is the realisation 

of a particualr set of transmittances and nodes 

that describe the network for one experiment . 

(v) if time associated with a transmittance is a 

random variable , then a realisation also implies 

that a fixed time has been selected for each 

transmittance . 

The properties listed above can best be understood when 

one looks at the GERT network model . The model completely 

diffe r from others discussed because it incorporates 

both deterministic and prababilistic nodes whose 

identification require special nodes . Another 

peculiarity lies in the use of loops which may start 

from any node and be incident to any previous one. 

Nodes : Like in the other networks discussed , the nodes 

depict events - either the start or the end of an 

activity . The major difference however lies in the 

realisation of nodes . In the normal networks like CPM, 

PERT and PD , nodes are realised when all preceding 

activities are completed . This however is not so with the 

GERT technique. Here a node is realised when the 

prespecified n umber of releases associated with it are 

performed . The releases generally specify the number of 

times activities incident to the node must be performed 

before the node can be realised . For example, if the 
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number of releases is one, and there are five activities 

incident to the node, ~~e node is real1sed when either 

the first, second, third, fourth or ~ifth activity is 

realised . I~ the number of releases 1s four and there 

are ~ive activities incident to the node, the node is 

realised when any four ou~ of five activities are realised . 

Information required for each node is recorded as shown 

in figure 3 . 23 (i - iv) . The semicircular shape 

represents the deterministic output as shown in Figure 

3 . 23 (ii} and (iii) . The probability for such output 

branches is 1 . 00 . Information regarding incident 

branches is entered in the two segments on the input 

side. The upper segment shows the number of releases , 

that is the number of activities that should be done 

before this node can be completed. The lower segment 

shows the number of releases to repeat, i . e . the number 

of times the completion of such branches is required 

for any subsequent realisation of the node . 

Figure 3 . 23 (iv - vi) show nodes with probabilistic 

outputs . This is illustrated on the diagrams by the 

probabilities of the activities D (Pd) and E(Pe) being 

shown as less than 1 . 00 . 

Two types of nodes have already been noted . Others can 

be noted as : the source node , the sink node , the mark 

node and the statistics node . 

The source is found at the very beginning of a network 

and bears zero time duration . It does not have any branch 

incident to it. 

The sink node on the other hand is the terminal node 

and does not have any branches (activities) emanating 

from it, and the network may be realised when one , any , 
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numbar of 
ralaasczs to 
r aalise tha nodas aftar t ha f i rst. tima 

( i ) 

pc 
pC..,.100 

( i i) ( iii) 

~---probabilistic outputs 

number of -~ 
r<Zia as as to 
r12aliscz tha nodas aftar tha first tima 

( i v) 

(vi) 

c 
PC= 100 

Figure 3 .23 . Deterministic and Probabilistic nodes . 

(E .N. Ahuja , Construction Performance by networks , P . l07) 



- 161 -

or all sink nodes are realised . 

Data collected through si~ulation and other sources 

include the sta~is~ics on the number of times a node is 

realised and the time of realisation . A node where 

such statistics are collected is called a statistics 

node . All sink nodes are statistics nodes . 

Five types of statistics can be collected on the 

statistics node : 

( i) 

( ii) 

(iii) 

( i v) 

the time of first realisation of a node , F 

the time of all realisation of node, A 

the time between realisation of a node , B 

the time interval required to go between two 

nodes in the network, I 

( v) the time delay from first activity completion on 

the node until the node is realised, D. 

A branch emanating from a node may enter other nodes 

or form a loop and incident to the previous one . 

It may be desired to calculate the time taken between 

the two nodes . A mark node establishes a reference time 

and permits the calculation of the time it takes to go 

from a mark node to a statistics node of the network . 

Figure 3 . 24 - Types of GERT nodes . 

sink 
nod a 
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Branches : these are the equivalent of activities in 

ordinary networks . Each branch (activity) is associated 

with a probability that it will be completed or 

realised given that its start node is realised . Activity 
numbers are placed on activities to permit network 

modifications based on the realisation of the activity 

and to distinguish activities having the same start and 
end nodes . Network modifications involves the replacing 

of one node by another node to alter either temporarily 
or permanently the network logic . 

Thus an activity (branch) in GERT networks is completely 
described as shown in figure 3 . 25 . 

( i) 

( ii) 

(iii) 
( i v) 

( v) 

Probability of realisation , P 

Parameter set for time , tp 

Distribution type , td 
Counter type , c 

Activity number , a 

tp 
Meam value 
Nini.rcurn value 
Maxim.un value 
td 

D Normal 0 (P. Standard deviation distribution c & a 
f-------~ 

Figure 3.25 - GERT branch 

Data : 'lhe data necessary for the perfonrance of GERI' 

si.mllations can be categorized as follows : 
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(i ) data relating to network : Project identification, 

number and type of nodes , identification of source 

sink , s~atistics and mark nodes , number of 

ac tivities , number of times simulation is to be 

performed , random number seed , and network 

modification data . 

(i i) data relating to nodes : the number of releases 

required to realise a node for the first time 

and subsequently , output type , histograrr 

characteristics and the t ype of stat istical 

information to be collected . 

( i ii ) data relating to branches : parameters of time 

variables associated with activities , probability 

of realisation and distribution type . 

Using the above list ed data , GERT performs simulation 

of ne t work by passing from event to event . This is done 

until appropriate sink nodes are realised . The simula ­

tio n i s repeated until it is performed the r equired 

number of times , after which , statistics associat ed with 

all t he statistics nodes become available for user 

analysis . 

Levels of Planning 

So far , various planning techniques which can be utilised 

by a planner have been discussed . The choice of the 

appropriate one is the discretion of the pl anner or 

project manager ; depending on the type of information 

he would like to display and also , on how familiar he is 

with the manipulation of each of the techniques . 

The point which should be emphasized i s t hat efficiency 

in planning can onl y be achieved if a ll per tinent 
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information is available to the planner or project 

manager . Normally most proJects are started off with 

very little information , but more details are gathered 

as the project moves from one planning level to the 

next one . To facilitate this, it is important that 

the planner must define the di:ferent parts of the 

project . This helps in making clearer the project 

objectives and also breaking the total project effort 

into convenient sub- categories for purposes of network 

planning , assigning responsibilities , matching accounting 

systems to panning systems and for establishing a 

framework for reporting and control . This process is 

called establishing a work breakdown structure . 

Work Breakdown Structure 

A work breakdown structure is a framework for planning 

arrived at by breaking the overrall project work to be 

done into convenient segments or levels . Simple 

projects could have only four ; i . e . the project , the 

sub - projects, the work packages and the activities . 26 

A sub- project is larger than both the work package and 

the activity . It is the first level of breakdown from 

the entire project in the total work breakdown structure . 

It is made of inter- related activities r elatively 

independent from the next of the project and can be 

planned alone . 

For each sub - project , a list of activities can be made 

and from this a network prepared . In preparing networks 

for sub - projects , it is important to note the key 

activities at the beginning and the end of each sub ­

project network suitable for interfacing purposes . 

A work package is similar to a sub - project , but it is of 

a lower level . It need not be separate from the 
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rest of the project, although its interconnect~ons 

should be distinct . Each work package is a cost centre 

mi~s own right; with a separate est1mate, budget and 

expenditure account . Work packages are very helpful 

to the planner , especially when developing the project 

network . It is much easier to plan one work package 

at a time and piece the plans together into a project 

network than to develop a complete network without the 

work breakdown structure . 

Networks for sub- projects and work packages are normally 

more detailed than the master network . They are 

usually referred to as sub- networks or fragnets - while 

the process of piecing them together is known as 

interfacing . 

laval 1 

sub projact A s,ubprojact 8 laval 11 

work packaga A work packaga 8 laval 111 

I 
activity activity activity laval 1V 

A B c 

Figure 3 . 26 - Levels of Planning 
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Figure 3 . 27 - Sub-networks and skelton network . 
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Sub - nets and their relevant interfaces, once developed, 

are useful to the management and the people responsible 

for operations as they allow for higher concentration 

on relevant operations . Each manager can monitor his 

work according to his sub- network without the distraction 

of having to wade through masses of information 

inconsequential to his work and responsibilities . 

Sub- network interfacing is not a difficult exercise . 

There are three steps involved : 

(i) the planner should identify all contact points 

or nodes on each sub- network . They should be 

indicated on the network by double circles . 

(ii) once contact or interfacing nodes have been 

identified , they should be numbered . The only 

peculiar feature worthy noting is that the two 

interfacing nodes should bear the same number . 

See figure 3 . 27 

(iii) once interfacing has been completed , the event 

times can be computed using the forward and 

backward pass simultaneously . When an inter­

face node is reached in the forward pass 

computations , the greater of the two early event 

times should be taken . In the backward pass 

computations on the other hand , the smaller of 

the two late event times should be taken . Floats 

can be determined in the same way as in no r mal 

network calculations . 

Having determined the durations from the sub - networks , 

the computations on the master network can be performed 

with the assurance that they will p r ovide the total for 

all computations on the s ub- networks . 
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The process of identifying interface events and 

determining durations between the interfaces and important 

events is called Skeletonization, because the resulting 

master network is a skeleton of the detailed sub- networks . 
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Computers for Planning 

Computers generally form part of office equipment used 

by various organizations to store, calculate, display , 

sort and retrieve information pertaining to a given 

situation . Their advantage lies in the fact that they 

can carry out these operations rapidly and accurately , 

thus saving users laborious, time consuming work . It 

is for this reason that their use has been introduced 

into the construction industry . 

Computer use for planning purposes is only one of the 

many functions it can be put to in the construction 

industry . Planning is nor mally a tedious exercise 

with many calculations to be carried vut . Computer s 

come in handy as they enable the planner to go through 

his computations quickly and also have a chance to 

evaluate alternative plans . 

Computers however on their own have no capability to 

plan . This r esponsibility rests entirely on the planner . 

All that the computer does is to facilitate easy planning 

by carrying out required calculations and displaying 

or/and printing the data output . 

The procedure used in planning with computers is to a 

large extent similar to that one used in network systems . 

It is as follows :-

(i) the planner first identifies the project activities 

and their respective time estimates . 

(ii) he then works out a project network using either 

(iii) 

of the network techniques deemed appropriate . At thi~ 

point , the most critical f ac t or is to e nsure logic . 

the first and second stepsar e important a nd 

guide the planner to the third one , which is 

identification o r developmen t of a suitable p r o ­

gramme to carr y out the r equired calculation s 
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and output the desired data . Programmes can 
be developed by the planner, bearing in mind 

his needs . They can also be acquired from 

computer centers and utilized wholly or with 

some modifications . Whichever the case, it is 

important to note that the needs determine the 

programme. The needs usually are the type of 

input data the programme is designed to do , the 

format in which the data must be presented and 

the type of output reports that are required . 

For self made p r ogrammes, the planner takes care 

of this . But for acquired programmes , it is 

important to note the user (planner) reads the 

users manual very carefully to ascertain whether 

the programme is the relevant one or not . 

(iv) once these have been done , the input data on 

various activities is read into the computer 

through either cards , tapes or teletypes . It is 

then edited . 

(v) early start and finish times for each activity are 

calculated using the forward pass . 

(vi) late star t and finish times for each activity 

are calculated using the backward pass . 

(vii) the float for each activity and the total project 

duration are then calculated . It should be noted 

that some programmes only use the backward pass 

to determine the activity times . In such cases 

the project duration is fixed and by working 

backwards , times for various activities are noted . 

(viii) the schedule is printed , more in the same fashion 

as in tables 3 . 1 and 3 . 2 . 
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One area where the computers have advantage over the 

mannual method of planning is in the presentation of 

information . Information can be presented in a variety 

of forms depending on the programme and the requirements 

of the planner . It can be presented as in figure 3 . 1 

and 3 . 2 , or alternatively with activity times printed 

on calendar basis . Another popular capability ofmany 

computer programmes is the printing out of bar char~s 

schedules with individual activity showing early start 

and finish dates , durations , critical activities and 

float values . Also specific activities of current 

interest to the planner or user can be selected and 

the pertinent information required produced . 

Summary 

The chapter has reviewed various aspects of planning , 

with focus being placed on the need for planning , 

principles of planning and various techniques 

associated with it . Note has also been made of the 

capability of computers in planning . 

The aspect which the study has however not dealt with 

is the recommendation of an ideal method of planning . 

This is difficult to do in such a study because the 

choice of technique is to a large extent a function of 

the project , its scope and complexity, the resources 

available , the type of control desired , and finally , 

the versatility of the project manager or whoever is 

responsible for planning , in the manupilation of the 

various project techniques . It would be unwise for 

example , to insist that CPM should be used when the 

project manager and his staff do not have good under ­

standing of its mechanism . This could cause chaos and 

injure the project . 
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The study however insits on the use of appropriate 
t e chniques; techniques which provide for most plc~ning 
features . Project managers with poor background in 
the sophisticated planning techniques are advised to 
update themselves accordingly , and not to hide in the 
s e ntiment that they should always use what they know 
be st regardless of the inferiority associated with it . 

F i nally, there is one point which did not receive much 
emphasis during the discussions on planning . It is 
however an i~portant one to note, especially at this 
s t age . The point is that knowledge of modern 
s ophisticated planning techniques is not a panacea to 
g ood planning . Good 'planning depend not only on the 
p l anner ' s thorough knowledge of the relevant planning 
techniques , but also on his experience and intuition . 
The good planner is one who develops an overview of his 
pro j e ct in his mind right from the beginning and on this 
b a sis can choose the appropriate technique . The chosen 
t e chnique should on the other hand expose to him the 
critical areas of the project so that he can provide 
f o r them early or ask the implementors to give t hem 
higher priority . This makes his plans more realistic 
and therefore subject to fewer arnmendments . Amrnendments 
normally upset the tempo of work and should be 
di scouraged unless otherwise . 
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CHAPTER 4 

PROJECT CONTROL 

Introduction 

Control is one of the management functions necessary 

for the successful accomplishment of organizational 

objectives . It is interwined with the function of 

planning in the following manner : planning defines the 

performance standards which are used as a basis in 

ef=ecting the control elements of measurement and 

comparison . This makes it possible for any deviations 

from the plans to be noted and corrective measures 

taken . Corrective measures normally vary according to 

the deviations noted or anticipated . In serious cases , 

plans are entirely revised ; while in lesser cases , 

minor modifications are made . The process can be 

repeated severally before the project is completed . 

In this chapter , an indepth discussion is given to 

the process of control and how it can be profitably 

utilized on building projects . As a starting point 

the study considers why project control is necessary 

in a dynamic environment . It then touches on various 

features of project control such as monitoring , 

reporting , information analysis and corrective action . 

Finally the discussion is brought to conclusion by 

bringing out the need for adjustability on the part 

of the project managers . 

Need for Project Control 

The need for project control arises from the reality 

that every project is subject to factors ; some internal , 

others external , which tend to interfere with its 

desired progress . 
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To ensure that the ef=ec~s of these =accors are 

minimized , pro)ec~ managers normally inscitute control 

procedures . Concrol procedures form a concrol system . 

An ideal control system should be designed and 

instituted right from the time of projec~ inception . 

Some of the factors which affect the progress of 

projects thus necessitating project control are 

discussed below as follows : -

(i ) Poor Planning : Plans normally provide the basisup-

on which the process of control is effected . Production 

of faulty plans therefore makes the process of control 

meaningless . Over and above this, faulty plans are 

erroneous in logic and/or resource allocation, and 

when utilized , they tend to frustrate the effort put 

~nto the accomplishment of the project objectives . 

Faulty plans are a product of over - optimism or simply 

lack of proper planning skill on the part of the 

project manager . Sometimes , they are also good plans 

rendered faulty by a rapidly changing environment . 

Whichever case , the process of project control makes 

it possible for the anomaly to be noticed and rectified 

before considerable damage is suffered on the projects . 

The corrective action is normally in form of revised 

plans , which in essence are updated networks or bar 

charts . 

(ii) Financial/Economic Factors : The two main ones 

are : escalations and fluctuation of prices of various 

project inputs , and poor cash flow . 

Escalations and fluctuations of prices are caused by 

factors external to the projects . 
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When they occur , they normally upset the budgets of 

the projects, thus creating chaos 1n the implementation 

process . Some contractors and project managers safe ­

guard themselves by quoting inflated escimates on 

various project items or insisting on contract agree­

ments with provisions for upward revision of the 

e stimated costs . On the face of it , this approach 

might appear prudent as the projects are guaranteed 

of adequate funds . But when one recalls Parkinson ' s 

law which states that "work expands to fill time 

available " and by analogy "costs expand to fill the 

budget available" , he would be hesitant about adopting 

the approach . The best approach infact is to work 

with realistic figures , but keep a close watch on the 

performance of the economic environment . Information 

should regularly be gathered on the env1ronment ' s 

performance and evaluated in the light of its future 

implications on the on- going projects . Through this 

approach , the project manager might real ise that 

although his network initially indicated that, say 

activity 205 was critical and 210 subcritical, there 

might be a saving in money now if the latter is done 

first at the expense of the sooner. The analysis 

could further indicate that it would be wise to crash 

the project now in order to avoid bad economic times 

ahead . 

Poor cash flow as an economic factor can badly inhibit 

the progress of projects . There is no exception as 

to whether this refers to the contractor or the developer . 

Both of them should ensure that their funds are avail ­

able to meet project liabilities as required and no 

lapses are experienced during project implementation 

because of this factor . 
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They should note that where this does not happen , 

defaults on the contract agreement become possible , 

with adverse effects on t~e projects ' progress . 

Project control where properly effected helps in 

aver~ing this possibility . All that is required is 

for the project manager to regularly review the financial 

commitments of both the developer and the contractor 

and advise them on how they should organize themselves 

with a view of meeting these commitments without much 

strain on their financial resources . Where the project 

manager directly controls the funds , it is the same 

case : he should ensure that funds are released promptly 

and when cash shortages are envisaged , the management 

should be alerted in good time so that more funds are 

voted . 

(iii) Resources : In construction projects , one of the 

objectives common to both the developers and the 

contractors is the minimization of the project costs 

through proper resource utilization . The major 

resources controlled are the manpower (labour) , 

equipment and materials . 

The first endeavour for the project management team 

is to come up with a technology which enables these 

resources to be intergrated and utilized in an optimal 

manner . This is done at the time when the projects are 

being planned and scheduled . Sometimes errors are 

made - due to either oversight or simply bias on the 

part of the project manager s . Errors due to oversight 

occur when the project managers fail to take note of 

certain pertinent details such as the date of placing 

orders , recruitment and disposal of workers , hiring 

of equipment , etc . 
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Errors due co bias on the other hand , result due to 

the managers ' ardent believe in e~ther the utilization 

of labour intensive methods or capital ~ntensive methods 

and failure on their part to look at each project 

separately and on the basis of its content design an 

appr opriate method of implementation. In cases where 

errors of this type have been made, a good control 

system will make it possible for them to be quickly 

identified and thus rectified . 

Over and above the errors discussed above, there are 

also certain cases where errors have not necessarily 

been comm~tted at the planning stage , but during 

implementation . For example , orders for materials , 

equ ipment, etc . , can be placed late , despite what is 

indicated on the schedules. The process of control 

again helps in sorting out and correcting such 

anomalies . 

The most useful part of project control is not that 

it helps in the identification and correction of 

errors , but that when properly applied , it helps in 

pointing out well in advance possible errors . 

(iv) Environmental Factors : These are several and 

include the inclemental weather , wars and civil 

conflicts, droughts , coup d ' etas and economic 

recessions . These factors are external to the projects 

and can not be anticipated in good time by the project 

managers . But once they occur , reasonable steps 

should be taken to ensure that their effects have 

minimal consequences on the progress of the projects . 

Revision of plans and re - allocation of resources is 

advisable and should be done early enough . 
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(v) Other benefits : I~ has been noted that where 
prOJect control exists, c~e projects are conducted in 

an orderly ma~ner and everybody, right from the owners 

to the workers , become happy and proud of their achieve ­
ments . P .O. Kharbanda subscribes to the same view when 
in his book "Project Cost Control in Action" he notes 
as follows : -

When v.e talk of ' benefits ' , we rrean , in the 
first place , the monetary benefits : benefits 
that can be quantified . But in addition , the 
application of cost control techniques bring (s) 
fringe benefits , not quantifiable , such as 
(a) better conmmications and (b) better human 
relations . '!his will lead in turn to srroother 
project execution and both the rrorale and 1 productivity (of ~M:>rkers) increase quite a lot; 

So far the need for project control has been discussed, 

more or less in general terms . The reason for adopting 

this approach is that the factors raised will be discussed 
in greater detail later in this chapter when dealing with 
topics such as monitoring , reporting and corrective 

action . 

Elements of Project Control 

Before discussing project control in detail , it is 

important that the following points which essentially 

apply on every project situation regardless of the 

magnitude, be mentioned . 

First and foremost , it should be noted that project 

control should start at the time the project is conceived . 
As has already been noted , control aims at the efficient 
use of resources such as capital outlay and time . The 

timing is however an important factor in the achievement 

of this . 
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For example, in a bui~ding project, a prudent project 

manager can save a lot of money and time by systematic ­

ally analys1ng the various alternative designs and their 
respective plans of implementation . Thereafter he can 

choose the one which optimizes his obJectives . This is 
referred to as Value Engineering (VE) but in essence is 
some form of project control instituted right at the 

conception of the project . Even without the concept 

of val ue engineering , it is a proven fact that the 

project , its scope and resource inputs , can best be 

controlled at the initial stages of implementation . 

When the project progresses , it does not only become more 
difficult to effect any meaningful changes, but also 

expensive to do so . Figure 4- 1 illustrates this point 

very clearly . 

Once a decision has been reached by the management 

to effectively control the implementation process of 

the project , the next step is to develop and instal 

a "control system ". According to Andrew Parkin2 

A control (led) system nust have a standard 
(well defined objectives) , a controller (which 
will seek to reach objectives) and control 
actions (which the controller rray take) .... .. . . 
the objectives are the targets , the controller 
is the project manager and the control actions 
are principally the application and organization 
of the project resources, rrainl y people used in 
furthering the objectives . 

If a control system is to reach its objective 
W1thin specified time, the control actions nust 
be able to draw sufficient resources to drive 
the system to its objective in time . If this 
system can be disturlJed while the control action 
is being ilrplerrented, there nust also be slack 
resources (slack tirre) available to overcome 
the disturbance . 
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Figure 4 - 1 . Cost Control Potentjal . 

The abilit y to control costs diminishes rapidl y over the life of the projecL, as Lhe volume and 
nllJTber of cost control r eports increases . 

(Reproduced from a paper 'O.mers CAN Control Costs , incl uded in the 1969 Transactions of 
An-erican Association of Cost Engineers , by Mr . G. Azud) . 

Source : O.P. Kharbanda , Project Cost Control in Action, P . 47 . 
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In the building project the obJeCt~ves of all the parties 
are naturally coming up w1th a bu~lding; functionally 
and aesthetically acceptable, at minimum cost and within 
the shortest ti~e . The controller could be the Architect , 
Engineer or Project Manager . These people normally use 
~ilestones or work packages established on the network to 
appraise the progress of the project . Finally , the 
con trol actions include : change of logic in the plans, 
expediting , redeployment of resources and ofcourse , 
increased supervision . 

A good control system should not only have established 
control points , e . g . milestones on a CPM network to 
enable measurement and comparison of actual versus 
planned per~ormance , but also warning indices associated 
with each control point and the whole project . Warning 
~ndices will be discussed later in the chapter under 
monitoring . Suffice to note here that they indicate the 
acceptable level of cost overrun or time delay , above 
which management action must be taken . To compliment 
warning indices should be clear statements about the benefits 
and penalties of exceeding the set limits . 

It is important to note that for any control system to 
succeed , it needs support from both the top management 
and the subordinate working under it . Commitment from 
subordinates can be guaranteed through involvement at 
the definition stage . Otherwise some people might find 
it unnecessarily cumbersome to be preparing and submitting 
field reports to head office instead of using that time 
on real work . 

It should also be noted that the control function has 
both benefits and penalties . While instituting a control 
system, it is therefore important to ensure that an 
o rganization does not find itself in a situation where 
i t has to forego a lot of cash in maintaining the 
system . 
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Also , the system should not become a stumbling block 

to progress as is the case in some highly bureauctized 

organizat i ons . Instead it should pave way for faster 

action and harmony in the internal and external 

operations of the organization . It should be added 

here as a word of caution that "control the control 

system". Kast says the following on this :-

Considerable managerial skill is required to 
cesign a system which provides or ganizational 
control effectively and efficiently . Over­
control rray be bot.l1 expensive (the time and 
effort involved) and dysfunctional . Picking 
the appropriate characteristic to monitor 
is extrerrely important because individual 
behaviour and or ganizational perforrrance will 
be 'directed ' accordingly . 3 

Last but not least in importance is the fact that 
once a suitable control system has been instituted 

in a given project situation , it should remain 

operational until the completion of the project . 

It ' s success should thereafter be appraised critically 

for the benefit of future projects . See figure 4 - 2 

for a model o: a typical control system 
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The process of project control in essence is c omplimentary 

to p l anning , and its mode and intensity depend to a large 

e xtent upon the defined objectives of the project ; plans , 

schedules and resource estimates drawn to meet them , and 

generally on how they are intergrated with the external 

factors . Also to note is the fact that c ontrol is more 

susceptible to the influence of the organization ' s internal 

policies than planning . All these combine to relegate the 

process of control to a more or less inferior position -

that of a reactor ( planning is an actor) . 

The process of control , in descriptive terms , is very 

s ubjective . It is for example a matter of opinion to 

s tate whether or not , control was adequate on a cer tain 

pro j ect , to say whether it was significantly responsible 

for the success or failure of a project, and where required , 

to prescribe the correct dosage of control required . 

It is for these reasons that one cannot help discussing the 

process of control in descriptive terms , and that much of 

t he discussion dwells on the procedures as opposed to the 

techniques . This is quite a contrast to the case wi th 

p lanning . 

As a starting point it is useful to note what Kast says : 

The fundamental elements in a ny control system 
become the control process when linked 
sequentially in a circle . (Figure 4 - 3) show 
a generally model of the contr ol cycle . Objectives 
are established , programmes planned , r esources 
allocated , a nd wo r k is performed . 
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OPERATING 1 2 
SYSTEM :CHARACTERISTIC SENSOR 

EFFECTOR 4 COM PARA TOR 31 

Figure 4 - 2 : The basic elements of a control system : 
(1) a measurab le and controllable characteristic for 
which standards are known ; 

(2) a means (sensory device) of measuring the character­
istic ; 

(3) a means of comparing actual results to standards 
and evaluating differences ; 

(4) a means of effecting changes in the system in 
order to adjust the pertinent characteristic . 
(Kast and Rosenzweig , Organization and Management : 
A systems Approach , Page 470) 
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As actual peeorrrance is corc;:are with the plan, 
:eedback is generated to adJust ~rkloads and 
the allocation of resources . nus type of 
corrpa.rison relates pri.It"arily to the rreans used 
to accarplish goals and oojectives . Anot:.~er 
corrpar~son is rrade betv.ieen actual ach~everrents 
and the prograrme originally planned . At this 
st:age, inforrration is fed back to the prograrrrre 
planning phase as well as forward for comparison 
leads to a reaffirmation of existing objectives 
or adjustments for the future . 4 

Interface with higher level control 
1 or with external economic Y.Or ld . 
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Figure 4- 3 The process of control (t'1arvin E. a.tndel , 

A conceptual frarrev.ork for the rranagerrent 

Sciences , McGraw-Hill Book Corrpany , 

New York , 1967 , P . 162) 
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Figure 4-4 Model showing the conlrol process (Kast and Rocenzwig ) 
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Kast ' s description and illustration of the process o: 

control is :urther shade light on by figure 4- 4 ~ode: 

of the cont~ol process , which is an elaboration of the 

simpli:ied version set forth in figure 4- 3 . The model 

places emphas~s on the few activities and the inter ­

relationship among the key elements . The elements of 

the process are numbered 1 - 6 and are accordingly 

desc ribed here below : 5 

(1) The per:ormance centre represents some measurable 

and controllable characteristic in an operating 

system . It might be the qualitative or quantitative 

output of the system . 

(2 ) This deals with the measurement aspect of the 

characteristic(s ) in the system . xeasurement could 

be in ter~s of manhours , units of products, cash 

spent, or simply a subject rating such as good , 

efficient, etc . 

(3) Results obtained in (2) are compared with the already 

set standards . 

( 4) From this comparison , trends are discerned \lhich 

are subjected to analysis . The analysis can 

precipitate a number of corrective actions . If 

for example it is realised that no deviation exists 

or that the perfor mance is above the set standards , 

no course of action is necessary and the process 

loops back to the performance centre for subsequent 

measure~ents . 

(5) If on the other hand deviations occur , note has 

to be taken of their seriousness and the possibility 

of rectifying them . There are four types of 

deviations : 

(a) deviation unacce ptable , but also uncotrollable . 

No change in the plans or standards required . 
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(b) deviation recongnized, but of negligable 

~agnitude and therefore requiring no change . 

(c) deviation acceptable for the present but 

indicating that some adjustment is required 

to keep the system ' in control' in future . 

(d) eeviation clearly unwanted and therefore 

precipitating immediate corrective action . 

Feedback for (a) and (b) flows into the performance 

centr e, while for (c) and (d) flows into the 

subsystem for setting standards (control plan) as 

well as to the major plan and corrective subplan 

for t~e performance centre . 

(6) This cuts across all the appraisal alternatives 

and relates to some sort of aggregate or overall 

contr ol process which relies on cumulative 

infor~ation to be used as a raw material for 

decision making . Certain aspects may have a rather 

high t~reshold before the control process evokes 

signi=icant adjustments in the system . 

From the foregoing description one can easily concretize 

t~e process of project control into three phases : 

monitoring , analysis and corrective action . 

Monitoring 

Monitoring can be done in a meaningful way when the 

following are available : clearly defined project 

objectives , plans (preferably in form of networ ks) , 

schedules indicating various dates of activity commence -

ment and co~pletion, budgets (resources and how they 

have been allocated) and the control system designed 

and set . All these form the basis on which monitoring 

can be conducted . 
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Parkin defines monitoring as "getting information about 
the ac~ual performance of ~he project so ~hat accomplish ­
ments can be compared with plans" . 6 From this definition, 
wnich by all means is acceptable, some questions which 
are helpful in giving this discuss~on impetus emerge : 
(a) which status informa~ion in parcicular? 
(b) when should the information be received and in 

whac for:n? 
(c) who should be responsible .:or the collec~ion and 

submission of this information? 
(d) are there any problems inherent in information 

gathering and dissemination? 

Before these quest i ons are answered , one point of 
general imporcance should be brought out . The point 
is that infor~ation required, to a large extent, depends 
upon the mode of project organization, project stage of 
implementation and the environment in general . These 
three dictate the type of information required and what 
emphas is should be plac ed upon other r elated as9ects 
such as interval o r regularity of reporting . 

(a) Information about the performance of a project 
(or feedback ) can be placed into three major 
categories : that pertaining to physical progress , 
to financial progress and generally towards the 
achievement of o ther project objectives such as 
aesthetics o r workmanship and goodwill . 

(i) Information on the physical progress of the project 
is very important to both the contractor and the 
management in the sense that it enables t hem to 
review and r eorder their future commitments . Its 
usefulness can however be limited if it is not 
submitted in quant itative values, and also, i f 
at the time of receipt there are no established 
standards o r targets to compare with . 
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ProJect targets are normally ind1cated on network diagrams 

or bar char~s or CPM bar charts - whichever is in use , as 

~ilestones . Each milestone could comprise one or several 

act1vities ; and each activity has a given commencement 

date and completion date . Non - critical activities have 

t·...ro alternative commencement and completion dates . 

:o:lowing the critical path, the duration of each milestone 

and the project at large can be determined . Scheduling 

enables this determined project duration to be presented 1 

on calendar time basis . See figure 4 - 5 . 

~ormally , physical progress should cover project activities 

completed , started , and in progress . The period covered 

should be between the date of the last batch of information 

and to- date . Progress information can be presented in a 

tabular form or simply plotted on the bar chart or network 

diagram . Use of colours , where possible, make visualization 

and assimilation easier . Progress information can also 

be p r esented in percentage form - say , project is 80 

percent complete . This is achieved by taking activities 

done , noting their proportion in terms of work content 

and expressing it as a percentage . 

activity 
..K. days JUne 1985 
~. z . ~ . 9 . e . 1> . 11- . ,~ . 19 . w . 20 . 21. . 2{. . 29 . 2~ . 3.o 

1-2 (Al ::::=§~~~d) 1-3 (B) :: Jf<D 
1-11 ( ( ) -~~~~~~~-:-:-::---:--
2-8 ( 0) 
3-7 { El 
3-8 ( Fl 
7-8 (G) 
7-11 ( Hl 
8- 11 ( I) 

Figure 4 - 5 A CPM bar chart . 

~--
.___. 

One sin~le line indicate activity activity duration . Dotted 

periods indicate float . Thick single line such as for 

activity is 8 - 11 indicate that the activity is critical . The 

upper line on the other hand indicate p r ogress . 



PHYSICAL PRCX~RESS RJ.:roRI' FOR 'IHE MCNrrf OP JUNE YEI\R 1985 

Pro..m:~r NAME : BU~tl\ DISI'RTCf HOSPITAL ITEM ~X). WE 805 JOB NO. 011211 

PRO.JEX:T DESCRIPTION : INSTAI.LATION OF ~R1UARY ~IPMT:Nr I EIC 

Start Finish % Complete 

1\ctivlLy Description Dura lion Earliesl La Lest Earl icst r.aLesL Targe t 1\ctual 

1, 2 A 8 0 5 8 

1,3 B 10 0 0 10 

1 1 11 c 20 0 10 20 

218 0 5 8 13 13 

317 E 6 10 16 16 

3 18 F 8 10 18 18 

718 G 1 16 17 17 

71 11 H 10 16 20 26 

8 111 I 12 18 18 30 

Table 4-1 An example of a physical progress report based on 

a CPM netv.ork and bar chart. See figure 4 -5 
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10 100 100 

30 65 60 

18 100 95 

17 100 60 

18 100 60 

18 100 100 
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30 0 0 
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0 N/A 

10 9 

5 0 

4 4 

0 0-3 
..... 
\0 
w 

N/A 

4 1 

0 0 



( ii) Feedback on financial performance of a project is 

very important as it helps both parties to know in 

advance whether possibilities of underexpenditure 

or overexpenditure exist, and which areas are 

responsible . Even in cases where none of these is 

likely to happen, knowledge of the project's 

financial progress is important as it helps the 

management optimize on their cash floH . An example 

of this is where there is a project with a huge 

provision of funds . The project management is at 

the beginning very ambitious and forecasts a 

monthly expenditure of £ . 100,000 for the project 

duration of 2 years . After the project has been 

in progress for 6 months, it is realised that the 

contractor does not have the capability of spending 

£ . 100 , 000 per month . He can only spend £ . 60 , 000 

per month . In such a case, a quick thinking 

management can temporarily untie the funds and 

commit it on other economic ventures such as 

purchase of bonds or opening of a fixed deposit 

account with high rates of interest . 

Like in physical progress reporting , financial 

reporting should also be done in quantitative 

values . The report should clearly state what has 

been certified as payments on various activities . 

This should be made alongside the initial 

provisions . In cases where variation orders of 

finanical consequences have been made , they should 

be noted . 

Again, it is important to have established check­

points o r milestones , which , read together with 

the budget , make comparisons between actual and 

planned much easier . See table 4 - 2 for a 

typical financial progress report . 



-- --
FINANCIAL Plo::;~s REPOR'P £'DR '!HE MC:Ul'll OF JUNE YcM: 1985 

ProJFX:T NAME : BUNGav1A DIS'l'RICf l!OSPITAL l'l'LM I'D. JOB r-n. 

PRO.:rOCr DESCRIPTION : INSTALLATION OF M)R'IUARY EQUIPMENI' E:IC 

l\ccounL llclivity Description % Canplete Original Revised S[X!nL Lo Eslim..lle Under run 

No. J·:stlmaLc Esl i 11\.llC dnLc LO £ £ 
£ £ canpl c Lc 

0291 1 ,2 A 100 15, 200 15, 125 12, 604 15 ,1 2') 75 

0292 1,3 B 100 65 , 000 65 ,080 54 , 233 65 , 080 

0293 1, 11 c 60 120, 000 120 , 000 70 ,033 120 ,000 

0294 2, 8 D 95 14 ,800 44 , 990 12 , 491 14, 990 

0295 3, 7 E 60 18 , 650 18 ,800 9 1166 18, 880 

0296 3, 8 F 60 21 , 150 20 , 750 13, 000 20 , 750 400 

0297 7, 8 G 95 10 ,000 10 , 000 8 , 335 10 ,000 

0298 7111 II 0 15,000 16 ,700 16 ,700 

0299 8 , 11 I 0 25 ,060 25 , 090 25 , 090 

Table 4-2 : An example of a financ ial progress rep::>rt based o n a CPM network and bar chart . 

See figure 4-5 . Note that in the table, the arrount spent is Jess than lhe 

certified "aluc of work cbne . This is because 1 Lh of this sum is he ld in 

form of retention sum - to be released at the fi~l completion of the project . 

Ovctrun 
£ 

80 

190 

150 
1-' 
\0 
VI 

1, 700 

30 
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(iii) Receiving feedback on the physical and financial 

performance of a project is not enough . It is 

also helpful to receive information about the 

quality of workmanship going into the project . 

One might be happy that savings are being made, 

or that the project is ahead of schedule; when 

in:act all these are being done at the expense 

of the desired quality of workmanship . Cases 

have been noted where contractors have quoted 

very low contract sums so as to win tenders . But 

once on site , they deliberately use inferior 

materials so that their profit margins increase . 

This creates unnecessary future expenses to the 

owner . It is therefore important that the 

Project manager should be on the watch out for 

this . The clerk of works or the Architect/Engineer 

responsible should closely monitor this aspect . 

Quantification of this aspect is however very 

difficult. All the same , good reports about the 

materials, method of laying, etc . should still 

be submitted for scrutiny . 

(iv) Fianlly it should be added that it is not enough 

to monitor factors affecting directly the progress 

of the project . There are also other factors such 

as the political climate , the current economic 

activities, the weather, etc . which in their own 

way can affect the project positively or adversely . 

A project manager should keep himself abreast with 

the current trend of these factors . 

(b ) So far the information considered relevant as 

part of feedback on a project have been discussed , 

although briefly . The next question is : when 

and how often should this information be received , 

and in what form? 
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Feedback on a project should begin immediately 

work commences and should continue until t~e 

complecion day . How o!ten feedback should be 

given depends on the type of proJect orga~ization , 

the project content and to some extent the 

prevailing environmencal conditions . Bu~ one point 

is clear , "the greater the frequency of !eedback 

and response , the higher the probability of attain­

ing the project objectives " . Although this point 

is correct , it should be taken with caution : 

frequency of feedback entails costs . One should 

therefore be careful about the p r ice and 

benefits involved . 

Onder t~e normal circumstances , the greater the 

size of the project , in terms of duration and/or 

resources, the more regular feedback is required . 

Parkin adds as follows : 

The risk of variance can be considered to arise because 
of i:operfections in information about what has to be 
done or Hhat obstacles might arise . If the project 
rranager had perfect information , he could in theory 
!Take a pe:rfect plan . The perfection of knowledge 
iittproves as the project progresses - to be rrore exact, 
t.l-tere is probably a negative exponential type of relation­
ship between uncertainity and project progress , uncertainity 
being greatest at the outset . Thus the early activities 
in project developtent require rrore checkpoints than 

later ones, other things being equal . 7 

The form in which feedback should be received 

varies according to the interest and responsibility 

of the recipient . But as a general rule , the inform­

ation should be more and more condensed as is 

presented up the ladder of the organisation ' s 

management . The supervisors for example might 

want to know the physical and financial progress 

on daily basis . So daily reports comprising mainly 

raw data should be prepared and submitted to them . 
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In most cases, there are ready made work sheets 

which can be :illed with i~formation pertianing 

to labour, plant usage, mater~als and weacher 

condit~ons . Reports co the proJect manager on 

the other hand should span over a wider period 

and therefore appear in summary form . They should 

cover one week or two weeks depending on the 

accepted practice . Information to the top 

management , finally should be either in summary 

form or on exception basis . The summaries in this 

case should be more condensed , covering a period 

of between 1- 3 months . They should highlight on 

areas of main interest to the management , such 

as the achievement of the project objectives . 

The :or~at to be used in information presentation 

or reporting varies according to the organization 

in question and its needs . Therefore one cannot 

be recommended in this study . 

(c) The responsibility for information collection lies 

with the field officers . Using work sheets , they 

can submit the required information to the 

supervisor or the project manager . If the 

informaiton has to pass from the field officers to 

the supervisor , to the project manager and finally 

to the owner or top management , then the responsibility 

changes at every stage . The labourers and plant 

operators, for example, file the activities done 

and manhours used with the field officers; who in 

turn process this and submic it in summary form to 

the supervisor . The supervisor might wish to 

observe the situation for one week before he files 

his report to the project manager , etc . 



- 199 -

(d) Gathering information is not devoid of problems 

and other sores of peculiarities . One problem 

'Nhich arises quic.e often is t~at :ield of:icers 

somecimes do not see c~e need to submit reports . 

T~ey believe t~is aspect is useless and simply 

detracts them from their routine work . It is 

i~por~ant that these people be made to see not 

only che usefulness of giving pr ogress information , 

but also in good time . Delayed reporc.s are of 

historical value only and cannot help the manage­

ment in reaching critical decisions . The manage ­

ment can ensure that this is done by making the 

personnel on site understand t~e usefulness of the 

information . One possible way of doing this i s 

to lee them participate in the setting of 

check- points . 

The other problem is that the field officers sometime s 

~ix records by charging costs mistakenly or deliberately 

on wrong items of work . Ahuja wr ites the following : 

Field 9EU"SOnnel nay charge costs to the wrong 

items of Y.Ork or to those that are actually 
costing less than was estimated in order to doctor 
chose itemS that are costing rrore. They nay even 
charge the costs of one job to another in order to 
nake a losing job look better. When e.KIJOSed, their 
argurrerlt. nay be that they are not really dishonest , 
because in any event, all the costs are chargeable 
to that job or that canpany . This rray mislead the 
estimators in their future esti"llates , resulting 
in total chaos . 

He adds : 

They do this without any detr:inent in mind, to 
keep t.~eir bosses happy . 'lhus they report greater 
than actual progress on activities , wishfully 
thinking that this progress ~11 be achieved by 
the tirre the r eport is read . 
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I~ is ~~~ that the management should watch closely 
per:ormance on site and regularly discuss this w1th the 
supervising staff . This can help them p1ck out anomalies 
of this nature . 

The other problem inherent in progress reporting is the 
bulkiness of the data . Sometimes the information given 
is in raw form . If the project manager does not g1ve it 
i~mediate attention and the next batch arrives, processing 
and assimilation becomes difficult . Use of computers in 
such cases is beneficial . Computers excel in this because 
t~ey can code, sort, summarize and cross - reference 
information within a short time . 

Analysis of In:ormation 

Information gathered is no~ useful if it is not correctly 
analysed . Analysis involves comparing the actual 
~erformance versus the planned one and taking note of 
the variance . The variance noted can further be scrutinized 
to indicate the trend being taken by the project . Infor­
mation leading to the discerning of trends is very important . 
This is because trends nor~ally answer the question : 
~fuich direction is the project heading to? And being able 
to answer this question is the first step in taking 
corrective action . 

Analysis of project information can be facilitated in two 
ways (a) plotting the actual performance alongside the 
?lanned one on the network diagram or bar charts and 
visually noting any differences , and (b) through normal 
mathematical computations and deductions . 

(a) Various diagrams can be used in the comparison and 
analysis of planned versus achieved progress . It is 
however not the intention of this study to discuss all 
of them since most of them can be found in ordinary 
statistics and oper ation r esearch books . 
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For purposes of this scudy two illustrations are given; 

one c overing physical progress and che ocher covering 

fi nancial progress . 

P~ys1cal progress can be plotted on the pro)ec~ network 

dia g ram alongside the original activity lines . In doing 

~~i s, the use o: separate coloured marking pens should be 

pref e rred as chis improves visual assimilation . Activities 

wh ich are completed are coloured , say in red . Those which 

are in progress are also coloured up to the extent where 

prog ress has reached . This done, a pause is taken , and 

a s u rvey made of the relationship between the actual and 

t~e planned plotted lines . Variances, whether positive 

or n egative, are easily noticeable and the project manager 

should draw conclusions as to whether they are desirable or 

not, and what is the likely future project performance 

i f no corrective action is taken . This approach is 

regularly used and all that is required is a netNork 

dia g ram and its accompanying schedule of activities . 

T~ i s study does not however w1sh to recommend this 

appr oach . It wishes to recommend the use of CPN bar 

chart s. See figure 4-5 . This approach or technique 

is b e tter because it permits activities to be plotted 

on a calendar time scale . Actual performance is plotted 

along side the planned one , either below or above . In 

figu re 4~5 , the thick like above the thinner one indicates 

ac t u al perfor~ance . Dates can easily be read and delays 

vi s ibly noted . For example in the diagram, it is visible 

chat activity 3- 8 which is on the critical path is delayed 

by 2 days . From this information it can be noted that 

the project is likely to overrun by at least 2 days . On 

th is basis , che project manager can institute some 

corrective action . 

The o ther diagram that should be mentioned here is the 

S c u rve . This is used in the analysis of various project 

a spects such as manhours , plant hours , and cost . 
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Pro Ject Progress : Value of vlorks Analvsis 

point of analysis 

I 
110 ~----------------------------~,------------.-------~-

·oo~----------------------------~------~~-p~~~~--j 

90 

8 0 actual 
va lu~ of work 

70 

var ianc~ in 
~p~nditur~ 

actual ~xpe nditure 

l<Zd ozxpenditure plottad against 
value of work done 

30 advcnc~ 

20 

10 

KEY 

---
-

value of work done 

payments 

tim~ 

Target for start up 

Revised Target date 

Accual performance 

Figu re 4 - 6 : value of work done versus expenditure . 

I n early stages , down payments and progress payments 

made before equipment and materials arrive in the field 

may cause expenditure to run ahead of value of work done , 

but most of the time it will lag two months or more . 

(Adopted from Kharbanda , Stallworthy and Williams, Project 

cost control in action , Gower , Hampshire , 1980 . P .l08 ) 
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This discussion would however like to use the d1agram 

:or illuscracing cost or financial analysis only . 

A typ ical S curve is illustrated in figure ~ - 7 . Ic 

s1ows ex?endicure (bold line) plotted agai~sc che value 

o: wo rk. T~e curve shows c~at after October 1984, the 

trend has been to spend much more than budgeted, and 

t~a t the margin tends to increase as the project nears 

completion . The gap between the two bold lines indicate 

the variance . Armed with this information the project 

manager can look for the cause of this anomaly in the 

r e ports and make necessary corrections . He can for 

example prescribe an alternative approach towards the 

imp lementation of the project . 

(b ) Analysis of project progress information through 

ma thematical computations is relatively a straightforward 

ma tte r . This applies to both physical and financial 

o rog ress in:ormation . All that is required is to stop 

a: the agreed milestone , get both the target and actual 

perfo rmance levels and make comparisons as required . The 

p r oduct of these comparisons is then expressed as a 

perce ntage or proportion ; for example 10 percent delay . 

It can also be expressed as an absolute figure , say 

delay of 20 days or cost overrun of £ . 10,000 . On the 

basis of these comparisons and past ones, trends in 

pr oject expenditure and physical progress can be 

di sce rned . Future performance can then be projected and 

the seriousness of the situation more clearly viewed . 

Fi nally , rational corrective actions can be taken . 

Be f o re discussions on this subject are brought to 

conclusion , it is important to take note of one more 

point : that sometimes a project might be behind schedule 

a nd yet underspent . . 
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I~ s uch a situition, the owner might be getting value 

: or h is ~oney even though the timing is out . In other 

cases the proJeCt might be overspent, but ahead of 

s che du le . Like in the above case, the owner is likely 
to get value for his money . This type of reasoninc create 

s ome state of confusion as to what is supposed to be an 
o~timal position from both the physical and financial 

? r eg ress point of view . Tc sor t out this , an indicator 

cal l e d the " status index " should be used . Parkin 

defines the status index as~ 

.. . . an indicator of project progres which tries to 
take bot..'1 of these factors (physical and financial) 
into account . It is useful as a broad concept, 
and p:>ssibly of practical value as a high- level 
indicator M'len budgetary control is exercised and 
projects are too large to permit frequent rewurking 
of forecasts of canpletion time arrl cost . In 
essence the index rreasures : achievenem:s relative to plan9 

costs relat1ve to budget 

Pa rkin continues to explain the indexes as follows : 
Index= 1 means achievements are in accordance 

with what was expected for the money spent . 

Index>1 means progress greater than value of 
money spent . 

Index<1 means that progress less than value of 
money spent . 

Me asuring "achievements relative to plan" and "costs 

r e lative to budget " is a tricky affair . It can however 
be c ontained if both positive and negative total float 

of t he project are brought into play , in cases of 

achievements ; and savings and losses , incases of costs 

r e la t ive to the budget . 
Achi e vement relative to plan duration to date 

duration to date less float 

The formular is based on an understanding that if the 

completion is early (duration to date is less than planned ) 
r elative achievements are greater than 1, i . e . achievements 

e xceed those planned . If on the other hand complet ion is 
l ate (overall durat i on is greater than planned , so there 

i s negative total float ) relative achievements are less than 

1 . 
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~easuring ac~ual costs rela~ive to planned ones to date 

is expressec as follows : 

Costs relative to budget= 

= Actual costs to date 

Actual costs to date plus budget 

savings . 

This means that if completion is achieved at l ess 

cost t~an budgetted, relative costs are less than 1 ; 

if at more cos~, more than 1 . 10 
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Project I Project I 
1 . 2 

l . l r--------------------

1 . 0 ~-------------------t 

Project 2 
0 . 9 r-------~---------

0 . 8 

ProJect 1 overgenera.1s plans 

Project 2 - underestirrated plans . 

Plans hay.-lire 

Good planning and control . 
Contigency consumed early in 
project 1 , late in project 2. 

Project 1 

Project 2 

Project not in control - rrost likely 
project requirements have changed 
and replanning is needed . 

Figure 4 - 7 : Interpretation of Status Index Plots . 

Index values between 0 . 9 and 1 . 1 should be 

considered to be within normal range , not 

requir ing control action . 

(Andrew ?arkin , Systems Management , Edward Arnold (Publishers) 

Lt d , Loncon 1980 , P . 112) . 
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Corrective Action 

~~e discussion about monitoring and information analysis 

Nould be of lit~le cosequence if there was no correc~ive 

action to be caken . Infact the relationship is like that 

o: the baptist and the messiah in the Bible; One prepares 

~~e way :or t~e other . Through monitoring and informacion 

analysis , the project manager develops knowledge about 

che project : its present status , its rate of progress , 

:actors a:fecting it, and finally, its future position . 

He ~ight realise that a once feasible project now promises 

to be a disaster . In such a case, he needs to take 

corrective action . 

Corrective action , it should be understood right from 

che beginning, is only necessary where the position 

~as changed or is likely to change considerably and 

significant losses are envisaged . In cases where small 

delays - actual or potential , do exist , correction is 

not necessary . What is needed here is a fallback on 

~~e c ontingency provision . In summary form , need for 

correccive action can be put as follows . 11 

(i) activities begin to fall appreciably behind their 

late start and late finish dates . 

(ii) substantial delays of resources availability are 

indicated . 

(iii) the time duration of future activities appear to 

have been materially underestimated . 

(iv) logic changes in work yet to be perfor med have 

become necessary . 
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The type of corrective action to be taken largely 

depends upon the type of the project and the nature and 

magnitude of the problems facing it . In a building 

project , there are 6 main alternatives of corrective 

actions available to the proJect manager . Apart from 

alternative (i) below , all other alternatives can be 

combined to produce better results . The alternatives 

are :-

( i) cancellation or abandonment of the project 
( ii) reworking of the plan 

(iii) reorganization of personnel's priorities 
( iv) increase of input resources 

( v) increase of supervision 

(vi) revision of targets and objectives 

(i) Cancellation or abandonment of a project is not a 
new phenomena in the building industry . It has been 

done before by both the owners (project management) and 

the contractors . This has happened mainly where it has 

been found that it was no longer viable to continue with 

the project . Some people have also abandoned projects 

for security reasons . Essentially this is not a 

corrective measure as such; it is more or less a solution 

to a helpless situation . Whichever the case, cancellation 

of projects should only be done when it is certainly clear 

that the expected benefits have been overcome by costs . 

While considering this , one should also remember to 

evaluate the element of goodwill and public image . For 

a developer , cancellation of a project might reflect 

financial instability , thus influencing business associates 

and creditors to be abit wary about entering into 

transactions with him . For a contractor , the effect is 

more or less the same . Developers become reluctant to 

engage him on their projects . 
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Where it has been found that only a miracle 1s required 
to save the s1tuation , cancellation should be done 
immediately . The staff and plant assigned to the project 
should be deployed elsewhere or laid off . Over and above 
this , although hardly done, the causes of the project 
cancellation should be meticulously recorded for future 
planning purposes . 

(ii) Replanning is a corrective action possible at 
practically all stages of the project . Its possibility 
and value however reduces as the project advances . Need 
for replanning is based on an understanding that at the 
initial planning time , the person responsible was missing 
certain vital information , or that certain inputs to 
facilitate use of a particular technology were unavailable . 
with the passage of time and changes in other environmental 
factors however , new possibilities which permit for 
efficiency in pr oject implementation have surfaced and 
can therefore be utilized . Aspects which are affected 
during the rewor king of a project plan are mainly the 
logic involved i n schedu l ing project activities a nd the 
technology to be used . When looking at the project logic , 
the interesting points are inter- dependence and concurrence . 
These have been discussed in chapter 3 . Change of techno ­
logy on the other hand has dual relationship with the 
project activities ' logic . When certain activities should 
be done and after which ones , to some extent determine 
the use of plant and manpower on s i te . On the other hand 
the availability of plant and labour and their combination 
ratio influence the interdependence and concurrence of 
project activities . 

H. N. Ahuja sums up this discussion very nicely as 
follows :-

'Ihe second reca.rrse is to design a corrpletel y new 
neb...ork rrodel from the current p::>sition to the project 
completion event , introducing new construction nethods 
and/or equiprent, together with other additional 
resources, to maintain the desir ed completion date. 
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For this ITOdel an estiirate of reou.ired resources is 
made and the new total cost is determined . After 
feasibillty analysis and optimizat~on , if the plan 
is acceptable, the proJect is rescheduled and 
proceeds according to the new plan . If not, further 
alternative plans nay be devised until finally the 
rrost economical solution is obtained . 12 

(iii) Reorganization o= ~he personnel ' s priorities is 
tied up with the use of labour and plant . More often than 
not, projects are delayed because the personnel involved 
have go~ their priorities wrong. Architects and Engineers 
often spend much time on aspects which are not of much 
consequence to the project . For example , drawings can be 
held up because of external finishes when this could be 
added at a later date; Or the project Architect engaging 
himself in draughting before the design work is over, 
when this can be done by draughtsrnen . 

Reviewing such situations and ensuring that greater 
focus in terms of manpower and plant is given to critical 
activities is a very useful corrective action . In some 
cases it might involve having to shift the project 
engineer or architect concerned from head office to the 
site . 

(iv) It is normally very difficult to effect any serious 
correc~ive action without touching resource inputs . In 
most of these cases the resources are reviewed upwards , 
not downwards . It is for this reason that this study 
would wish to discuss how resources can be optimally 
utilized on a given project. The resources in question 
are mainly three : time , labour and equipment (plant) . 
Each of these resources has a cost implication which 
should never be lost sight of while carrying out the 
reallocation exercise . 
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The reallocacion exercise is normally based on che 

:act that the project has per:ormed poorly and a delay 

~~ completion is foreseen . This delay has cost 

1mplications and the expected monetary sav1ngs or revenue 

will be foregone unless remedial action is taken . All 

other things having been considered, it might be found 

that the alternative open is to increase input resources 

of various types and hopefully compress time to the 

originally scheduled one . This is referred to as " time 

expediting " and where net~vorks are used , sometimes as 

"network compression" . Others simply call it "crashing ". 

Time expediting or crashing starts with the determination 

of the acceptable time or duration as opposed to the one 

which the project will naturally take if uninterfered with . 

The sooner is called crash duration (DC) while the latter 

normal duration (ON) . Associated with these durations are 

crash costs (CC) and normal costs (CN) respectively . See 

figure 4 . 8 . The interaction of the four combine to give 

a cost slope which can be mathematically expressed as 

Cost slope = CC- CN 

If for example 

Cost slope 

ON- DC 

DN=SO days 

DC=30 days 

CN=£20 , 000 

CC=£3 5 , 000 

35 , 000- 20 , 000 = 750 
50- 30 

This means that each day saved has a cost implication 

of £750 . A prudent project manager should always 

endeavou r to reduce this cost implication . Reduction 

in the costs has an effect of flattening the cost curve . 
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Figure 4 - 8 Graphical r epresentation of normal duration 
versus crash duration . 
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The cost curve , although in theory 1s supposed to be 

linear, it normally assumes a parabolic shape . This 

means that the cost slope is not uniform but different 

at various points . To determine the various cost slopes , 

the curve can be broken into segments, each jo1ning points 

of linear relationship . These segments can be analysed 

separately . 

In calculation of crash duration and crash costs , it is 

useful to remember that project costs are not made of 

direct costs alone as depicted by the direct costs curve , 

but also include indirect costs . Indirect costs are 

mainly overhead costs . They also enjoy some relationship 

with time . Theirs is dir ect : they increase with t he 

duration . 

To compute the project total cost therefore , both direct 

and indirect costs have to be added . The product can be 

plotted to give a total cost curve . See figure 4 - 9 . But 

in computation of total costs , it is important to note 

that indirect costs have two elements : fixed indi rect costs 

and variable indirect costs . Fixed indirect costs are 

normally unlikely to r educe due to project time reduction . 

They cover items such as salaries of personnel in management • 

Indirect variable costs can on the other hand be reduced 

through time reduc t ion . They compr ise of items such as 

salaries for storemen , watchmen , insurance cover , etc . 

When a project is being crashed , the r e is a time limit 

beyond which funds e x pended on c r ashing are wasted as they 

do not help in project duration reduction . Lying between 

crash ti~e limit and normal time is a point where crashing 

can be done with maximum savings in costs . This is referred 

to as optimum duration (DO) and the cost as optimum cost (CO) 

DO and CO can be obtained on the total cost curve b y joining 

the curve ' s point of l owest cost slope to the horizontal 

axis , repr esenting du r ati on ; and the vertical axis , 

representing costs , respect i vely . This is shown in 

figure 4 - 9 . 
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In carrying out compression of a network the following 

?rocedure should be used : 

(a ) the project manager should determine the project 

duration required or desired . He should then check 

whether it falls within the possible crash time 

limit or not . Crashing outside the time limit is 

a waste of money as reduction in time is not 

achievable . 

(b) Project activities should be listed in their order 

of dependency . The schedule should show their 

earliest start and completion times . Using this , 

a CPM network should be drawn and from it the 

project completion duration noted as well as the 

critical path . 

(c ) determine also the total float available on each 

path and the free float for each activity . 

(d ) for each activity note the resource inputs , i . e . time 

and money required for normal and crash performance . 

(e) compute the cost slope of each activity . 

Once all these have been done , compression can now be 

effected . Compression should only be carried out on 

activities on the critical path . It is waste of money 

to compress or crash activities with float time as this 

does not affect the project duration at all . While 

carrying out compression , remember to check total float 

and the free float available for each activity . It is 

possible for new critical paths to emerge af t er compression 

has been made . When this occurs and there is still need 

to continue with the compression , chosen activities on 

the critical paths should be compressed simultaneously . 
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All these borne in mind , the project manager or whoever 

is concerned, can mechanically compress the project 

duration . The activities with the lowest cost slopes are 

taken first . They are crashed to their crash limit . Then 

others are considered . This continues until the required 

period is achieved, or where impossible, the crash limit 

is reached . 

An illustration of project duration compression is shown 

in table 4 - 3 . It is about a project whose normal duration 

of 67 days , determined through critical path analysis , 

should be compressed to 53 days . The illustration shows 

the two CPM network diagrams , the original and the revised 

one (:igure 4 - 10 and 4 - 11 respectively) and two schedules; 

one showing project activities and their resources, while 

the second showing project activities with their associated 

times , floats , costs , slope and proposed days for 

reduction . The schedules are labelled tables 4-3 and 4-4 

respectively . 



·~--------8 t?416Cl 

Figure 4 - 10 A CPM network indicating the project duration before 
crashing . The critical path is l , 2 , 3 , 4, 6 , 7 , 
13 , 14 , 15 . 



N 
6 

Figure 4 - 11 A CPM network after compression . TI1e critical paths ar e : 1 , 2, 3 , 4 , 6 , 7, 14 , 16 and 

1 , 2, 5 , 6 , 7 , 13 , 14 , 16 . 



Activity 

1,L 

2 , 3 

2,5 

3,4 

4,6 

5,6 

6,7 

7,8 

7,9 

7,10 

7,11 

7,12 

8,13 

9,15 

10,13 

11 , 13 

12,14 

13 1 14 

14 ,1 6 

15 , 16 
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Description 
~Ordla1 

Duratl.on 
POSSl.b1e 

A 10 

B 5 

c 5 

D 3 

E 8 

F 6 

G 15 

H 2 

I 7 

J 5 

K 6 

L 10 

M 4 

N 6 

0 

p 

Q 8 

R 5 

s 8 

T 7 

Days 
Reduction 

3 

2 

1 

2 

4 

1 

4 

1 

3 

2 

2 

3 

2 

1 

3 

2 

4 

2 

Table 4 - 3: Project activities , their durations and 

the associated cost of compression 

Cost £ 

120 

20 

200 

170 

300 

180 

2400 

20 

600 

200 

80 

300 

100 

100 

150 

150 

800 

150 
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Start Fin1sh Floar.s Cost Corrpressed 
Activity Dij ESl. LSl.J :OCi I.Cij TFi FFiJ Slope Dij 

1 ,2* 10 0 0 7 7 0 0 40 7 

2 ,3"' 5 7 7 10 10 0 0 40 3 

2 ,5 6 7 7 12 12 5 0 180 5 

3,4* 3 9 9 12 12 0 0 85 

4,6* 8 12 12 17 17 5 5 75 4 

5 ,6 6 12 12 17 17 0 0 180 

6 ,7* 15 17 17 32 32 0 0 600 

7 ,8 2 32 36 34 38 7 0 20 

7 ,9 7 32 33 39 40 6 0 200 

7 , 10 5 32 37 37 42 8 0 100 

7 , 11 6 32 36 38 42 7 0 40 

7,12* 10 32 32 42 42 0 0 100 

8,13* 4 34 38 38 42 6 0 50 

9 ,15 6 39 40 45 46 6 0 100 

10 ,13 

11 ,13 

12, 14 * 8 42 42 47 47 0 0 50 5 

13 ,14 7 38 42 43 47 7 7 75 

14,16 * 8 47 47 53 53 0 0 200 

15,16 7 54 60 61 67 6 6 75 

Table 4 - 4 : Project activities befor e and after compression 
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Compression on the network has been effected as follows :-

1st step 

Activity ~ To Slope Cost Cumcost duration 

1 ,2 3 7 40 120 120 64 

2,3 2 3 40 80 200 62 

(pause and check for TF and FF on path 1 1 2 1 5 1 6 • There 

is a surplus float of 3 days) 

12114 3 3 5 so 150 59 

4,6 4 4 75 300 650 55 

(After crashing activity 4 , 6 by 4 days , path 2 , 5 , 6 has 

become critical . Infact it has a negative float of 1 day . 

To rectify the balance , one activity must be crashed by 

1 day) 

5 ,6 1 4 180 180 830 55 

2 more days are still required . Crashing activity 3 , 4 

which has a cost slope of 85 by 2 days gives a cost of 

£170. In the process however, either activity 2 , 5 or 5 , 6 

must be crashed since they will lie on a new critical path. 

The total implication will be £530. Further ahead the 

network it can be noticed that after crashing activity 

12 , 14 , path 7,9 , 15 , 16 has still a float of 2 days . It also 

can be noticed that activity 14 , 16 which has a crash limit 

of 4 days and lies on the critical path can be compressed 

at 200 per day. No other activity on adjacent paths 

need to be compressed . Since it has a cost implication 

of £400 , as opposed to the previous one of £530, it 

should be preferred . 

Activity By To Sope Cost £ Cumcost £ Duration 

1 ,2 3 7 40 120 120 64 

2 ,3 2 3 40 80 200 62 

12,14 3 5 so 150 350 59 

4 , 6 4 4 75 300 650 55 

5,6 1 5 180 180 830 55 

14 , 16 2 6 200 400 1230 53 

Table 4 - 5 : Summary of the compression 
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(v) Increase of supervision is one other corrective 

action normally taken when the project seem not to be 

meeting its target . This can be achieved through the 

stationing of a senior officer at the site to watch 

c~oselythe implementation of activities , increasing 

the frequency of reporting , and also increasing the 

frequency of site visits. 

(iv) Revision of targets and objectives is to some 

extent an admission of failure . It simply means that 

the targets have become impossible to achieve but not 

the objectives , and the project is not completely done. 

Some flexibility should therefore be brought in to 

make the project continue up to its logical end . For 

example , the time span should be increased , quality of 

workmanship moderated and possibly more money made 

available . The point to note is that where such a 

possibility exists , and it is considered to be the 

best on~ , it should be taken promptly . It should then 

be followed by strict control in form of closer 

supervision . 

The Use of Meetings 

It has been considered essential that this topic should 

be discussed at the end of this chapter simply because 

meetings have various functions which cut across all 

project control aspects discussed above . For example , 

properly organized meetings normally provide for the 

tabling of progress reports , for analysis of these 

reports and for the recommendation of the appropriate 

corrective action ( s} . This in essence is project 

control in its entirety . 
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The need for project meetings , their level of organiza­

tion and regularity depends a lot on the complexity of 

the project and the intensity of the factors that have 

to be controlled . A multi- million shillings project 

would require more attention by both the implementors 

and the top management simply because it involves more 

components , resource inputs and time, and chances of 

things going wrong are higher . A small project on the 

other hand has very few risks and requires very little 

involvement , very few project meetings. Infact where 

meetings are held , they are more or less for briefing 

purposes . 

It is not the intention of this study to discuss very 

much about project meetings and how they should be 

organized . Suffice to note that project meetings are 

useful and should be held regularly at all levels. 

Essentially , there are three levels at which project 

meetings can be held . The first level is at the site 

or drawing office , depending on the status of the 

project ; and should involve the personnel dealing 

with the day to day activities of the project and 

their superiors. During this meeting , progress reports 

should be received on various activities. The meeting 

should also discuss what should be done , when and by 

which worker. Problems experienced in the past should 

be highlighted and those likely to occur taken note of . 

The regularity of these meetings should depend on the 

sizes of the tasks . If tasks are such that can be 

completed in one day , then these review cum assignment 

meetings should be held at the end of each day . If on 

the other hand the tasks are big , requiring a week or 

two , then meetings should be held when they are completed. 
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Meetings can also be held at a semi- management level . 

Such meetings, held after a fortnight or a month , should 

i nvolve the project manager and his team on one side , 

a nd the contractor and possibly his sub- contractors on 

the other . Performance of the project should be reviewed 

in its totality . The purpose is to establish at that 

l evel whether project objectives are being fulfilled 

o r not . Again , reports should be r eceived , reviewed 

and where necessary , targets revised . 

The t hird level meetings are not regular and are more 

o r l e ss convened when a · problem requiring the sanctioning 

of the top management has occured . Problems of this 

n a ture include sanctioning of variation order s , recruitment 

of additional staff and reallocation of funds . Participants 

i n s uch meetings are mainly the project manager and the 

e x ecutive members of the organization . Various departments 

of the organization should be represented, more or less in 

a consultancy capacity . 

Conclusion 

In this chapter , the usefulness of project control , 

especially in respect to the management of building 

c o nstruction projects , has been discussed . Over and 

above this , the discussion has also touched in an 

elaborate manner on the methodology of project control , 

its essential elements and how they are intergrated to 

f o rm a control system . 

A u s e ful observation that can be made is that project 

c ontrol is not an exact science - infact it is more of 

an art . This means that understanding the p r ocess of 

p roject control as discussed above is not enough . 
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Some personal element , call it intui tion, experience , 

etc. is also requi red. It is infact this element which 

draws the line between good and bad managers . For 

example there are plenty of project managers all over 

the world with little training in scientific management , 

and yet very successful . There are others on the other 

hand who are adequately trained and yet present cases 

of what a project manager should not be. This study 

therefore places emphasis on both the development and 

use of appropriate management techniques and "the personal 

touch" . 

To complement the above , the project manager should try 

to thoroughly understand his project : know what is 

involved and the p i tfalls lying ahead . He should most 

of all develop an alertness in detecting unexpected 

situations . This alertness should be argumented by an 

ability to find solutions to the problems that have 

occurred and foresight to replan under the changed 

circumstances . 

It is not enough f or the p r oject manager to have all 

these qualities and show them practically . He should 

also realise that pr oject control is a concerted effor t . 

He should therefore guide both his staff and the 

contractor on the application of some of these techniques . 

For example he should guide the contractor on the use of 

networks or CPM bar charts for purposes of project control . 

The contractor shoul d also receive guidance in r espect 

to resour ce utilization . To his own staff , he should 

give concise co- ordination procedures . They should know 

from whom t o r eceive order s and to whom they shou l d 

report . 
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Finally , project control should end with a recorded 

postmortem of how the project in question was implemented . 

The postmortem should note whether any warning signals 
• about impeding dangers were ignored and as a result the 

project objectives not fully realised . Where the warning 

signals were heeded , was the response fast? Was the 

environment stable? Note should also be taken of the 

likelihood of some of these factors recurring. All 

these help in improving the managers ' experience and 

therefore making him better for the benefit of future 

projects . 

To end this discussion , let Murphy ' s Maxim be quoted 

again: "if anything can go wrong, the chances are that 

it will" . The project managers and all those involved 

in projects should try as hard as possiboe to ensure 

that the chances of things going wrong do not exist . 
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CHAPTER 5 

RESULTS OF THE CASE STUDY 

FINDINGS 

Establishment 

~1inistry o:: Works , Housing and Physical Planning (MOWH & PP) 

is today one of the oldest Ministries in Kenya . Its 

creation dates back to 1963 when Kenya attained independence 

from the colonial rule. Before then , all public constru ­

ction works were carried out under the direction of the 

Commissioner of Works . At the attainment of independence , 

the Kenya self -Government created various Ministries to 

look after the different national activities . Ministry 

of Works was one of the Ministries created . Besides the 

usual administrative departments found in every Government 

Ministry , other departments were : Buildings , Roads , and 

Mechanical and Transport . See appendix 9 . 

In 19801 , there was a major reshuffle in the organization 

o f Government activities . This reshuffle moved the roads 

and, Mechanical and Transport departments to the newly 

created Ministry of Transport and Communications ; and the 

Supplies Branch to the Office of the President . Ministry 

of Works remained with the Buildings department which 

was immediately sub- divided into four departments , 

i . e . Architectural , Structural , Electrical and Quantities 

and Contracts. In 1982 2 , another Government re - organization 

ended up with the dissolution of the two year old Ministry 

of Housing and Urban Development , and the addition o f 

Housing Department to Ministry of Works to form the 

Ministry of Works and Housing . A year later3 , the 

Physical Planning department was removed from the Ministry 

of Lands to join Ministry of Works and Housing , thus 

completing the present Ministry of works , Housing and 

Physical Planning (MOWH & PP) . 
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The MOWH & PP establishment also consists of two parastatal 

nd two semi - parastatal organizations . The parastatal 

organizations are the National Housing Corporation and 

the National Construction Corporation . The semi- parastatal 

ones are the Housing Research Development Unit based at 

the University of Nairobi and the Kenya Building Centre . 

Responsibilities 

In the last 5 years , there have been 4 re- organizations 

of Government Ministries. Each of these has had a 

significant effect on the responsibilities and operations 

of the Ministries concerned . 3 of these re- organizations 

have direc tly touched on the functions of MOWH & PP . 

Before 1980 , the Ministry was charged mainly with the 

responsibility of creating and maintaining infrastructural 

fac ilities . It also bore the extra responsibility of 

running the Government Supplies stores .
4 

The changes of 

1980 reduced the Ministry ' s r esponsibilities significantly , 

leaving it with the construction and maintenance of 

buildings alone . In 1982 , the responsibilities were 

i ncreased when the Housing Department was added to the 

Ministry . The following year saw further enlargement 

when the Physical P l anning department was added and the 

Supplies Branch returned from the Office of the President 

where it had been based for the last 3 years . The 

fourth re- organization of Ministries , effected in March, 

1985 did not tough on the responsibilities of MOWH & PP . 

The responsibilities of MOWH & PP are stated in the 

Presidential Circular No . 1/ 83 of 3rd October , 1983 . They 

are : 
(i) Public Works 

(ii) Buildings (construction) 

(iii) Maintenance of Buildings 

(iv) Government Housing 

(v ) Electrical Services 



(vi) 

(vii) 

(viii) 

(ix) 

(x) 

(xi) 

(xii) 
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Inventory of Government property 

National Construction Corporation 

National Housing Pol~cy 

Urban Development 

National Housing Corportation 

Physical Planning 

Supplies Branch 

Although MOWH & PP has 12 defined functions , most people 

still largely view it as mainly concerned with the 

construction and to a small extent , maintenance of public 

buildings . Examples of public buildings are : hospitals , 

schools , offices for various Ministries , police posts 

and stations , Ar my barracks , pool and institutiona l 

houses , etc . This function or responsibility is the one 

that has generated alot of criticism for the Ministry 

from various quarters , thus necessitating this study . 

The fact that the Government considers the construction 

of buildings a major priority in the national 

development process is already discussed in chapter 1 . 

The major indicator of this is the amount of money voted 

annually for expenditure on building construction . See 

table 1 . 3 , page 16 . A comparison of the funds voted 

for building construction (as in table 1. 3) with the 

Gross Provisions in the Development estimates indicates 

that on everage 20 percent of the development funds 

goes into building . In comparison with other development 

activities undertaken by other Ministries , this is the 

biggest consumer . 

Construction of buildings is not a single activity as 

it might appear from the definition of MOWH & PP 

responsibilities . It is a function made up of several 

major activities , most of them specialized and requiring 

professional knowledge of execution . 
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The accivi~ies are listed below in a condensed form . For 

a detailed breakdown , see appendix 10 . 

( i) 

( ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

( viii) 

Rece~pt of briefs from the client Ministries 

Preparation and submission of the sketch drawings 

for their approval 

Esti~ation of the total costs for the client 

Ministries use in the preparation of the Forward 

Budgets . Forward budgets are used by the client 

Miniseries to inform the Treasury of cheir future 

commitments and their monetary implications . 

Detailed design of buildings 

Documentation , i . e . preparation of the working 

drawings, bills of quantities and specifications . 

Contracting of the projects 

Supervision of the contractors and certification 

of their payment 

Certification of the completed works and "handing 

over" to the owners (client Ministries) . 

Apart from these activities, the Ministry also undertakes 

~ tivities directly required for smooth implementa ­

tion of the projects . These include the preparation of 

the works programmes , planning through bar charts , 

monitoring of the projects ' progress , preparation of the 

Project status reports , requisition of funds and revision 

of contract sums where necessary . The Ministry is also 

responsible for advising on construction standards for 

various facilities in the country . 

Organization 

The present Organizational Structure of MOWH & PP has 

been in use for only 5 years . It was introduced after 

the Government ' s re- organization of 1980 . Prior to that , 

the Ministry utilized a structure that could be classified 

as matrix in form . 
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(i) The Present Structure : It is hierarchical in form ; 

what is normally referred to by Management 

Scientists as Functional Organization structure. 

It became operational early 1980 . Under this 

structure the Ministry is separated into 7 

departments listed below : 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

Administration : composed of Personnel , 

accounts and supplies branches 

Architectural 

Quantities and Contracts 

Electrical (with mechanical) 

Structural 

Physical Planning 

Housing 

See appendix 11 for the diagramatic representation of 

the Ministry ' s organizational structure . 

The structuring of the departments is essentially based 

on Work specialization . Unlike other Government 

Ministries , MOWH & PP is charged with very specialized 

work requiring personnel of high professional training . 

Infact members of the administration department are the 

only ones with general training and can fit easily in 

other Ministries . 

MOWH & PP like all Government Ministries is headed by a 

Minister and his two Assistants , who are all Presidential 

appointees . Below the Minister is the Permanent 

Secretary also a Presidential appointee , who is the 

executive officer of the Ministry and controls all its 

day to day administrative work . Reporting to him are the 

various departmental heads . Apart from the departments of 

Administration and Physical Planning , which are headed 

by the Deputy Secretary and the Director of Physical 

Planning r espectively , al l other departments are headed 

by Chiefs . 
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Below the departmental heads, the hierachical order is as 

follows : deputy chiefs , team or sectional leaders, 

professional staff members , sub-professional staff 

members and the supporting staff . The supporting staff 

are mainly the executive officers, clerks , secretaries/ 

typists and the subordinate members, i.e. drivers , 

cleaners and office messengers . 

The structure of the Ministry so far discussed reflects 

the position in the head office . The Ministry however 

has been decentralized beyond this level . It has offices 

in the provinces and districts . The Ministry's head 

in the provinces are known as Provincial Works Officers 

(PWOs) . They are 8 in number and are based at the 

Government provincial headquarters i . e . Nairobi , 

Kakamega , Kisumu , Nakuru , Ernbu, Garissa , Nyeri and 

Mombasa . These officers deal with the day to day affairs 

of the Ministry at that level . Their offices are staffed 

with members of various professions, drawn from their 

respective departments in the head office . These officers 

take care of their departments ' functions in the Provinces . 

They are however more intergrated and work as a team . 

Also reporting to the PWOs are the District Works Officers 

(DWOs) . These officers are fast becoming important 

personalities in the Ministry ' s projects implementation 

programmes as a result of the Government ' s decentraliza ­

tion programme generally known as the District Focus . 

Although their offices do not have enough or all members 

of the various professions in MOWH & PP setup , it is 

the Ministry ' s desire that they should in the long run 

be fully staffed . The Districts are further divided 

into what is referred to as MOWH & PP depot offices . 

Heading depots are Building Superintendents . Their 

staff is an assortment of various tradesmen . The depots 

are mainly used for the storage of resources used in 

the maintenance projects and other small development 

projects utilizing departmental labour . 
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In respect to building construction , only 4 departments 

are direccly involved . They are : Architectural , 

Structural , Electrical , Quantities and Contracts 

departments . The other departments ' contribution is 

not quite significant , and therefore , does not warrant 

much attention . 

The Architectural department is the biggest of the 4 

departments mentioned above . It is headed by the Chief 

Architect and its staff consists of Architects , Building 

Surveyors , Land Surveyors , Draughtsrnen and the general 

supporting staff . See table 5 . 4 . The department is 

directly responsible for the implementation of building 

projects . The Architects collect the briefs, prepare 

sketch drawings , design , prepare working drawings , 

participate in the selection of the contractors and also 

the negotiation of funds with the Treasury . When the 

projects commence on sites , they become responsible for 

their supervision and general management . Because of 

their wider role in the implementation of projects , they 

are generally accepted by other professional members as 

team or project leaders . The project leader is generally 

referred to as the DR , i . e . Departmental Representative . 

Below the Chief Architect are the Chief Superintending 

Architects . These are three in number and are designated 

Chief Superintending Architects : Development , Administration 

and Recurrent respectively . Below the Chief Superintending 

Architects are the Senior Superintending Architects . 

These are also three in number and control Superintending 

Architects - or what are generally known as Group Leaders . 

The department is divided into 10 groups named Group I to 

X. The first eight groups deal with architectural works 

i . e . designing , supervision of projects , etc . The last 

two i . e . the Forward Planning Group (FPG ) and the Survey 

Section deal with non- architectural matters . 
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The FPG deal with the preparation of Works Programmes , 

monitoring of che projects ' performance and the prepara­

tion of the Job Status Reports . The group is staffed 

with building surveyors and programmers , who are essentially 

Land Economists in training . The Survey Section is on the 

other hand sta:fed with Land Surveyors and deals with the 

surveying of sites and preparation of site plans. 

The Quantities and Contracts department is next to the 

Architectural Department in terms of size and also output 

in the implementation of building projects . It is headed 

by the Chief Quantity Surveyor (CQS) who is a professionally 

qualified Building Economist . Immediately below him are 

Senior Superintending Quantity Surveyors . These are three 

in number and oversee the Superintending Quantity 

Surveyors . The Superintending Quantity Surveyors are 

given the responsibility of overseeing the various teams 

(8No) staffed with Quantity Surveyors, Assistant Quantity 

Surveyors and Quantity Surveying Assistants . Besides these1 

there are sections of the department such as the Contracts 

Offices which are staffed with a high proportion of 

clerical staff . Attached to the department are also the 

Computer Bills Unit and the Cost Planning Unit . 

The department ' s responsibilities are mainly to prepare 

specifications and bills of quantities , tender projects , 

examine various bids made on tendered projects , prepare 

contract documents , measure and certify the values of 

works carried out and also close or finalise contracts 

accounts . In undertaking its responsibilities , the 

department has a very important task of ensuring that 

projects are undertaken at a very reasonable cost . 

Therefore , when projects are received and their briefs 

confirmed , the Quantity Surveyors come in to advise on 

the estimated costs of construction and where possible , 

the most cost effective methods of implementation . They 

also advise on the cost implications of variation orders 

and site instructions . 
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The Electrical department also plays a significant role 

in the implementation of projects. The department is more 

or less a merger of two professional engineering groups, 

i . e . Mechanical Engineers and Electrical Engineers. It 

is headed by the Chief Electrical Engineer supported by 

2 Senior Superintending Engineers and 5 Superintending 

Engineers . Below them are the Engineers separately 

designated as Mechanical and Electrical Engineers 

respectively . Other members of the department are 

superintendents (Electrical and Mechanical), Inspectors, 

draughtsmen and the general supporting staff . 

The department ' s contribution is to provide professional 

input in respect to the designing, procurement, 

installation and servicing of both electrical and mechanical 

equipment (services) in public buildings . It has 5 working 

teams taking care of projects of various votes . Besides 

these teams, the department also provides the Government ' s 

Chief Fire Officer who advises on standards and necessary 

fire precautionary measures to be undertaken in 

construction to minimize fire hazards . 

Last but not least in importance is the Structural 

department . It is headed by the Chief Structural Engineer 

supported by 3 Senior Superintending Structural Engineers 

and 4 Superintending Engineers . Below them are Engineers, 

Assistant Engineers, draughtsmen and the general 

supporting staff. The departments internal organization 

structure is completely different from others examined 

in the sense that whereas other departments distinguish 

their teams by means of votes (Ministries) under which the 

projects fall , the later effects its distinction through 

Geographical locations . Engineers are also allocated 

projects as they come ! 

The department is staffed with Civil Engineers whose main 

tasks are two : provide designs for the structural elements 

of the buildings , and also evaluate the drainage factor of 

the sites and provide suitable drainage system . 



- 237 -

(ii) The Previous Structure : Prior to the adoption of 

the present M. O. W. H & P . P . organization structure , 

the Ministry utilized a matrix organization structure . 

See appendix 9 . 

At the top was the Minister, followed by the Permanent 

Secretary , departmental heads , branch heads , sectional 

heads , professional staff members and finally the supporting 

staff . The Ministry was divided into 4 departments , 

i . e . Buildings , Roads , Mechanical and Transport , and 

Administration . There were 5 Provinces . These were not 

based on the Government Provincial Administrative boundaries 

but on zones envisaged by the Ministry to be easily 

accessible from certain centres . 

The Buildings department was charged with the responsibilities 

of creating and maintaining buildings . Working towards the 

accomplishment of these objectives were the same 

professionals that are engaged in the same exercise today . 

The o nly difference is that all of them were answerable to 

the Chief Architect , who was the head of the Buildings 

Department . Below the Chief Architect were the Chief 

Quantity Surveyor , the Chief Electrical Engineer , the 

Chief Structural Engineer and the Chief Superintending 

Architect . These were in - charge of their respective 

professionals . The various professionals were drawn from 

their respective branches and intergrated into a building 

team. There were 6 such teams , i.e. Health I , Health II , 

Public Buildings (PB) I, Public Buildings II , Public 

Buildings III and Housing . Each of them was headed by a 

team leader who was an Architect by training . Appendix 

12 shows the Buildings department ' s organization structure . 

The Ministry ' s organization in the provinces was somewhat 

similar to the present one . The only difference being 

that the provinces then were headed by the Provincial 

Engineers (PEl . The Provincial Engineers had a 

multi- disciplinary staff composed of Architects , 
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Quantity Surveyors , Engineers and Maintenance Surveyors . 

These officers were responsible for the ~mplementation 

of building projects designated for execution at that 

level . The projects were normally small ones , not exceeding 

£ . 150,000. Although the Ministry had depot offices, it 

did not have well developed district offices to 

undertake building project . A comparison of the two 

organizational forms is summarized in table 5 . 1 

'Ihe Previous Organization 
Structure 

1 depari:Irent involved 
in building projects 

Organization structure 
similar to the t-latrix 
Organizational t-1odel . All 
professionals v.orked 
together as a team and 
were responsible to the 
head of the departrrent­
the <llief Architect 

6 t-W. ti -disciplinary 
building teams . Team 
rrerOOe.rs answerable to the 
Team Leader on their day 
to day activities , and to 
their respective Chiefs on 
all professional matters . 

'!he Present Organization 
Structure 

4 depari:Irents involved in 
building projects 

Organization structure similar 
to the Functional organizational 
M:x:iel . Professionals v..ork 
separately and are answerable 
to their respective departrrental 
heads - also of similar training 
background. 

Each depa.rtrrent has its own 
teams . 'Ihe Architectural 
departrrent has 10, the 8 
Quantities and Contracts ..... . 
the Electrical . ~ . . and the 
Structural :f... 'Ihe teams 
have no properly defined 
horizontal relationship. 

Table 5-1 . Previous vs Present Organization Structure : 

a Summary of the distinct features . 

workLoad 

The Ministry ' s workload discussed here is one pertaining 

to building construction projects . (see table 5 . 2) . 

During the survey , it was found that much of the 

workload , approximately 65 percent , is borne by the head­

quarters staff . The remainder is undertaken by the Provincial 

and District offices staff , and the consultants . (see table 

5 . 3) . 
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Year Value of Y«:>rl<s Voted funds E Nt.urber of Proiects 

en going Design Total 

1976/77 99 , 286 , 155 19 , 398 , <XX) 247 362 609 

1977/78 139 ,382 , 139 29 , 65l , <XX> 378 356 734 

1978/79 204 ,159 , 532 40, 148 , <XX) 451 643 1094 

1979/80 249 1989 1558 46 , 111 , 146 492 725 1217 

1980/81 348,840,383 59 , 174 , <XX> 605 969 1574 

1981/ 82 390,6831701 64 , 577 ,111 643 lOll 1654 

1982/83 454 ,426 1111 64 , 535 , 428 705 1477 2182 

1983/84 464 1235 , 537 46 , 217 , 815 739 1205 1944 

KEY 

1 • The term "on-going" covered all projects on the AWP 
that are at Post- tender stages of implenentation. 

2. 'lhe tenn "Design" cover all projects on the AWP 
that are at pre- tender stages of ~len-entation . 

Table 5 - 2 - M.O.W. H. & P . P.' s Workload. 

YEAR H:E'AJ)QJARTERS PROVINCES CCNSULTANTS 
E £ E 

1976/77 76 , 340, 025 19 , 645 , 202 3 , 300, 928 

1977/78 940, 282 , 295 35, 054 , 421 10, 199 1423 

1978/79 150,075 , 885 39,675,342 14 ,4a3,307 

1979/80 140,619 , 464 87 , 539,761 21 , 830, 303 

1980/81 231 , 673 , 920 72 ,062,199 45 , 104 , 270 

1981/82 216,530 , 693 109 , 271 1 598 64 , 881 , 410 

1982/83 283 1740, 528 113 , 401 ,092 57 , 284 , 491 

Table 5 . 3 - Value of "--rk as per centres of 
i.rrplerrentation . ( So..u:ce : Forward 

roi'AL VALUE 
£ 

99 , 286 ,155 

139 1 382 1139 

204 ,159 , 532 

249 1989 ,558 

348,840,383 

390, 683 , 701 

454 , 426 ,111 

Planning Group, Ministry of Works , Housing 
and Physical Planning; Annual Works 
Progranrre Index - 1976 - 1984) . 
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The value of the work undertaken by M. O. W. H. & P . P . is 

recorded in documents known as the Annual Works Programmes 

(AWP) . The A\vP is prepared on annual basis by the 

Forward Planning Group (F . P . G. ) and lists all building 

projects being undertaken by M. O. W. H . & P. P . regardless of 

their status . The projects on the AWP are normally funded 

or approved for funding by the Treasury , and have sites 

already confirmed by the Commissioner of Lands . See 

appendix - 1 for an example of an AWP . 

In estimating the Workload , the officials of the Ministry 

normally look at the number and value of the projects on 

the AWP . Although this method is easy and quick to use , 

the Ministry officials concede that it is quite superficial . 

In the first place , an enumeration of the number of projects 

on the AWP is inaccurate . This is because the projects are 

not uniform in size and scope . Secondly , the projects are 

undertaken under varying environmental conditions , which 

make each project unique in its own way. Consideration 

of the value on the other hand is not sufficient . This 

is because when the AWP is being prepared , i . e . at the 

beginning of every financial year6 , various projects are at 

various stages of implementation . Some of the projects are at 

commencement stage and still require alot of input before 

they get underway , others are on- going , while others are 

at practically complete stage and require only the 

preparation of the final accounts before they are completely 

done away with . It is therefore quite obvious that projects 

at these varying stages do not generate the same amount of 

workload over a given period , be it one year or a quarter 

of it . 

Using the method discussed above , the workload for each year 

borne by the Ministry between financial years 1976/77 and 

1983/84 was calculated and shown in table 5 . 2 . 
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Table 5 - 2 indicates quite clearly that the workload 

undertaken by che Ministry has grown tremediously in the 

last 8 years. The growth between 197o and 1984 can be noted 

as approximately three - =old, not withstanding the effects 

of inflation . 

There is also another method used in the Ministry, 

especially by the Architectural department in 

estimating workload . The method appears to be recent 

as there is evidence of its use in the last 3 financial 

years only . Its accuracy is also questionable since 

it is based on a number of assumptions as follows :-

(i) the headquarters is the critical centre 

for projects implementation and its 

personnel have a direct involvement in all 

projects on the AWP be they projects 

commissioned to consultants or done in the 

provinces . 

(ii) The architectural department is the key 

department in terms of responsibility for 

the implementation of the building 

programmes . Other departments merely 

complement its efforts and can for all 

practical purposes be regarded as 

consultants . 

(iii) the work done in the provinces , by 

consultants in the private offices and 

by other M. O. W. H. & P.P . departments 

is by and large supervised by the 

architectural department . In calculating 

the workload for the architectural 

department a percentage of this workload 

should be r eflected in its total workload . 

(iv) many of t he projects undertaken by the 

Ministry a r e e i ther repetitive in 

design content a nd utilize standard 
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designs or re - usable details . The 

estimation given for such proJects is 

70 percent of the total value of work 

on the AWP . 30 percent of the workload 

is assumed to be one - off . This assumption 

is in respect to design workload . 

(v) Since it is clear that not all projects 

on the Works Programmes are under design , 

some are on- going , a weighting factor 

is used which equates the workload for 

on- going projects to that of projects 

under design. It is assumed that where 

there are two projects ; one on- going and 

the other under design , the total amount 

of time and effort which goes into the 

on- going project is equivalent to only 

25 percent of what goes into the one 

under design . 

Using the method described above, the Ministry determined 

the workloads for financial years 1981/82 , 1982/83 and 

1983/84 as£ . 180 , 202 , 328 , £ . 194 , 513 , 044 and£ . 207 , 692 , 100 

respectively . See appendices 13 , 14 and 15 . 

The values of the workload indicated above are for the 

Architectural department , but as already made clear in 

the assumptions , the architectural department is 

responsible for the entire Ministry ' s building programme 

and other departments do more or less what it gives (assigns) 

them to do . This is an aspect which has generated alot of 

friction between the architectural department and the 

other 3 departments . The other departments keep 

questioning whether it is only the architectural department , 

or conversely the architect , that is capable of taking 

charge of the building programmes . They content that 

they have equal capability and should be let to handle 
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projects on their own , with as little supervision from 

the architectural department as possible . The structural 

department for example does not understand why it 

should be supervised when it is carrying out purely 

structural or drainaae works . The electrical department 

on the other hand feels the same about the architectural 

department ' s involvement in works of electrical nature 

e . g . installation of equipment in hospitals and other 

institutions . The Architectural department on its part 

contents that the architect traditionally has been 

in - charge of the building team and the position should 

not be reversed now . If anything , the grumbling 

departments should be brought under its complete fold 

so that effective supervision and coordination can be 

ensured . 

Staffing 

Table 5 - 4 shows the M. O . W. H. & P . P . personnel directly 

involved in the implementation of building p r ojects . The 

table lists in departmental order the various professionals 

engaged , their qualifications and areas of involvement . 

An area noted as a major handicap in the implementation 

of projects is the adequacy of staff . The Chief Architect 

in a paper entitled "Constraints on Implementation of 

Government Projects Through Ministry of Works , Housing 

and Physical Planning ", presented at the Kenya Institute 

of Administration (K . I . A . ) in November 1984 , noted that the 

professional staff situation has improved very 

little over the past 15 years . In contrast , the government 

building programme has been expanding very rapidly . This 

has resulted into the need to commission very many 

consultants to assist in the implementation of the 

building programme . 



'l'u.ble 5-4; M. O .\<J .II. ~ P . P . St.:Hff und ltak i nq buildinq projects 

Dep<lrtrrenls Sta[f Q..talifications Responsibili ties 

Architects B. Arch . + Professional exams Designing and supervision of projects 

Architectural 
Training of fre sh architecls 

Assl. Archilccls B. 1\rc h . Designing a nd supervision of projccLs -
but under the supervision of archiLccls 

Architectural Ass . Diploma or other related 
training at the Polytechnics DraughLing 

Building Progra.IT~rers B.A. Land Ecnomics Forward Planning & Programming of Projects 

Q..tantities Quantity Surveyors B. A. Building Econanics ProducLion of bills of quantities and 

& 
+ professional exams con tract administraLion 

Contracts Asst . Q. SUrveyors B. A. Building Economics ProducLion of bills of quanLiLies but 
under supervision of Q. S. 

Q. S . Assts . Training at the Polytechnics Help in the production of bills of 
quantities and cross-checking of Lenders 

Electrical Engjneers B. Sc . Engineering (Elec . & ElecLrical and r1cchanical designs . 
~1echn) Professional exams Training of fresh engineers 

Asst . Engineers B. Sc . Engineering (Elec . or Electrical and Mechanical de signs . 

Mechn) Professional exams Work under supervision 

Engineers B. Sc . Civil Engineering Structural & drainage designs 

Structural Asst . Engineers B. Sc . Civil Engineering Structural & drainage designs . 
Work under supervision 

Engineering Assts . Diploma or other r elated 
training at Polytechnic Draughting 

. 
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About the sources of the problem, he observed that they 

are two . The first one is the inability of the local 

University (~niversity of Nairobi) to produce su=ficient 

professionals to meet the needs of the Government , 

the Private Sector and Other East African Countries . 

The second is the Government ' s poor renumeration package 

which is inattractive , and often scorned by young 

professionals . These factors make it difficult for the 

Ministry to recruit and retain more and better 

professionals . These views were also echoed by other 

members of the Ministry interviewed . They seriously 

felt that the money spent annually on consultancy fees 

could be used to improve the salary structures of 

the professional s t aff in the Ministry . This would not 

only make it possible for the Ministry to recruit more staff , 

~but also to keep them highly motivated , thus i ncreasing 

productivity . 

The Chief Architect summed up the staff position in the 

Ministry by stating that for the Ministry to cope up 

with its current (1983/84) design wor kload , it would 

require not less than 150 architects and twice as 

many architectural assistants . 

I~ trying to verify the shortcomings of M. O. W. H. & P . P . 

staff revealed by the Chief Architect and other Senior 

staff members of the Ministry , the study came up with 

findings which are tabulated in table 5- 5 . The deta i ls 

in the table show M. O. W. H. & P . P . staff between financial 

years 1976/77 and 1983/84 in 3 categories . The first 

category is shown in the fi r st sub - column of each 

financial year and is in respect to the existing staff . 

The number of the e x isting staff is based on the Per sonnel 

records . The second c a tegory is in respect to the 

establishments , i . e . posts for the various p r ofe s sionals 

approved by the Dir ectorate of Personnel Management (DPM) 
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Depart:Jren t Professional 76/77 77/78 78/79 79/80 80/81 81/82 82/83 83/84 
SLaff i 

EX ES R EX FS R EX ES R EX ES R EX ES R EX ES R EX ES R EX ES R 

1\.rchilects 39 43 56 36 48 79 43 52 116 49 52 141 58 54 198 69 56 219 78 66 243 84 66 264 

Arch . 7\sst . 53 71 37 53 75 53 55 124 77 57 123 98 51 158 132 54 163 146 51 167 162 51 162 176 

Architectu- B Progra- 4 4 25 4 4 27 2 4 27 6 4 33 6 4 33 6 6 33 6 6 33 5 6 33 
ral mners 

L.Surveyors - - 4 2 - 6 2 - 6 1 - 8 2 - 8 3 - 12 6 - 12 8 - 12 

L. S. Assts . 3 5 6 4 15 16 9 17 27 12 21 34 11 26 44 15 29 50 17 29 50 17 29 54 

. 
Quantities Q.Surveyors 26 33 22 24 38 32 30 50 46 36 50 56 40 48 99 41 52 91 19 52 97 62 53 108 

& 

ConLracLs Q.S . 7\ssls . 29 45 25 30 52 36 31 57 49 33 57 51 40 57 63 43 57 91 46 57 101 51 52 110 

Engineers 13 11 19 15 11 18 17 16 24 16 16 28 22 30 38 29 32 42 36 32 45 34 32 49 

Draugh tsm:.m 8 21 - 7 21 13 25 34 12 29 34 14 37 51 19 48 56 21 52 56 20 55 56 22 
SLruclural 

InspecLors 1 1 - 1 1 - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 -

1\rch . l\ssts. 2 2 - 2 2 4 3 3 4 3 3 4 3 3 4 2 3 4 3 3 4 3 3 4 

Engineers 14 23 14 19 23 18 21 34 24 27 34 28 28 46 38 31 46 42 37 46 45 42 46 49 

Superinten-
Eleclrical dents 20 21 - 19 21 - 21 20 - 21 20 - 26 26 - 30 30 - 30 30 - 34 30 -

Inspectors 168 202 - 168 202 - 163 170 - 156 170 - 159 176 - 159 176 - 167 176 - 163 244 -

Draughlsrrcn 16 21 7 17 21 9 12 21 12 12 21 14 17 23 19 21 23 21 21 23 40 21 21 44 

. -- ---- -- ---
Kl:..'Y: FX - I·~xlsting sLaff 
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Depart:man t Professional 76/77 77/78 78/79 79/80 80/81 81/82 82/83 83/84 
Staff 

EX ES R EX ES R EX ES R EX ES R EX ES R EX ES R EX ES R EX ES R 

1\rchilecls 39 43 56 36 48 79 43 52 116 49 52 141 58 54 198 69 56 219 78 66 243 84 66 264 

Arch. Asst. 53 71 37 53 75 53 55 124 77 57 123 98 51 158 132 54 163 146 51 167 162 51 162 176 
1\rchitectu- 13 Progra- 4 4 25 4 4 27 2 4 27 6 4 33 6 4 33 6 6 33 6 6 33 5 6 33 ral mrers 

L.Surveyors - - 4 2 - 6 2 - 6 1 - 8 2 - 8 3 - 12 6 - 12 8 - 12 

L. s . Assts . 3 5 6 4 15 16 9 17 27 12 21 34 11 26 44 15 29 50 17 29 50 17 29 54 

Quantities Q.Surveyors 26 33 22 24 38 32 30 50 46 36 50 56 40 48 99 41 52 91 19 52 97 62 53 108 
& 

Conlracts Q.S . Assts . 29 45 25 30 52 36 31 57 49 33 57 51 40 57 63 43 57 91 46 57 101 51 52 110 

Engineers 13 11 19 15 11 18 17 16 24 16 16 28 22 30 38 29 32 42 36 32 45 34 32 49 

SLructural Draughtsrnen 8 21 - 7 21 13 25 34 12 29 34 14 37 51 19 48 56 21 52 56 20 55 56 22 

Inspectors 1 1 - 1 1 - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 - 2 2 -
Arch . Ass ts . 2 2 - 2 2 4 3 3 4 3 3 4 3 3 4 2 3 4 3 3 4 3 3 4 -
Engineers 14 23 14 19 23 18 21 34 24 27 34 28 28 46 38 31 46 42 37 46 45 42 46 49 

Superinten-
8lcctrical dents 20 21 - 19 21 - 21 20 - 21 20 - 26 26 - 30 30 - 30 30 - 34 30 -

Inspectors 168 202 - 168 202 - 163 170 - 156 170 - 159 176 - 159 176 - 167 176 - 163 244 -
l>t·nugh tsrren 16 21 7 17 21 9 12 21 12 12 21 14 17 23 19 21 23 21 21 23 40 21 21 44 

HI :V: I·:X 

( - ) " " 1.1 not nv.1 ll.1h It" 
~==~~=· - ------........ --~~~~~~~;;..;.;..~~~11. I ' I' 1' 17 1• /11 J' IHl /11 1 I lt1 011 l.ol \'' "'" 
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and shown ~n the Recurrent Estimates . The third 

category, which is the most crit~cal one, shows the 

staff required to ef=ectively undertake the building 

programme . The second and third categories are 

indicated in the second and third sub- columns 

respectively . 

Determination of the staff required is more or 

less an issue of approximation since the ministry 

has not yet developed a precise method of doing so . 

The method noted below has been used by the ministry in 

the last 3 financial years and the study found it more 

rational . It is also the method recommended in the 
7 "Handbook of Architectural Practice and Management " 

An important input in the calculations is the workload . 

Once the (design) workload is determined as discussed 

in the section dealing with workload , the calculations 

fo llow as below . 8 

1 . 

2 . 

Total workload , Say £ . 211 , 383 , 46 0 

Assume 70% of £ . 211 , 383 , 460 is repetitive 

= £.147,898 , 422 

30% of £ . 2 11, 383 , 460 is one- off 

= £ . 63 , 385 , 038 

3 . Of the repetitive work 1 should be treated 

as new design , i . e . one1off = £ . 49,299,474 

4. Hence amount of work requiring design is 

£ . 63,385 , 038 + £ . 49 , 299 , 474 =£ . 112 , 684,512 

5 . Total fee income = 13 x 112 , 684 , 512 
100 

= £ . 14,648,985 

6. Total fee earning from architects 

= 6 X 14 , 648 , 985 
13 

= £. 6 , 761 , 070 
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7. Assume salaries earned by architects 

is 35 % = 2,366 , 374 

8. Team costs : Assume architects work in teams 

as follows AR + 2AAR-2ARA 

£ 7 , 00 + £ . 10,000 + £ . 10,000 

= £ . 27 , 000 

9. No . of teams to be employed if team costs 

£ . 27,000 and £ , 2,366,374 is available for salaries. 

Hence 88 teams : 88 Architects 

176 Assistant Architects 

176 Architectural Assistants 

1 0 . Teams composed of architects , quantity 

surveyors, electrical engineers and 

structural engineers should work in this ration 

Design = Arch : Qs : Elec . Engn. Struct . Engn . 

Team 6 : 2; 1 1 

Thus 110 quantity surveyors, 44 electrical 

engineers and 44 structural engineers would 

be required . 

11 . Assume further that each engineer in both the 

Electrical and Structural departments requires 

a draughtsman to work with him . Each 

department therefore requires 44 draughtsmen . 

12 . Quantity Surveyors are also supposed to be 

assisted by Quantity Surving Assistants. 

This puts the number of quantity surveying 

assistants to 110 . 

While determining the staff requirements for each 

department, it proved difficult to determine the numbers 

of superintendents and inspectors required . This is 

because the ministry has never bothered to deve lop any 

method of assessing the need of these sub-professionals . 
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The study found it difficult on its part to do so 

because these personnel are also involved in the 

execution of maintenance projects and other minor works, 

and using the design workload did not appear rational . 

F o r this r eason , dashes, have been put in the boxes 

wh ere their figures were supposed to appear . 

Th e table - 5 . 5 indicates that for practically every 

year the staff required to successfully undertake the 

b u ilding programme has been far in excess of the existing 

one and the establishments . The study therefore found 

it necessary to investigate how the ministry manages 

t o carry out its work with this significant shortage 

of personnel . 

It was found that the Treasury provides funds to the 

ministry ' s Vote (D 13) under an item called Consultancy 

Feesi to enable it commission projects which can not 

be done in- house to private consultants . To verify 

wh ether the money provided has been adequate to cover 

f o r the shortfall of staff, one needs to look at table 

S-6. The table shows how much money has been 

r equested each year by the ministry , and how much 

o f it is granted by the Treasury . 

Year Funds requested £ Funds granted 

1976/77 750 , 200 389,150 

1977/78 980 ,1 50 400,000 

1978/79 1,138,450 400,000 

1979/80 2,078 , 652 1 , 373 , 010 

1980/81 3,310 , 000 2 , 500 , 000 

1981/82 2 , 250 , 000 2 ,1 00 , 000 

1982/83 2,250,000 2 , 250 , 000 

1983 . 84 2,500,000 1 ,200 , 000 

Table 5 - 6 Consultancy Fees : Provisions in 
the Estimates . 

£ 

Sour ce : Forward Planning Group , M. O.W.H. & P.P. 
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Pro ject Implementation 

Table 5 - 7 lists the major activities that form the building 

implementation process . Each activity listed has a 

perfo rmance centre and the key people invo lved in its 

impl ementation . This table, read with appendix 10 , 

r ough ly c overs all building activ ities that f o rm t h e 

res ponsibility of M. O. W. H. & P . P . during the 

implementation of building projects . 

The listed activities , their performance centres and 

the people dealing , reveal that M. O . W. H. & P . P . plays 

a central role in the implementation process . As to 

how t h e Ministry organizes itself to meet its 

r e s ponsibilities , reference to t he Tre asury Circular No . 5 

of May 1974 appendix 1 7 , is helpful . Also , reference 

t o the part of this Chapter dealing with Organizatio n 

is n e cess ary . 

Of g r eat importance at this stage howe ver, is to 

discu ss two key factors of proj ect imp l ementatio n , 

i . e . p lanning and control . 

Planning 

When focusing on the planning aspect of the building 

imp lementation p r ocess , as experienced by the Ministry 

of Wo rks , Housing and Physical Planning , five points 

emer g e ; 

(i ) Currently the Ministry has n o pro perly struc tured 

planning methods to use . 

( i i) It has a history of planning . 

( i i i ) o v er the year s need f or serious plann ing has 

been noted . 

(iv ) There is generally despair , pessimism, about 

planning . 

(v ) The professionals dealing with projects a r e not 

qui t e conversan t wi t h the use of modern planning 

techn iques . 



1l>lc 5-7A- Bulld1m; l\ctlvlli!'tl 

-- --
Stages Main Activieties Performance Centres 

Inception Identification Client Ministries 
o( projects 

Confinnation Ministry of Lands 
of sites and Settlcm:mt 

Approval of Treasury 
projects 

Preparation Client Ministries 
and sub-
mission of 
the briefs 

Preliminary Receipt of PSS, Forward Planning 
Planning itemization Groop (FPG) of 

and entry M.O. tv .H. & P.P. 
onto the Annual 
Works Prograrnre 
(AWP) 

PSS sent to Architectural/ 
the architects Quantities & 

and Q.S . Contracts depts. 
of t-'OVII & PP 

People Deal in<J 

Projects Liaison 

Officers -
Corrmissioner of 
Lands 

Budgetary Officers 

Projects Liaison 
Officers 

Building 
Progranrrers 

Architects.; 
Quantity 
Surveyors 

Re.m.1rks 

Projects should rreet genuine needs 

Issues letter of allocalion 

Approved projects arc normally printed 
in the Dcveloprrent Esl.i.Jmtes wilh a Loken 

funding of £.1 07 

Brief should be submilted on the project 
submission sheets. (PSS) , 12 rronLhss 
prior Lo lhe date of cons Lruc tion on 

. 8 s1.tes . 

Verification of Lhe funding and site 
availability is done before the projects 
are entered onto the 1\WP. Where eilher 
of the 0..0 does not exist, the projecls 
are rejected and PSS sent back 

Architects are supposed to form project 
teams. Briefs arc developed . '!he Q.S. 
prepare and senL Lo U1e client t1inisLries 
the Estimated Total Costs (E'K:) . FPG 
receives a oopy of the ETCs . 

. 
; 

N 
U'1 
tv 
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-- ----
Stages Main Activities Performance Ccnlres 

Preliminary Production of Survey Section of 
planning site plans M. O. ~~.H . & P.P. 

Production of Architectural 
sketches depart:Jrent 

Approval of Client Ministries 
sketches 

Detailed Designing M.O.W.H . & P.P. 
Planning 

Preparation of M.O.W. H. & P.P. 
the ....orking 
drawings 

Approval of M.O.W.H. & P.P. 
the working 
drawings 

Preparation of M.O . ~v .II . & P.P. 
B.Qs and Q.lantities and 
Specifications Con tracts depts . 

--- - 1-

People Dea llng 

Land Surveyors 

Architects 

Projects Liaison 
officers 

Architectural/ 
Structural , 
Electrical and 
Mech . Engineers 

Architects/ 
Structural , 
Electrical & 
Mech . Engineers 

Olief Architect 

Quantity 
Surveyors 

Remarks 

Also record oU1cr ex is Lin<.J fac 11 ilic.s 

Sketches should be approved by the Chief 
1\rchitect before being presented to the 
client Minislries 

Usually projects liaison officers work 
with their colleagues who are the users. 

The architecL is U1e Deparlmenlal 
representative (DR) and rrakes a programne 
for all the other professionals 

Each professional prepares his working 
drawings 

Other departrrental heads check Lheir 
respective drawings to ensure that they 
rreet the required standards 

IV 
U'l 
w 
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SLages Main Activities Performance Centres People Dealing Re.-:arks 

COntracting Preparation of M.O.W.H. & P. P. Architects/ 'lllis is an intricate exercise . '!he 
Tender lisLs Quantity Surveyors contractors listed will depend on Lhejr 

status or category . Big consLrucLion 
firms arc cnlisLcd for big projccLs . 
Recent perform:mce of the contracLors is 
also considered . 

Tendering M.O.\'l.H. & P.P . Qlantity ContracLors on the tender lists normally 
C).lantities and Surveyors & pick the B.Qs and price the items 
Contracts dept . COntracts indicated . '!he type of contract in 

Officer question is lump sum. 
! -· -· ' Tenders M.O.W.H. & P .P . Quantity The tender period is 14 days . 'lhe 

returned Quantities & Surveyors and lowest tenderer is sup~.....osed Lo be awarded 
& opened Contr acts dept . Contracts the contract unless otherwise . 

Officers 

Letter of t-1 . 0 .\~ . H . & P.P. Olief QuantiLy Letter signed by PernanenL Secretary 
accentance Quantities and Surveyor/ 

;ent to the contracts dept . Pernanent 
~iient Ministries Secretary 

Treasury ' s Client Miniseries Project Liaison Approval given by the Treasury ' s Liaison 
approval sought Officers Officers after ensuring thaL Lhere are 

sufficient funds 

letter of Client ~1inislries PermanenL 
acceptance Secretaries 
signed and 
returned to 
M.O.W.£1. & P . P. 



Table 5 - 70 - Building ~tlviLies 

Stages Main Activities Performance Centres 

Contracting Letter of M.O.W.H. & P .P. 
acceptance sent 
to the contractor 

Contract docume- ~1.0.W.H. & P.P . 
nts signed 

Construction Handing over of Sites r-mH & PP 
sites, drawings 
and other 
contract 
docurrents 

Mobilization and Sites 
carrrencerrent of 
construction 

Supervision Sites 
of ~rks 

Valua lion of Sites/~UVH & PP 
v.orks done & 
preparation 
of payment 
certificates 

Issue of Sites 
Variation 
Orders (VOs) 

People Dealing 

Chief Quantity 
Surveyor 

Contractor 

Project Architects 
and contractor 

Contractor 

Project Architect 
engineers 

Quantity Surveyors 

Architect (DR) 

Re!Tarks 

Acceptance should be given to the contractor 
within 60 days after the opening of Lenders 
TI1is period is known as tl1e validiLy period . 

Contract docwrents 1
1 for all projects over 

£. 5, 000 are handled in Head Off ice. 

Sometimes contractors are giv~n advance 
rroney to enable them rrobilize and ccmrence 
construction 

The regularity of this will depend on the 
complexity of Lhe project and also U1e 
competence of the contractor . 

Paytrent certificates prepared are 
counter-signed by the Architects and 
presented to the cl]cnt Ministries for 
paym::mt. 

Where V. Os have cost implications the client 
Ministries and the Treasury are consulted 

1\J 
U1 
U1 



Table 5-7E - Building Activities 

Stages Main Activities Performance Centres People Dealing Remarks 

Sub- Tendering o£ P.C. M.O.W.H. & P.P. Architects, Nanination of Sub-conLractors is done 

Contructing Items engineers and by tl1e respective deparLments in 
<).lantity conjuction with the <).lantities and 
Surveyors Con tracts depart:Iren t . For ~)le work 

of eleclrical nature is dealth wilh by 
the electrical depart.Irent . 

Completion Preparation of M .O . ~~ .H. & P.P. Architects This is done after a thorough inspection 

certificates of the completed projects . Defecls are 
of practical recorded for the conlraclors 

canpletion rectification . 

Release of Client Ministries Project Liaison The DR normally calculales the amount of 

First Moiety Officers and retention to be released based on the 
Accounts Most-up-to~te contracl figure 
departm:m ts adjusted as per all knCMn Variation 

Orders . The First Mocly is one half 
of the total retention sum. 

~· 

Hancling OVer Sites Project Archite- This can be partial or complete 
ct Project 
Liaison Officer .. 

Correction of Sites Contractor All defecls noted wilhin Lhe defecls 
defects Liability period which is nonrolly 6 

rronths 
. 

Preparation of M.O .W.H. & P .P . Architects/ ~'lhen the contractor has made gcx:xl any 

Final Accounts Client ~tinistries <).lantity defects arising during the maintenance 

& release of Surveyor and period, a Ccrlificate of Making Good 
second projecl Liaison Defects is prepared . On Ulis basis Ule 

Officers . final accounts are prepared . 



Table 5-7E - Building Activilies 

Stages Main Activities Performance Centres People Dealing Rc.rrarks 
. 

Sub- Tendering of P.C. M.O.W.H . & P.P. Architects, Nan:i nation of Sub-con Lractors is done 

Contructing Items engineers and by tl1e r espective deparLments in 
Quantity conjuction with the Quantities and 
Surveyors Contracts departrrent . For example ¥.ark 

of electrical nature is dealth with by 
the electrical depart:rramt . 

Completion Preparation of M . 0 . \'I • H . & P . P . Architects This is done after a thorough inspection 
certificates of Lhe completed projects . Defects are 
of practica l recorded for the contractors 
completion rectification . 

Release of Client Ministries Project Liaison The DR normally calculates Lhe amount of 

First Moiety Officers and retention to be released based on the 
Accounts Most-up-to-date contract figure 
departrrw:m ts adjusted as per all known Variation 

Orders . The First Mocly is one half 
of the total retention sum. 

. .. 
Handing OVer Sites Project Archite- 'lhis can be partial or complete 

ct Project 
Liaison Officer 

· ~ 

Correction of Sites Contractor All defects noted within the defects 
defects Liability period INhich ls nonnally 6 

JrOnths 
. 

Preparation of M.O.W.H . & P .P . Architects/ \Vhen the con tractor has made gcx:xl any 

Final Accounts Client Hinistries Quantity defects arising during Lhe maintenance 

& release of Surveyor and period , a Certificate of Making Good 
second project Liaison Defects is prepared . On Lhis basis Lhe 

Officers . final accounts are prepared . 

~ 
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As an elaboration to the first point, it is useful to 

record he r e what type and amount of planning is done . 

First , there is the "3 Year Forward Budget " which is 

done concurrently with the preparation of the Annual 

Esti~ates . During this exercise, the amount of money 

required by each building programme is noted and submitted 

to the Treasury . These are mere estimates of the money 

to be spent the following year and during subsequent ones . 

An examination of these estimates showed that very few 

of them had logical relationship with those of previous 

years . Very often , p r iorities seem to have changed 

quite dramatically . 

Another form of planning exercise existing in the ministry 

is what is called "preparation of the Annual Works 

Programmes ". Annual Works Programmes are prepared at 

the beginning of every financial year and list all 

projects submitted to M . O . ~V.H . & P . P . for implementation• 

They indicate for each project the current physical 

and financial status , the person in - charge , etc . See 

appendix 1 . In real terms, the Annual Works Programmes 

are not plans, but rather basis on which implementation 

plans can be made . For example , it is envisaged that 

when the Architect, Quantity Surveyor, etc , get the 

Annual Works Programmes , they should come up with various 

plans for various projects . For pre- contract project , 

they should produce a working schedule indicating how 

they are going to conduct themselves through the design, 

documentation and tendering stages . For Post- contract 

projects plans and schedules based on the contractors ' 

performance should similarly be produced . This is not 

the case in M. O . W. H. & P . P . Annual Works Pr ogrammes 

produced are circulated and simply stored away , only to be 

referred to when uncertainities about projects ' funding , 

availability of sites , etc , arise . In the past , the Annual 

works Programmes were used for the preparation of Bar 

Charts and the Financial review r eports . Financial 



- 258 -

review reports simply indicate how the voted funds would be 

YSed during the financial year and whether they are 

adequate or not . Both Bar Charts and Financial review 

repor~s are no longer produced . No specific reasons are 

given . 

One would also expect that the contract periods allocated 

to projects are scientifically determined . This is far 

from the truth . Contract periods are based on the 

"table of contract value versus contract period " found 

in the Bllilding Organization and Operations Mannual (BOOM) . 

See appendix 17 . The table lists against approximate 

contract value , approximate contract period . While these 

figures might have been realistic in 1974 , given the high 

inflation Kenya has gone through in the last 10 years, it 

is eviden~ that they are not now. Most officers are aware 

of this anomally and determine their contract periods basing 

on their personal estimates of the contractor ' s capability . 

Some even allocate contract periods unwittingly, simply to 

satisfy or mollify the fears of the Client Ministry Officials . 

In most cases , contract periods have been conjured in fractions 

of a minute . As a result there are so many extensions of 

the contract completion period . 

The case is however different where projects commissioned 

to consultants are concerned . The consultants are 

required through their terms of engagement to submit 

elaborate working plans either in form of bar charts or 

networks . 

There is however enough evidence to indicate that the 

ministry at one time was serious about planning . 

Elaborate plans in form of bar charts and precedence diagrams 

are available to indicate that in the seventies , 

the Ministry was serious about an orderly way of doing 

things . This period also coincides with the period when 

the Forward Planning Group was formed, the Building 

Organization and Operations Mannual was published , and many 
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other literal works such as the Drawing Manual, che 

Precedence t-tanual, the Work-planning Handbook and even the 

Treasury Circular No . 5 of 1974 were published . Into 

eighties , it appears the ethusiasm to plan gradually died . 

(See appendices 18 and 19 for an example of t~e 

planning methods used) . 

There are several reasons advanced by the M.O . W. H. & P . P. 

Officers as to why the ethusiasm to spent more time on 

elaborate planning has died . One , the professionals are 

generally overloaded with projects . In the 83/84 

financia l year for example . 

dealt with by 84 Architects . 

There were 1940 projects being 

About 10 of these Architects 

were involved in administration . In essence, there were 

74 Architects available to design and supervise projects . 

This means that each Archicect was dealing with not less 

than 50 projects . As one Senior Archi teet put it, "if you 

want to put these projects on bar charts or networks, you 

will s pent the first half of the year doing that . After 

completion, you will find that it is time to update them . 

You will therefore have no time for design or supervision 

of the projects . So it is better to do what can be done . " 

The second reason is that the organizational structure 

of M. O. W. H. & P . P . to a considerable extent defeats 

attempts to effect planning . Various professionals 

answer to their department heads on all aspects of their 

work . A structural engineer can therefore choose to 

ignore a plan prepared by an Architect should he find it 

incoveniencing . The same can happen with the quantity 

surveyor or land surveyor . In all cases, the insurbodinate 

officers can get away . This problem exists in the ministry 

and accounts f or abortive design meetings and also site 

meetings . It is also responsible for late submission of 

working drawings . The phenomena has discouraged Architects 

from making plans as they realise that these could turn 

into a source of frustration. 
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Interference from outside, especially from politicians has 

been noted as another source of frustration . It is argued 

c~at there is no point making elaborate plans when it is 

likely that a politician will emerge from no where and put 

pressure that the priorities be changed . In some cases 

officers in the Client Ministries themselves demand for 

change s either in priority or simply come up with new 

briefs altogether when the projects are at advanced stages . 

This does not augur well for serious planning . 

Finally , it is cited that the too frequent internal 

transfers make it difficult for professionals to settle 

and o rganize their work . For example, between 1980 and 1984 , 

there were 8 reshuffles in the Architectural department . 

People are unwi lling to draw futu r e plans when they envisage 

change . 

These problems have generated an air of pessimism about 

planning. The sad point is that the "Old Guards" do 

not find it necessary to train the young professionals 

in the skills of planning . Through the face to face 

interviews, it became apparent that very few professionals 

in the Ministry knew the mechanics of planning . The bar 

charts were familiar and easily conceivable, but the 

networks appeared quite new to most of them . Most of them 

who suffered in this ignorance gave various reasons to 

rational ize why the techniques were not necessary . 

control 

Project Control activities carried out in M. O. W. H. & P . P . 

are mainly three , i . e . collection of information and 

updating of the Job Status Cards and the Contract payment 

cards , site meetings , and the production of the Job 

Status Reports . Each of these activities is briefly 

discussed below . 
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For each proJect entered onto the Annual \-Jorks Programme, 

t~ere is a card opened and filed in one of the card boxes 

=or its respective ministry . See appendix 17 . The Job 

Status Card has a corresponding Job Progress Sheet (see 

appendix 6 . The Job Progress Sheet is used for the 

collection of raw data on the performance of the project. 

~his is transfered onto the card . The Job Status card 

has two columns ; one for physical information and the 

other for financial information. This enables both sets 

of information to be recorded separately and yet alongside 

each other for comparison purposes . Sources of information 

are mainly Site Weekly Reports, Site Monthly Meetings and 

other ad hoc reports . 

The information recorded on the Job Status card is 

seriously analysed at the end of every quarter of the 

financial year . On the basis of these analysis, Job 

Status reports are prepared . Job Status reports mainly 

summarize for the client Ministries and the Treasury, the 

progress experienced on various projects . They also project 

future trends , especially those related to expenditure of 

the voted funds . This type of information is meant to help 

the client ministries and the Treasury to re-examine their 

future financial commitments . 

The Job Status Cards , the Job Progress Sheets and the Job 

Status Reports are all produced in the Forward Planning 

Group . Unfortunately the group is badly understaffed and 

its total staff of 9 members find it difficult to keep 

track of the progress of over 1900 projects . The same 

staff is responsible for the production of the Annual 

Works Programmes . Due to overloading the group does not 

meet its expectations . For example , the cards are poorly 

updated , while the reports and working programmes come out 

late , thus making them of historical value only . 
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Officers in the Forward Planning Group also complain that 

some of their problems are caused by the uncooperative 

professeionals who look at them as spies or supervisors 

of some sort . Some professionals conceive the r ole of the 

group as to spy on them and report to higher authorities . 

Others feel that the group generates unnecessary harassment 

when it reminds them of their chaotic work . 

Contract payment cards can be regarded as other se~s of 

control documents . The cards are opened in respect of 

each on- going project and contain details pertaining to 

the contract payments , Variation Orders and Sub- contracts 

let . The details on the contract cards are supposed to 

be used for contract financial appraisal . In the past 

they were supposed to be matched with the contents of 

"table of cumulative expenditure versus contract value 

(appendix 10) " . This is not seriously practical now . 

This is because the table has not been revised since it 

wa s dr~wn 10 years ago . 

Site Meetings are used to discuss all issues ralating to 

the projects ' progress . The Departmental Representative 

(DR), usually the Architect, convenes the meetings on 

monthly basis . Participants in these meetings include ; 

al l members of the project ' s design team, the 

representatives of the client ministrires involved, 

the contractors , and where necessary sub- contractors . 

Critical corrective decisions are normally taken in these 

meetings and minutes produced form a source information , 

e specially to members of the Forward Planning Group and 

the top Management . The unfortunate thing about site 

me etings is that some of them do not materialize due to the 

conflicting schedules of various professionals , or 

sometime~ simply lack of transport . Some professionals 

guilty of delays or other anomalies prefer being represented 

i n the meetings , of course by their juniors . This minimizes 

the effectiveness of the meetings as the representatives are 

not in a position to comment on their r elevant aspects of the 
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project au~horitatively . They normally ask for time to 

consult and report ~n the next meeting - which is frustra­

ting and time wasting to others. 

In the foregoing discussions, the planning and Control 

~unctions as applied in the Ministry of Works, Housing 

and Physical Planning have been explored . One fact which 

emerges out of this survey is that both functions are done 

in a very sketchy way. This being the case, the question 

which next arises and to which the findings below are 

addressed to is whether the phenomenon of sketchy (poor) 

planning and control has any bearing at all on the perfor­

mance of projects . In other words : 

(i) are projects really delayed? 

( ii) 

(iii) 

( iv) 

( v) 

if yes, by what magnitudes? 

at what stages (performance centres) are 

delays notable? 

who are majorly responsible for the delays? 

are there consequences? 

Providing answers to these questions paves way for clear 

understanding of the role of planning and control in 

the implementation of M.O . W. H. & P . P . projects . 

(i) The question of whether projects are delayed or 

not is one which is easiest to answer . In the 

face to face interviews carried out, the 

question received an affirmative answer from 

100 percent of all the people interviewed . 

Other sources of information examined, i . e ., 

projects ' documents such as the job status reports , 

the projects ' files, the contract cards , also 

confirmed the existence of delays . The projects ' 

f:les particularly made very interesting 

revelations . It was noted that alot of time and 

effort was spent on correspondence - trading 

accussations and counter - accussations for causing 
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delays . It appeared all parties were concious 

of the phenomenon and did not want to be held 

responsible for it . They therefore, spent a lot 

of time making prov~sions to cover themselves, 

shifting the blame to others . The end result 

of this being production of large volumes of 

correspondence . 

(ii) Information depicting the magnitude of delays 

experienced on building projects is shown in tables 

5 - 8 to 5- 12 . The same information is illustrated 

graphically in figures 5 - 2 to 5-S . Before 

discussing this information, note should however 

be caken of how the Ministry determines the 

durations (times} to be spent on various project 

activities . Through the survey, it was realised 

that the Ministry has no objective(quantitative) 

method of arriving at the required times for various 

activities . The practice is to estimate how much 

time wou.ld be required for implementing a 

particular project (not activity) . As noted before 

while carrying out these estimates reference is 

made to the table of contract values versus 

contract period . This table has not been up- dated 

for over 10 years and is therefore an inaccurate 

source of reference . There is also a weighting 

factor which is supposed to make corrections in 

respect to the geographical regions under which 

various projects fall . Through the interviews 

it became apparent that very few officers utilized , 

or rather knew of this . 

Wh ichevermethod used , it is the contention of this study 

t hat it is unlikely to fulfil the need of determining 

accurately the required implementation time for the 
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proJects in question . In:act the use o: conctract values 

should be discouraged completely . This is because it is 

based on an underlying assumption that proJect contents are 

similar so long as the contract values (cost) are approximate 

to each ot~er . This is false, especially when one notes 

that some projects have high contents of mechanical and 

electrical components which take ver-· little time to 

1nstal , and yet cost comparatively nigh sums of money . 

Apart from the two methods mentiJned above, there are other 

methods used in determining the times to be utilized 

on projects . At pre - contract stage (design stage) it is 

generally believed that 12 months is an adequate period . 

So all projects are supposed to be designed and 

documented within 12 months after their submission to the 

.:.tinistry . 

This is regardless of whether the projects utilized 

standard designs or not . Infact this is a requirement 

contained in Treasury Circualr No . 5 of 7th May 1974 . 

Allocation of times for projects under construction is 

based on several factors . Two methods have already been 

discussed . The third method utilized is one of having 

to allocate time basing on the rating of the contractor 

undertaking the project . If the contractor has a record 

of inefficiency , then some provision is made for the late 

finish of the project . The same applies to the rescheduling 

of the contract completion periods . A rough estimate is 

made of the outstanding works . This is related to the 

contractor ' s capabilities - and then an extension of 

several weeks is granted . 
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The main point of bringing out the fact that 

~ . O . W . H . & P. P . has no scientific method of determining 

the ti~es required for imple~e~ting various projects 

ls not only to cast doubts on their p lann1ng and control 

methods , bt:t also on the acc.rracy of their records which 

indicate ttat approximately 90 percent of their projects are 

delayed . What is being said here is that it is possible 

that the projects are noted to be behind schedule simply 

because one was unrealistic (mean) in his allocation 

of the implementation times . Conversely those noted to 

have been completed in time might have received generous 

time allocations . 

Not withstanding the foregoing arguments, the study 

continues to table auJ discuss delays as experienced 

on building projects undertaken by M. O. W. H. & P.P. 



- 266-

The main point of bringing out the fact that 

~ . O . W . H . & P. P . has no scientific method of determining 

the times required for imple~enting various projects 

is not on:y to cast doubts on their p lanning and control 

:nethods , but. also on the accuraC'J of tne~r records which 

~ndica1:e ;:hat approximately 90 percent of their projects 

delayed . t-lhat is being said here is that it is possible 

that the projects are noted to be behind schedule simply 

because one was unrealistic (mean) in his allocation 

of the implementation times. Conversely those noted to 

have been completed in time might have received generous 

time allocat.ions . 

Not withstanding the foregoing arguments, the study 

continues to table c:.HJ discuss delays as experienced 

on building projects undertaken by M. O. W. H. & P . P . 

are 



.. .. 

- 267-

Tables 5 - 8 to 5 - 12 present data pertaining to the 

inplementation of building projects with emphasis placed 

upon average rates of delay at various performance centres. 

Table 5 - 8 shows 5 distinct categories of projects. The 

categories are based on the estimated total costs and 

contract values of projects . This categorization to an 

extent reflects the Ministry of Works, Housing and Physical 

Plannings's Categorization of Contractors. This mode of 

presentation and the information contained in the table 

will come in handy when observations are being made about 

the performance of projects . For each category of projects, 

an indication is made in percentage terms , the total number 

performed at various centres, i . e . Headquarters , Provincial 

Offices and Private Offices (consultants) 1uring the two 

major implementation phases, i . e . Pre- contract and Post­

Contract . The data tabulated is a summary based on an 

analysis of the i n formation contained in 5791 Job Status 

Cards , sampled using the stratified random sampling method . 

Pre - Contract Post - Contract 

Value HQs Provs . Consults . HQs . Provs . Consul . 

of 
Projects 
£ . ' 000 % % % % % % 

0-10 28 72 - 17 93 -

10-50 44 56 - 71 29 -

50 - 250 76 1 3 11 69 24 7 

250 -750 80 2 18 75 10 15 

750 24 - 76 28 - 72 

Table S - 8 : Percentage of projects performed at various centres . 

(Source : Job Status Cards , M. O . W. H. & P . P . ). 

-



~vEEKS p R E - c 0 N T R A c T p 0 s T - C 0 N T R A C T 

CLASS I r 

INTERVAL HQS PROV . CONS . HQS PROV. CONS . 
f % f % f % f % f ~ t % 

Schedule 5 2.5 10 11 9 28 3 1.5 - - 12 38 

0 - 10 51 6 24 26 . 6 11 34.4 29 14.5 1 1 8 25 

10 - 20 31 15 39 40 6 19 58 29 7 7.8 5 16 

20 - 30 47 23 11 12 3 9 73 36 11 12 4 12 

30 - 40 53 26 4 4 . 5 1 3 22 11 16 18 1 3 

40 - 50 28 14 2 2 2 6 7 3 . 5 28 31 1 3 

50 - 60 14 7 - - - - 2 1 22 24 1 3 

60 - 70 5 3 - - - - 1 . 5 2 2 - -
70 - 80 2 1 - - - - 2 1 1 1 - -
80 - 90 3 2 - - - - 3 1.5 1 1 - -
90 -100 1 1 - - - - 0 0 - - - -

> 100 1 1 - - - - 1 . 5 2 2 - -

TOTAL 201 100 90 100 32 100 201 100 90 100 32 100 

GRAND TOTAL 579 579 

Table 5 - 9: Frequency of delays experienced on projects at pre-contract and posL - contract 

stages of projects implementation in Ministry of Works, Housing and Physical 

Planning, 1975-1980 

Source: Job Status Cards, M. O. W.H . & P . P . 



WEEKS PRE - CONTRACT P 0 S T - CONTRAC'r 

CLASS HQ S P R 0 V. CONS II Q S P R 0 V. C O NS 

INTERVAL r % [ % f % f % f % f % 

- " - . 

(Xl 

Schedule 11 7 .6 26 28 11 58 2 1.4 2 2 4 21 

0 - 10 18 12 . 4 27 29 5 26 25 17 4 4.4 4 21 

10 - 20 19 20 14 15 . 2 11 34 23 7 7 .6 3 16 

20- 30 35 24 11 12 1 5 26 18 16 17 6 31 

30 - 40 21 14 . 5 6 7 - - 22 15 21 23 2 11 

40 - 50 18 12 . 4 7 8 - - 10 7 24 26 - -
50 - 60 6 4 1 1 - - 11 7 .6 11 12 - -
60- 70 3 2 - - - - 7 5 4 4 - -
70- 80 2 14 - - - - 4 3 2 2 - -
80 - 90 1 o . 7 - - - - 2 1.5 1 1 - -
90 -100 - - - - - - - - - - - -

> 100 - - - - - - 1 0 . 7 - - - -

TCYrAL 144 100 92 100 19 100 144 100 92 100 19 100 

Table 5-10 : Frequency of delays experienced on projects at pre - contract and posL-conLracl 

stages of projects implementation in Ministry of Works, Housing and Physical 

Planning - 1981 - 1985 

Source : Job Status Cards , M.O.W.H. & P . P . 



WEEKS p R E - c 0 N T R A C T P 0 S T - c 0 N T R A c T 

CLASS H Q s p R 0 v. c 0 N s. II Q s p R 0 v. c 0 N S . 

INTERVALS LE % LE % LE % LE % LE % LE % 

Schedule 5 2 . 5 10 11 9 28 3 1.5 - - 12 37 

0 - 10 16 8 34 38 20 62 32 16 1 1 20 63 

10 - 20 47 23 . 5 73 81 26 79 90 45 8 9 25 78 

20 - 30 94 47 84 93 29 81 163 81.5 19 21 29 91 

30 - 40 147 73 88 97 30 94 185 92 . 5 35 39 30 94 

40 - 50 175 87.5 90 100 32 100 192 96 63 70 31 97 

50 - 60 189 94 . 5 90 100 32 100 194 97 85 94 32 100 

60 - 70 194 97 90 100 32 100 195 97 . 5 87 96 32 100 

70 - 80 196 98 90 100 32 100 197 99 . 5 88 97 32 100 

80 - 90 199 99.5 90 100 32 100 200 100 89 99 32 100 

90 -100 200 100 90 100 32 100 200 100 89 99 32 100 

> 100 201 100 90 100 32 100 201 100 90 100 32 100 

·-

Table 5 - 11: Cumulative frequency table s howing de lays at pre-conlracL and post-contract 

stages of projects implementation in Ministry of works, Housing and Physical 

Planning , 1975 - 80 

Source : Job Status Cards , M.O.W. H. & P . P . 



WEEKS PRE - CONTRACT P 0 S T - CONTRACT 
I 

P R 0 V. CON!=; H 0 S PROV C C N S· 
ClASS H 0 S 

LE % LE % LE % LE % LE % I.E 

On 
Schedule 11 7 .6 26 28 11 58 2 1.4 2 2 4 

0 - 10 29 20 53 57 .8 16 84 27 19 6 7 8 

10 - 20 58 40 67 73 18 95 61 42 13 14 11 

20 - 30 93 64 78 85 19 100 87 60 29 32 17 

30 - 40 114 78 .6 84 91.6 19 100 1<:$ 75 50 54 19 

40 - 50 132 91 91 99 19 100 119 82 74 81 19 

50 - 60 136 94 92 100 19 100 130 90 85 93 19 

60 - 70 141 97 92 100 19 100 137 95 89 97 19 

70 - 80 143 98 . 7 92 100 19 100 141 97 91 99 19 

80 - 90 144 100 92 100 19 100 143 99 92 100 19 

90 - 100 144 100 92 100 19 100 143 99 92 100 19 

>- 100 144 100 92 100 19 100 144 100 92 100 19 

Table 5 - 12 : Cumulative frequency table showing delays experienced on projecls at 

pre - contract and post-contract stages of implementation, 1981 - 1985 

Sour ce : Job Status Cards , M.O . W.H. & P.P. 
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Figure 5 . 2 Graphical representation of delays experienced 

at pre-contract stage between 1975 - 1980. 
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Figure 5 - 3 Frequency of delays at post~ontract stage of 

implementation , 1975- 1980 
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Figure 5 - 4 Graphical representation of delays 

experienced at pre~ontract state of 

implementation, 1981 - 1985 
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Figure 5.5 : GraFfiical representation of frequency of delays 

at post-contract period, 1981 - 1985 
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Figure 5 - 6 Graphical representation of cunulative 
frequency of delays at pre-cootract pericd 

1975 - 1980 
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Figure 5 - 7 GrattUcal representation of cunulative frequency 
of delays at Post-contract period 1975 - 1980 
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Figure 5 .8 : Graphical representation of cunulative frequency 
of delays at pre~tract stage, 1981 - 1985 
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Figure 5. 9: Grapti.cal representation of CUITU.lative frequency 
of delays at {X>St-contract period, 1981 - 1985 
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Tab le 9 - 13 i s derived from tables 5 - 9 to 5 - 12 . It 

highlights one aspect , i . e . the ranges of del ays at 

various cen t r e s dur i n g the two periods of projects 

i mplementation . 

PERFORMANCE D E L A y s I N WE E K S 
CENTRES 

Pre - Contr act Post-Contracts 

1975 - 1980 1981 - 85 1975-1980 1981 - 85 

Headquarters 0 - 1 07 0 - 84 0 - 123 0 - 103 

Pr ovinces 0 - 48 0 - 56 0 - 135 0 - 89 

Consultants 0 - 45 0 - 2 1 0 - 54 

Table 5 - 13 - Range of delays experienced in various 
performance centres between 1975 - 1980 
and 1981 - 1985 . 

0 - 35 

( i ii) Figur e s 5 - 2 to 5 - 9 illustr ate in diagramatical 

for m the contents of tables 5- 9 to 5- 12 . Using both 

The tables and the graphs , it is easy to pick out 

the mag nitud es of delays at var ious stages . 

I n the year s between 1975 a n d 1980 , it is evident that only 

4 percent of the total projects at pre- contract stage 

we re completed o n schedule . Of the projects completed on 

schedule , 20 . 5 per cent were handled i n the head office 

under the direc t supervision of the Chief Architect , while 

~ 1 percent an d 37 . 5 percent were handled by the provincial 

o ffices and consultnats respectively . 

Th is indicates that t her e was more efficiency in the 

design and doc umenta tion o f p r ojects by consultants 

than by other pro f essionals in other centr es . 
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A further look at the delays at various centres indicate 

that most head office projects experienced delays in the 

range of 10- 50 weeks, with the highest peak at 30-40 

class interval . Of the delays experienced on projects 

handled in the provinces , the peak occured at 10- 20; while 

for those handled by consultants, it occured at 0-1 0. 

This information therefore indicates that during that 

period , head office (headquarters) was more 

inefficient in so far as the design and documentation of 

the projects was concerned . 

The position however changed co~siderably during the 

post- contract (construction ) period, The same table 

indicates that head office projects were delayed for 

periods ranging between lo-100 weeks, with the mode (peak) 

appearing at 20 - 30 class interval. Infact only 8 percnet 

of the projects under construction were delayed for a 

period exceeding 40 weeks . This performacne is 

conside rably better than t he one in the provinces . In 

the provinces the mode appears at 40-50 weeks. The table 

shows that approximately 62 percent of the projects were 

delayed for more than 40 weeks. In view of the fact that 

projects handled in the provinces were small (see table 5- 8) 

the delay was serious. It meant that the delay as a 

proportion to the allocated construction period is great , in 

certain cases over 100 percent . Projects handled by 

consultants suffered very little delay and the mode appears 

at the right place , on schedule . A further analysis 

indicates that only 6 percent of the Consultnats projects 

were delayed by periods exceeding 40 weeks . 

Projects implmented between 1981 and 1985 do not exhibit 

significant changes , except that the position seems to 
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have improved a little bit . For example, it is notable 

that 18 percent of the projects at pre-contract stage 

were completed on schedule . This is by far better than 

the 4 percent recorded for projects implmented between 

1975 - 1980 . At post - contract stage, 3 percent of the 

projects were completed on schedule. Again this is better 

than the 2 . 6 percent recorded in 1975 - 80 . 

About the position of modes, it is observed that for head 

office projects , it falls within the 20 - 30 class interval . 

This is during pre- contract period . For projects done in 

provinces , the mode is recorded at 0-1 0 class interval, 

• while for projects done by consultants the mode appear at 

0, i . e . on schedule. From this information, it is again 

ob servable that consultants were more efficient in the 

implementation projects than Government employees. 

Performance of projects at post- contract stage during the 

implementation period 1981 - 1985 again contrasts with 

the one recorded for pre-contract stages. It is noted that 

head office projects performed considerably better than provin 

cial ones - although on the whole, consultants still came out 

best . The mode for headquarters projects is recorded· at 

10 - 20 class interval. Only 16 percent of the total 

projects are recorded to be delayed for periods exceeding 

40 weeks. Projects done in the provinces have their mode 

a t 40 - 50 class interval and 45 percent of the projects 

s uffered delays exceeding 40 weeks. Consultants ' projects 

have their mode at 20 - 30 class interval and no project 

s u ffered delays exceeding 40 weeks. 

(iv) The magnitude of delays experienced on projects 

at various stages of implementation have been noted . 
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The delays have been registered against the performance 

centres . This does not however say much when it comes 

to the question of who is the Chief Culprit for the cause 

of delays . This is because several people representing 

various institutions are involved in the implementation 

of the building projects. According to the information 

received through questionnaires , interviews and 

analysis of project documents, it is quite evident that 

the blame for delaying projects should be shared. Infact, 

the critical point here is, who should receive the biggest 

share? A look at every party's responsibility and what 

happens during its undertaking of these responsibilities 

can help in resolving the question. 

(a) Client Ministries : These are the owners of the 

projects . Their first responsibility is to 

identify p r ojects which meet a genuine need 

existing within their organizations . Thereafter , 

they are supposed to obtain suitable land (sites) . 

These should be confirmed in writing by the 

commissioner of Lands. The next step is to approach 
the Treasur y for approval of the projects and 

subsequent funding . 

All these should be done before the client 

Ministries submit the projects to Ministry of Works, 

Housing and Physical Planning for implementation . 

The recor ds however indicate that the procedures are 

never followed as stated . In several cases (see 

appendix ·20 . 1 client Ministries submit projects 

to M. O.W. H. & P . P . without fulfilling all necessary 

requirements . Projects are simply conceived and 

submitted without the acquisition of sites or 

funding f r om the Tr easur y . To get the p r ojects 

acc epted b y M. O. W. H. & P . P . , the client Ministr ies 

nor mally ma ke false pr omi ses such as : the s ite is 

being confirmed or , this project will be funded from 



- 284 -

external sources, etc . In some cases, they leave 

it upon M. O.W. H. & P .P . Officers to obtain sites and 

arrange for funding on their behalf. This 

overburdens M. O. W.H. & P.P. and slows its progress 

in the implementation of other projects. Although 

the Ministry has stated as a policy that it will never 

accept projects without sites and funds, several 

projects without these requirements are still found 

on the works programmes . 

According to the officers in M.O.W.H. & P.P., the 

most painful area however is the submission of 

briefs . Host Liaison Officers in the client 

Ministries, it is alleged, have very little 

knowledge about the facilities they require; their 

sizes, functional uses, etc . While submitting projects , 
therefore, they give very general, practically useless 

information such as: Office block required or hostel 
required, etc . Such information does not help and 

the professionals have to keep guessing at what the 

client Ministries require . The situation sometimes 

becomes pathetic when the officers who provide the 

initial briefs are transferred and the new officers 

have different views about what is required . In such 
cases , new briefs are submitted and design work has 

to start all over again . \vhere construction has 

started , variation orders have to be made simply 

to accommodate these new ideas . 

Ministries are also accused o f failing to 

obtain funds in good time, thus holding up the 

progress of projects . In certain cases, projects are 

submitted to M. O.W. H. & P.P . with promises that the 

Treasury is going to provide funds in the following 

financial year . After the projects have been 

designed and fully documented , sometimes tendered, 
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it is then learnt that construction can n ot commence 

because of lack of funds. This slows down the progress 

of the projects . In other cases, the projects are 

funded, but the funds are not adequate. In such 

cases the commencement of the projects has to be 

delibe rately delayed , or where the projects are 

on - going, the contractors are encouraged to go slowly. 

The point here is that if the projects are commenced 

early or the contractors move fast, there will not 

be enough money to sustain the payments throughout 

the financial year . 

Another area where the client ministries are accused 

of is the late signing of letters of acceptance. 

Normally , before the contractor moves to site, he 

has to have a letter of acceptance, signed by the 

Permanent Secretary of the Ministry under which the 

project falls . This has to be done within the 

validity period , which is normally 60 days. In most 

cases letters of acceptance are held for more than 

60 days resulting in the withdrawal of t~e contractors. 

The reasons for this are two: parltly ignorance 

of the procedures and partly personal interests . 

(b) Ministry of Lands : This Ministry has been accused 

of failing to confirm sites in good time . Letters 

written to the Commissioner of Lands to confirm 

sites normally take a long time (4 - 12 months) before 

they receive response . The same Ministry is 

responsible for compulsory acquisition of land for 

Government use and also for land surveys . In some 

cases, contractors have been chased away from sites 

because the owners had not been compensated . 
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(c) The Treasury : is responsible for the funding of all 

Government projects . Records indicate that it has 

never been consistent in its priorities - especially 

when it comes to the question of which projects 

should be funded. During the survey, it was learnt 

that the Treasury officers had no objective method of 

allocating funds to the projects . Sometimes funds 

were allocated depending on who went to their offices 

to bid for them . If a junior officer went to the 

Treasury with his figures immaculately arrived at , 

it would not be surprising if he returned with 

only half of what he requested for . On the other hand , 

if the Permanent Secretary went, it is obvious that 

he will get back with a full package. One officer 

stated that the method he used was to exagerate 

all his figures by say 40 percent . After the 

reductions effected by the Treasury officials, he 

would still return with a neat package . 

Inconsistency in funding has also appeared in other 

forms . Good examples of these are where the 

Treasury prefers to provide funds to a new project 

at the expense of an on- going one . Also, where it 

makes funds available in the middle of the financial 

year. In both cases , this study learnt , there is 

always the element of personal interest or pressure 

from certain surces . Politicians are famous for 

putting pressure on Government Servants to give 

priority to projects in their home areas (constituencies) 

(d ) M. O.W.H. & P . P . : In all controversies surrounding 

the implementation of projects, Ministry of Works, 

Housing and Physical Planning has always featured 

prominently . The role played by the Ministry in the 

implementation process has already been discussed. 
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Its documents have also been examined and it is quite 

clear that it is to a considerable extent responsible 

for the delays suffered by projects . 

All other parties involved in project implementation 

including contractors, sub- contractors and builders 

merchants content that the Ministry is the Chief 

culprit . The contractors for example complain that 

quite often , the Ministry contracts them on projects 

without all drawings, funds or even confirmed sites. 

The builders merchants on the other hand complain 

that they can never have enough stocks of materials 

because the Ministry never informs them of the 

amount of construction works underway . Again, the 

Ministry never helps them when it comes to the 

question of the acquisition of import licences from 

the Central Bank of Kenya. 

Ministry of Works officials agree that they are to 

blame for the delays experienced on projects, but 

not in all cases . At pre-contract stage (design stage) 

they argue , delays occur partly because of lack of 

adequate qualified staff to design and document 

projects, and partly because of other problems such 

as (1) poor briefs from the client ministries 

(2) lack of sites, (3) non- confirmation of funds 

and (4) regular changes'in priorities. Their 

problem stems from lack of staff and there is very 

little that can be done on short term basis. The 

solution to this problem, which has been put forward 

and rejected , is to have the Government building 

programme reduced . The Ministry's officials also 

argue that some delays have been imposed on them. 

For example , there are times when projects can not 

be tendered simply because of lack of stationery. 
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On the other hand , contractors have had to wait for 

working drawings for weeks, not because the 

drawings a r e not ready, but because there is no 

printing paper . Not the Ministry's fault but that 

of Central Tender Board . 

On delays experienced by projects at post-contract 

(construction) stage, Ministry of Works officials 

argue that the biggest culprits are the contractors -

especially the so called African Contractors . Most 

of these contractors are only in construction 

business for one motive , to make money as quickly 

as possible regardless of whether their obligations 

are met or not . It it not therefore surprising 

that some abandon their projects in the middle when 

they discover that there is no money to make. 

The problem of the African Contractors is attributed 

to four major factors . 

(1) Lack of proper training to enable them 

survive in the construction business . 

(2) Lack of finance (credit). 

(3 ) Lack of commitment. 

(4) Overprotection. 

Over protection is one issue which generated alot 

of discussion during the face to face interviews . 

M.O . W.H . & P . P . Officials were asked why they could not 

discipline contractors who failed to complete projects on 

schedule . The contract agreement provided for the application 

of the liquidated damages clause , and at worst , the 

determination of the contract . and the levy of the 

liquidated damages . In response, they answered that these 

alternatives were only possible in theory . In practice the 

position was different . Application of any of the two 

normally generated a lot of problems . In the first place , 

it was the Ministry's responsibility to 
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develop an indegenious based construction industry. 

This is a Government policy . Surcharging contractors 

would drive them into bankruptcy, and this would be 

contrary to the interests of the Government . 

Secondly , most contractors knew alot of "heavyweights" 

in the Government system and always found their way 

back to sites regardless of the action taken against 

them . The best alternative therefore was to keep 

extending the contract completion periods until the 

contractors finished all the works involved in the 

projects . 

It was also learnt that in the last 3 consective 

financial years , the Government found it difficult 

to raise enough revenue to support all its 

programmes . It was therefore forced to withdraw 

funding on some of the on - going projects , or simply 

hold the payments until a later period. In essence 

this meant that the Government was the defaulter! 

Contractors took advantage of this by withdrawing 

their resources from the sites of projects they 

suspected or knew had no funds. In such cases, the 

Ministry of Works, Housing and Physical Planning 

found it extremely difficult to discipline the 

defaulting contractors - simply because the Government 

was the first defaulter . The Ministry had lost its 

control over the contractors. 

(e ) Contractors : Alot has already been said about 

contractors . What should be added is that there 

are two sets of contractors designated : big 

contractors - usually multinational companies 

such as Solel Bonneh , Zakhem , Laximanbai , etc. 

and small or African Contractors . The big 

contractors undertake big projects and generally 

finish on time. The small contractors undertake 
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small projects and generally finish months after the 

scheduled completion period . The problems afflicting 

the small c ontractors have already been mentioned 

as : poor organization on sites , lack of relevant 

technical skills , liquidity problems and lack of 

commitment. The contractors therefore generate 

delays on practically all projects they undertake , 

but nothing much seems to happen about it. 

(f) Builders Merchants: Essentially, these are outsiders 

to the project organization. They are however 

discussed here because they have been accused for 

late supplies of materials , and sometimes hoarding . 

African Contractors interviewed content that most 

merchants of building materials are Indians. These 

merchants, it is stated have been conspiring to 

eliminate the Africans from the construction 

business . They normally hike prices of the 

construction materials when Africans make orders , 

and then bring them down when their fellow Indians 

come . The point here is to make the Africans make 

losses , and in the long run , get out of business. 

After discussing in length the responsibility of each 

individual party for the presence of delays in the 

implementation of projects , it is now possible to apportion 

the blame . The blame is scored out of 10. This conclusion 

is arrived at after taking into consideration the information 

collected through questionnaires , interviews and analysis 

o f M.O . W. H. & P.P . projects documents. 

Client Ministries 

M.O.W . H. & P.P . 

Treasury 

Contractors 

Ministry of Lands 

Builders Merchants 

2 

3 

1 

3 

0 . 5 

0 . 5 

10 
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(g) Consequences of delaying projects are several . 
It is not however the intention of this study to dwell 
on this aspect . Suffice it to note that as 
a result of delays on building projects . 

(i) Cos t overruns are experienced on the affected 
projects . This has an effect of inflating the 
annual provision for building projects . 

(ii) More and more projects appear on the Annual 
Works Programmes . These crowd the programmes and 
generate more management problems . 

(iii) ~ore overhead costs are suffered by all the 
parties involved . 

(iv) The beneficiaries of the completed facilities are 
denied essential services . 

( v) The Government losses alot of money , especially 
when it starts servicing external debts incurred 
on projects which are still incomplete . 
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Observations/Summary 

In this part of the Chapter , comments are made on the 

findings that have been presented under various 

sub- headings . Also , note is taken of other information 

which could not be conveniently discussed under the 

fore -going headings. 

(i) There is very little to observe about the 

establishment of the Ministry of Works, Housing 

and Physical Planning . The same applies to 

its present day responsibilities. The little 

that can be noted however is that in the last 

5 years , the Ministry ' s set-up and also its 

responsibilities, have changed 4 times. Regular 

changes in organizations normally disrupt the 

smooth flow of activities. Changes not only 

cause instability but also insecurity among 

the workers . For this reason, it can be 

observed that the regular changes experienced 

in the Ministry could have had an effect on 

the performance of projects. As to the 

seriousness of this effect , it is not possible 

to state here. This is because the delays 

experienced on the projects have been noted 

to be caused by various factors . 

(ii} The organization set- up of the Ministry is one 

aspect which received adequate attention. The 

issue to be resolved here is whether the prior 

organization structure (matrix in form) was 

better than the present one (functional in 

form). As this study comes to conclusion , it 

can be observed that the issue has not been 

adequately resolved. This is because projects 

implemented before 1980, although not~d to 

have done marginally better than those after 1980 , 
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wer e however not affected by the world economic 

recess . The factor which defeats the study's 

analysis is that the projects implemented before 

1980 were done in the abudance of money generated 

by the 11 coffee boom 11 
• On the other hand, the 

projects done after 1980, were affected by 

the scarcity of money, generated by the global 

economic recess and the soaring prices of oil . 

Despite nonconclusiveness of this study on this aspect, 

note should be taken of the fact that it was found 

out that there was general lack of co- ordination among 

the profess i onals responsible for the implementation of 

the projects . It was also noted that sometimes there was 

no common purpose , and attempts by Architects to instil 

this were frowned upon as their old desire to 

dominate others . Consequently, projects suffered. 

These problems could be attributed to the existing 

organization structure which clearly separates various 

professionals and puts them in their respective 

departments . 

(iii) The workload undertaken by Ministry of Works , Housing 

and Physi cal Planning is no doubt enormous. 

The figures quoted in tables 5- 2 indicate that 

it has been growing over the years. There is 

no indication however that attempts have been 

made to provide for it in terms of both manpower 

and capital resources required to effectively 

cater for it . No attempts have been made to 

limit or streamline the amount of work to be 
undertaken in a particular year . Finally , no 

proper attempts have been made to define the 

workload , and on a given basis, allocate the 

available r esources . This is clear indication 

of lack of planning and order . 
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(iv) The s taff at the disposal of M.O.W.H . & P.P. 

for the purpose of implementing projects is 

noted t o be in perpetual shortage. It is noted 

that to supplement it, sums of money are voted 

every year under the item of consultancy fees. 

Two points emerge from the discussions on 

staffing . One that the Ministry has never 

seriously considered the use of other means to 

make up on the shortage of staff . Reference here 

is made to the use of standard designs and details. 

This could reduce the burden of the workload 

considerably . Secondly, it appears the consultancy 

fees is never properly utilized. The reason 

for this statement is that, consultants are 

paid money to supervise on-going projects, 

sometimes only meters away from M.O . W.H . & P . P. 

offices . This indicated lack of priority in 

the administration of this fund. 

(v) Implementation of building projects is an area 

which has received treatment in various parts of 

this study . This is befitting because the area 

is the focus of the study . In the preceding 

discussions , critical areas such as planning 

and control of the projects have specially, 

been explored with a view of establishing 

whether they are the major causes of the 

existing problem . It has been noted that both 

functions of planning and control are not practiced 

in great deptch by M. O. W. H. & P.P. 

While noting the absence of planning and control in 

the implementation process of buildings , it has 

been noted along with it that the building 

activities that form the Ministry ' s day to day 
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r esponsibilities are many, exceeding 50 . Although 
Ministry of Works , Hous ing and Physical Planning 
plays a central role, there are other parties 
involved . In the assessment of the delays 
experienced on projects, and thereafter the 
apportionment of the blame, it is clear that all 
parties involved are culprits in one way or the 
other . What should be observed here is that, 
not withstanding this fact, M.O.W.H . & P.P . should 
receive the severest blame for failing to provide 
the required guidance . Guidance to all parties 
involved in the implementation programmes of 
buildings can only be provided through well worked 
out plans . Anything short of this , leaves alot 
of r oom for the interference of external factors. 
It also denies all those involved a chance to clearly 
visualize what is expected of them . Finally, it 
denies the projects the correct framework within 
which they should be implemented. 

In view of this , it can be observed that most 
parties involved in project implementation, i . e . 
client Ministries, Treasury , Contractors, Sub -contractors 
and even the builders merchants find themselves 
causing delays because of lack of specific 
deadlines to meet. They work in a relaxed mood 
simply because they never realise the criticality 
of their actions . If Ministry of Works, Housing 
and Physical Planning produced clear programmes, 
stating the activities involved in each project , 
the deadlines to be met and the consequences 
of failing to meet these deadlines, it is 
pos~ible that not everybody would be accused of 

causing delays during the implementation of projects 
as is the case now . This statement is strengthened 
by the fact t hat even in the developed countries, 
someone , i . e . the project manager has to define t o 
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other s the i r responsibilities and keep following 

them to ensure that they carry out these 

r esponsibilities to the fullest . 

Reference to tables 5- 8 - 5- 13 and their graphs 

indicate that generally projects done by consultants 

perform better. The graphs indicate that of the 

total number of projects undertaken by consultants 

approximat ely 40 percent are completed on schedule. 

The rest of the projects are delayed , but only for 

a short while - high frequency intervals appearing 

a t 10 - 20 weeks class interval . This is completely 

d i fferent from the projects done by the Ministry 

in head office and provincial offices . The 

highest frequency of delays for these projects 

a r e noted at 30- 40 and 40- 50 weeks class interval . 

The only logical explanation for this disparity 

i s t hat t he projects done by consultants benefit 

f r om the availability and use of good working 

plans . Note that consultants are required by the 

commissioning agreement not only to produce 

wo r king progr ammes for the projects under their 

care , but also to give weekl y reports on the 

p r ogress of these projects. 

It can also be observed from the same tables and 

graphs that the level of performance is not the 

same at the two different Government Centres , i . e . 

headquar ters and p r ovinces. I t can be noted that 

project s at pre - contract stage , and done in the 

p r ovinces , have a better level of performance . 

I n the period 1975 - 1980, it can be noted that the 

p r ovincial projects experienced a higher frequency 

o f delays at the 10- 20 weeks class interval . It 

c a n also be not ed t hat less than 10 per cent o f t he 
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~rejects were delayed for a period exceeding 30 weeks 

and practically all projects were completed before 

the 50th week of delay . In contrast to this, it 

can be noted that the highest frequency of 

delayed projects (headquarters projects) occured 

in the 30- 40 class interval . It can also be noted 

that he delays on some projects dragged on even 

up to the lOOth week . 

The position seems to change dramatically during 

the post- contract period . During this period , it 

appears headquarters projects moved faster and 

the level of delays was reduced considerably . 

Figures 5 . 3 illustrates this point . It can be 

noted that projects done in provinces fuffered 

heavy delays . The mode (peak) appears at 40-50 

weeks class interval. It can also be noted that 

some projects were even delayed for periods 

exceeding 100 weeks . The same diagram indicates 

that head office projects experienced lighter delays 

dur ing this stage. The mode for these projects is 

observed at 10-20 weeks class interval . 

These notable features of the performance of 

projects in head office and provinces also appear 

in the period 1981 - 1985 . See figures 5.4 and 5 . 5 . 

The study sought an explanation for the presence of 

these features and found out that most projects 

done in the provinces were relatively small and 

of simple designs . They utilized in most cases 

standaru designs. This made it easy for the 

design work and documentation to be achieved 

without much delay . On the other hand , projects 

undertaken in the head office were r elatively 

big and complex. 
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The professionals dealing with them therefore found 

it difficult to develop briefs, design and document 

them in good time. Besides this, there were other 

interest - mainly political. 

On the delays at post- contract state , the projects 

in the provinces suffered mainly because they were 

small, and by virtue of that, qualified to be 

undertaken by small contractors . It has already been 

noted that small contractors are inefficient - but 

as part of the Government ' s policy to develop them , 

M. O. W.H . & P.P . exclusively sets aside small 

projects for them . Big projects, normally designed 

and controlled in head office attract big time contractors 

These are more organized, have more resources and 

therefore complete projects on schedule or only 

with lighter amounts of delays . 

Othe r observations which were made during the 

survey and possibly explain the presence of delays 

are as follows :-

(vi) The Government ' s beauracratic system is not favourable 

for the quick implementation of projects. Reference 

here is made to the strigent Treasury regulations 

(vii) 

which stipulate that before a project is tendered , 

the Treasury's approval must be sought . A similar 

approval must also be given before the client Ministries 

sign the letters of acceptance . Then of course the 

client Ministries sign the letters of acceptance , 

return them to M. O. W. H . & P . P . before they are 

delivered to the contractors. This generates alot 

of delays as questions about the projects have t o be 

asked and answered at every stage . 

There is also need for the Treasury to improve its 

funding procedures . For example, the funding of 20 
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projects under one block item is not desirable as 

it wastes alot of time as officers responsible 

for the projects have to get together and sort 

out how much money each of them is to spent on his 

projects . Another area of criticism is where the 

Treasury allocates money without much serious 

considerations to the projected rate of expenditure . 

This leaves some projects with alot of idle money 

while others are grounded. It is partly because 

of this problem that the Ministry finds it 

difficult to exert itself over some defaulting 

contractors. 

(viii ) Besides planning and control, both functions which 

are missing ih the M. O.W . H. & P . P. organizational 

setup, there is also need for serious reviews 

(Post Mortems) to be made immediately after the 

completion of each project. This is an aspect 

which is completely lacking and one wonders how 

the Ministry manages without exactly knowing the 

problems bedevilling it. 

(ix) A look at the findings on delays suffered by 

projects at various performance centres reveals 

that even consultants' projects are not free of 

this problem . One possible cause of this , it was 

observed , was the denial of the "decision authority" 

to the consultants . Consultants normally 

have limited authority and for every decision they 

have to make, they have to get clearance from 

M. O.W . H. & P.P. clearance is supposed to be 

conveyed in writing and this wastes time. wnere 

Variation Orders and Site Instructions involving 

funds have to be made , a very protracted method has 

to be followed. 

Questioned on this, M. O . W. H. & P . P . officials have 

no apoligies to make . They counter that consultants 

normally increase the scope of work purposely to 
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increase their fees . There is therefore need for 

them to be closely supervised. 

(x) The final observation is that while there 

is an outcry of the shortage of professional 

staff to implement projects , it is also 

apparent that as professionals become more 

qualified (experienced) , they move into general 

administration. This leaves the real 

professional work to the upcoming officers 

who by virtue of their inexperience are 

slow and make mistakes. Projects are therefore 

denied silful attention which can only be 

provided by experienced professionals . 
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Footnotes 

1. Presidential Circular No. 1 / 80 on the 

Organization of the Government of the Republic of 

Kenya , issued by the Office of the President , Nairobi . 

2 . Presidential Circular No . 2 / 80 on the Organization 

of t he Government of the Republic of Kenya 

3 . Presidential Circular No . 1 / 83 on the Organization 

of the Government of the Republic of Kenya. 

4 . The Government Stores Form- what is known as the 

Supplies Branch. This is responsible for the 

stocking and supply of various items such as 

sta tioner y , furniture for both offices and 

Government residential quaters. Textile products 

e . g. uniforms for subordinates , sanitary and 

har dware materials . 

5 . The Housing department does not deal with the day 

to day c onstruction of houses . It concentrates on 

housing matters such as determination of housing 

needs , for mulation of National Housing Policy , Mapping 

of str ategies and revision of housing by- laws . 

It also heldps in the negotiation of funds for 

housing development in urban centres with both 

internal and ex ternal financiers . 

6 . Kenya ' s Financial Years begin on 1st July and end 

o n 30th June of the succeeding year . 

7 . Handbook of Architectural Practice and Management 

8 . Calculations shown were made dur ing the financial 

year 1983/84 - based on the 2nd Quarterly Job 

Status Re port. 
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9 . Deta ils about how projects are prepared and 

submitted to MOWH & PP, and what conditions they 

have to meet , are contained in the Treasury 

Circular No . 5 of 7th May, 1974. The Circular 

is entitled "Government Building Programme" and 

is published in the "Buildings Organization and 

Operations Manual" (BOOM) . 

10. A token of £.10 is an indication by the 

Treasur y that it has agreed to fund the project 

in future , and planning and other related 

documentation should begin . The lead time 

associated with this is 12 months . 

11 . Treasury Circular No . 5 of 7th May , 1974, entitled 

" Government Building Programme " 

12 . In principal, the lowest bidder should be awarded 

the contract . This is however not always the case . 

The priced items of the lowest tender are 

scrutinized and if found too low to enable the 

tenderer to successfully undertake the work , the 

tenderer is asked to withdraw , and the second lowes 

considered . If the second lowest quotations are 

also unreasonable, the process continues until a 

reasonable tender figure is reached . Sometimes , 

the lowest bidder might be a non- citizen . Behind 

him and a few shillings less might be an African 

citizen. In such a case the national will be 

consider ed on condition that he lowers his tender 

sum to that of the lowest bidder . This part 

of the Government programme to assist African 

contractors and in the long run indegenize the 

construction industry . 

13 . After the expiry of the validity period, the 

tenderer is not in anyway obliged to honour his 

tender s um . Most tenderers opt for negotiations . 

14. Buildings Organization and Operations Manual 

(BOOM) list contracts documents as t he following : 

(a) Articles of agreement signed by both parties . 
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(b) Conditions of contract appropriate to the 

work being carried out, i.e. with or without 

bills of quantities or for minor works. 

(c) Drawings signed by both parties. 

(d) Priced bills of quantities or a specification 

signed by both parties 

(e) Surety bond signed by the surety (on main 

contracts over ESOOO only) . 

(f ) The form of Tender submitted by the contractor . 

(g) A copy of the letter of acceptance signed 

by the relevant Accounting Officers. 

The original copy of the contract documents 

kept by the Chief Quantity Surveyor in the 

strong room also includes : -

(h) The original copy of the surety undertaking. 

(i) The original copy of the Schedule Tender 

Received . 

(j) The list of approved sub-contractor signed 

by the contractor. 

(k) A copy of the covering letter to the Permanent 

Secretary . 

(1) A copy of the letter to the Director of 

Industrial Training concerning training levy . 

(m) Any subsequent documentation pertaining to 

subcontracts related to the main contract . 



CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

Introduc tion 

This study was conceived mainly as investigation of the 

implerne~tation of public building projects . Since most 

public building prOJects are implemented through Ministry 

of Works , Housing and Physical Planning, and in any case , 

it would have been an impossible task to cover all other 

institutions involved in public building construction , it 

was decided that emphasis should be plac~d upon the Ministry 

a lcLe . The choice of the subject of study and the Ministry 

of Works, Housing and Physical Planning as the focal point , 

was largely prompted by the existing outcry about the poor 

implement a t ion of building projects . In a preliminary 

survey , it was established beyond reasonable doubt that the 
outcr~es were genuine . It was noted that projects were de ­

layed and as a result the Government spent more money on them 

Besides that , ' Wananchi ' were denied essential services . I~ 

was also noted that all these did not augur well with the 

development of Kenya , especially when the country was placing 

emphasi s on the provision of infrastructural facilities as 

a means of ridding several social ills , i ncluding unemploy ­

ment and poverty . 

For the reasons cited above , it was found necessary to 

conduct the study . The Study ' s main objectives wer 

(i ) to identify problems underlying the implementation 

o: public building projects . 

(ii) Suggest p r actical means of solving t hese problems 
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(iii) expose benefits inherent in the use of modern 

management techniques with a view of adopting 

the same on building projects implemented by 

Ministry of Works , Housing and Physical Planning . 

(iv) Note the influence of environmental factors on 

the performance of projects. 

To give the study direction , it was decided that a hypo­

thesis should be given. The hypothesis given was that 

"poor planning and control of public building projects 

was responsible for their inefficient implementation". This 

hypothesis was based on three assumptions. The assumptions 

are discussed in chapter I . For the same purpose of giving 

the study direction, it was deemed necessary not only to define 

the study area but also the scope involved . 

The methodology to be used in conducting the study was also 

defined . It was felt that for the issues raised under the 

four Study Objectives to be adequately addressed to, there 

was first and foremost, need for an elaborate theoritical 

framework . On the basis of this framework, it was hoped 

that information gathered through interviews , questionnaires 

and data collected from projects documents on the implementa­

tion of projects by Ministry of Works, Housing & Physical 

Planning , would be analysed and observations in respect to 

the sources of the problem made . 

The theoritical framework is taken care of through the 

literature discussed_ in chapters 2 , 3 and 4 . The three 

chapters discuss different but complimentary subjectsof 

project Management . Chapter 2 deals with Management in 

general : its need and application in project situations . 
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Chapter 3 on the other hand specifically deals with planning . 

The chapter reviews the various techniques that can be utilized 

during project planning . It also highlights on the benefits 

inherent in the use of good plans . Chapter 4 discusses the 

function of control in project Management. Control procedures 

tha t can be utilized on projects are noted . It is also noted 

that because of the unpredicatable nature of the environment 

and factors under which projects are executed , project control 

is a must for every project. Its absence could result into 

late completion of the projects , a factor which is normally 

accompanied by high office overheads and cost overruns on the 

contract sums. 

The Survey 

The survey is noted to have commenced in July , 1984 and 

completed in March , 1985. The purpose of the survey was to 

collect information which could be used in making observations 

(deductions) about the problems facing Public building projects 

done through Ministry of Works, Housing and Physical Planning . 

Three methods were used to collect this information. The 

information is tabled and discussed in chapter 5 . Observations 

are also made . These observations provide a base on which the 

conclusions and recommendations are made. 

On the basis of the information collected and analysed, and 

also the theoritical base provided in the earlier Chapters, 

it became possible to make the following conclusions about 

the existing problem. 

The Conclusions 

(i) It is true that building projects undertaken through 

Ministry of Works Housing and Physical Planning are 

delayed. The Magnitude of the delays experienced on 

projects and the trends followed are depicted both in 

tabular and graphical form in chapter 5 . Therefore the 

question of the presence of delays in project implemen ­

tation does not carry much significance at this point . 
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What i s of great significance however is the issue 

of the causes of delays . From the discussions in 

Chapter 5 , it can be concluded that delays 

experienced on building projects are caused by 

several factors; the major ones being seven 

While citing the chief causes of projects delays, 

it is important that reference should be made to 

the hypothesis which states that "poor planning and 

control of public building projects is responsible 

for their inefficient implementation". What can be 

said about this hypothesis is that it is completely 

valid as a statement. Its validity is qualified by 

the observations made in chapter 5 which indicate 

that planning and control as functions of project 

management are practised only in crude form . One 

might point out that this is planning and control 

all the same. The answer to this is No. This is 

because Ministry of Works, Housing and Physical 

Planning undertakes over 2 , 000 projects annually . 

These projects are many and contain several thou­

sands of activities. With the limited number of 

staff available in the Ministry, it is impossible 

for all details on projects to be formulated , stored 

and despatched from a few heads. Good plans it was 

noted in chapter 3 , facilitate the clear unders ­

tanding of projects ' objectives , serve as a means 

of communication among all involved in the projects , 

ensure timely completion of projects , serve as a 

basis on which corrections can be effected, permit 

rational allocation of resources within the projects 

and the organization as a whole , and finally , 

provide parameters necessary for the execution of 

the management function of control . 

In order to have good plans , it was further stated , 

the u s e of modern management tools such as networks 

and computers is a necessary pre- requisite . 
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In Chapter 4, it is on t~e other hand stated that 

:or proJec~s to succeed, there is need co have 

good elaborate con~rol procedures . These procedures , 

lt is~ated , help in eliminating the adverse effects 

of poor plans , reduce the effec~s of financial 

problems arising from escalation and fluctuation 

or prices , provide for rational re- allocation of 

r esources and finally keep the influence of environ ­

mental factors under control . It is further stated 

that no rational control system can be developed 

and effected without the presence of good plans . 

The f act therefore that Ministry of Works, Housing 

and Physical Planning does not utilize any proper 

plans , does not have well co- ordinated control 

procedures , is a clear indicat1on as to why chaos 

exis~ , and to say the least, adversely af:ect 

the performance of projects . This is enough to 

qualify the validity of the hypothesis . 

While qualifying the hypothesis, it should be 

added that the absence of planning and control 

is only one of t he Major contributors to the 

presence of delays . Other contributors are 

discussed below and are all important . 

(ii) The study concludes that the internal organization 

of Ministry of Works Housing and Physical Planning 
is not conducive with the effecient implementation 

of building projects . The Organization Structure , 

as was noted , is of functional model . This Model, 

despite its strength, is noted to have two acute 

problems : it allows for conflicts to a r ise over 

the r elative priorities in the allocation of 

r esource s ; and also permits functional departments 

based on technical speciality t o place more emphasis 

o n their own speciality than the goals of the 

o r ganizations . These two ,problems defeat the 
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element of unity of purpose which is a very 

important factor in the achievement of any undertaking . 

Ministry of Works , Housing and Physical Planning 

does not only use this organizational model, but 

as noted in chapter 5, is a good example of an 

organization where the models weaknesses are 

notable in a big way . For example the professionals 

identify themselves with their departments. Each 

of them believes that the problems at hand are 

caused by his counterparts in other departments . 

This is a situation which does not permit for 

serious, honest review of the problems common to all 

those in project implementation. The same attitude, 

it was noted, has partly been responsible for non­

existence of serious commital plans . This is 

because every department wants to follow its plans. 

(iii) Another conclusion arrived at as an explanation 

for mismanagement of building projects is the 

issue of overloading. Reference here is made to 

the high number of projects that the Ministry of 

Works, Housing and Physical Planning tries to 

implement with its limited staff . According to 

the data tabulated in table S- 5 , there is no 

single year that the Ministry has undertaken 

projects with full staff . In most cases, its 

staff is less than half the ideal one . 

According to the Ministry Officials , the problems 

is shortage of staff . According to this study , the 

problem is overloading , i . e . the Ministry having to 

accept and undertake several hundreds of projects 

despite its knowledge of the fact that it does not 

have sufficient staff to see these projects through. 

If the Ministry for example took a very firm stand 

and only accepted projects basing on its resources , 
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It is possible that there would be enough room for 

the practice of sound management principles, and 

thus elimination of chaos . 

(iv) The effects of the stiffling beauracratic system 

have been noted . The Treasury and its burdensome 

financial control procedures is notedto cause 

considerable amounts of delays. 

(v) The client Ministries are no doubt the other source 

of delays experienced on projects . Theirs stem 

more from the question of being asked to take a 

leading role in an unfamiliar situation. The issue 

here is that most officers in client ministries 

responsible for the determination of their 

respective Ministries' building needs, unfortunatley 

have no knowledge about functional requirments of . 

the facilities they need. They can not conceptualize 

right from the beginning what their Ministries 

require. It is therefore only after a lot of 

debriefing that the professionals understand what 

is wanted . Much time is wasted at this stage , 

and this therefore is another source of delays in 

the implementation of building projects . 

Client Ministries are also responsible for 

delays at acceptance stage and during construction. 

At acceptance stage, they never give much consider­

ation to the validity period and sometimes sign 

letters after the expiry of the period, even months 

after . During construction, t hey also unnecessarily 

hold payments to contractors , thus disturbing the 

contractors ' working programmes . 

Finally , the client Ministries often negotiate for 

inadequate funds with the Treasury . This results 

in the shortage of cash during the construction 

of projects , a factor which slows the progress of 

projects . 
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(vi) Inefficient contractors are to a large 

extent responsible for delays experienced 

(vii) 

on projects at post contract period. As noted 

in chapter 5 , the culprits are the small 

contr actors . Their problem is that of poor 

contract organization . The study arrived at 

this conclusion basing on the evidence in chapter 

5 which clearly shows that big projects which 

attract serious contractors, are often completed 

in good time . While small projects, on the other 

hand which attract small contractors suffer 

heavy delays during their construction . 

Interference of politicians is an issue which 

seems to put professionals to a lot of agony . 

The main area of interference is the awarding of 

building contracts. Here, some contractors with­

out proper credintials manage to get jobs simply 

because someone influential is behind them. In 

the long run , these contractors cause delaysJ 

abondon projects and do all sorts of things that 

are not in the interest of the projects . 

Some politicians are also noted to support 

projects which are in their areas and to a 

large extent help in enhancing their public 

image . If projects are noted to have been 

initiated by rivals, the politicians concerned 

creates an environment not conducive for the 

smooth implementation of the projects . 
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Recommendations 

The major causes of mismanagement of Government building 

projects undertaken by Ministyr of Works, Housing and 

Physical Planning have been identified in the foregoing 

discussions . For the study to be considered complete, 

there is need also for possible solutions to these 

problems to be offered . It is for that reason that the 

following recommendations are made . A point of warning 

at this ~oint is that most of the problems identified 

are closely interrelated. Therefore this rules 

out the adequancy of any or some of these recommendations 

offered as total solutions to the existing phenomenon . 

The best approach would be to try and utilize all the 

recommendations cited without exception . 

(i) It has been observed and concluded that the lack 

of good plans and control procedures was to a 

consider able extent responsible for the presence of 

delays during projects implementation . The recommendation 

in respect to this problem is that Ministry of Works, 

Housing and Physical Planning should give more attention to 

this area . The Ministry officials should realise that the 

heavy workload they undertake is no excuse to negate the 

need for planning . Infact more work should mean greater 

emphasis on planning. This is because planning gives 

clarity to purpose. It makes people visualize clealry 

what they are faced with. In order for the Ministy 

officials to start feeling that planning is an integral 

part of project implementation, and not an outside 

activity that unnecessarily consumes time and efforts, 

they should as the first step to project implementation 

allocate time for planning. Secondly , they should try 

and utilize the modern planning techniques . This will 

guarantee them good plans . This study recommends 

the use of the Critical Path Method (CPM) . This is 

because it is relatively simpler to learn and use than 

the other 3 network techniques disucssed in Chapter 3. 
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Besides, its r ela tive simplicity does not rob it of the 

advantages inher ent in the other techniques . 

The burden of having to make plans for every project can 

be simplified by t he formulation of standard networks . 

These are easy to achieve especially where projects are 

of standard nature . The standard networks can be 

modified to reflect the features peculiar to the 

individual projects . 

Planning should also be viewed by all professionals as 

a concerted effor t - not a one man's job. The project 

leader should ther efore request for inputs from all 

people likely to participate in the projects . This 

guarantees one necessary factor, i.e. commitment to 

the plans . 

The p r oduction of good plans is normally the first step 

to effective contr ol of the endeavour in question . It is 

therefore logical that after good plans have been produced, 

the Ministry officials should also try to utilize them 

as control tools . Targets to be achieved should be clearly 

identified and r esources to be utilized correctly 

allocated . In event of the set targets failing to be 

realised , plans should be revised and resources reallocated. 

It can be observed that what has been stated is in respect 

to projects at pre- contract stage . The same principles 

however apply to projects under contruction . The study 

rec~ that the first thing the project leader should do 

before construction commences , is to provide a framework 

within which the contractor can plan and control his project 

activities . The second thing is to request the contractor 

to give a compr ehensive working programme showing the time 

and resources avai l able for each activity . 
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to give a comprehensive working programme showing the time 

and resources available for each activity. This requirement 

should be made part of the Contract Agreement and before 

it is fulfilled , the contractor should not receive his first 

payment . 

(ii) The problem of the Ministry's Organization Structure 

and its inherent weaknesses is one most difficult to provide 

a practical solution to . These sentiments are expressed 

in view of the apparent rivalry and hostilities among 

the various departments . What is practicable is for every 

department to streamline its structure so that it 

corresponds with the others. For example, if there is 

need to have 8 teams in the Architectural department, then 

the other departments should also each have 8 corresponding 

teams . This can facilitate ease of communication based on 

the link i ng pins theory (See Chapter 2) . To eliminate 

some of the existing hostilities, project leadership 

should be given to the most experienced member of the 

team- regardless of his professional background. The 

critical point here is that the project leader should 

comprehensively understand what is involved in the project 

and what each team member should do to enhance the 

realisation of the project ' s objectives . It is completely 

unfair and ridiculous for an inexperienced architect 

to be in- charge of others simply because of tradition 

and yet has very little to offer. 

(iii) Shortage of qualified staff is an issue whose 

solution is long term . The solution lies in training 

more people in the professions relevant to M.O . W.H & P.P . 

As to how this can be achieved is a different matter 

which can be answered by the Government ' s Directorate of 

Personnel Management . 

Over the years , there has however , been a shortage of 

professional staff simply because of the heavy Government 

building programme . Since training of personnel is not 

achievable on short term bais , it should be recommended 
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here that the other possible solution is to reduce 

the existing building programme to manageable proportions . 

New projects should be started after old ones have been 

completed . The Ministry should work out a ratio relating 

projects on the drawing boards to those on sites . The 

ratio should provide a guidance as to how many projects 

of each category should be undertaken at each time given 

the existing resources. In cases where the resources have 

not increased, new projects should only be accepted as 

replacements to the completed ones. 

Another possible solution is the use of standardized 

designs and re- usable details. These are facilities 

currently available - only that their use has been 

limited due to the apathy of the professionals . The 

advantages of using repetitive designs are discussed 

in Chapter 5 and need not be mentioned here . Suffice 

however to note that they can increase the production 

of designs, working documents and even bills of 

quantities very greatly. Standardization should even 

be extended into the construction aspect . Well known 

standard designs can open new horizons for Industrialized 

Building . 

(iv) Beauracratic systems are hard to change. They are 

designed to easily facilitate the achievement of order , 

efficiency and general harmony in the Government 

organization set up. They however normally work to 

the contrary. In respect to the study , it is noted 

that projects are delayed due to cumbersome procedures . 

The Treasury is heavily criticised in this respect . What 

can be recommended at this point is that the Treasury 

should be more forthcoming in the allocation of funds . 

It should first and foremost provide funds to on- going 

projects - then , new projects . On the issue of its 

approvals , the study found that they were not necessary . 

Once it has allocated money for a project and the same 

is reflected in the Development Estimates , there is no need 
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for 1ts of:icer s to be approached at tender ar.d acceptance 

stages . 

(v) ~iaison of:icers who are in - charge of their 

Ministries ' building programmes should receive some 

basic training on building construction . Under an ideal 

situation , qualified professionals working in M.O . W. H. & P . P . 

should be seconded to every Ministry to assist m steamlining 

the Ministries building requirements. In view of the 

shortage of the same professionals , this is not practicable . 

It should however be considered as a long term solution . 

As a short term solution , it is desirable for M. O. W. H. & P . P . 

to improve on its brie: taking procedures . Standard briefs 

can be prepared and used for discussions during the brief 

taking period . Sketches to help the client ~inistries ' 

officers to visualize their requirements should be prepared 

and used . 

(vi) External interference is a factor which no solution 

can be offeree in this study . In such cases , alot 

depends on the ~urrounding circumstances . Unfortunately 

these circumstances vary from place to place, from time 

to time . 

(vii) Inefficient contractors noted to cause delays should 

be dealt with abit more severely than what it is now . The 

applica~ion of the Liquidated Damages Clause is rational 

and this should be done regardless of who is involved . 

Secondly , records on the performance of contractors should 

be kept . Poor contractors should be weeded out . 

On the question of Africanizing the construction industry , 

there is need to seriously review it . This issue has an 

underlying danger of producing contractors who are not 

capable of u ndertaking projects. This does not mean that 
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the policy should be scrapped . It should be progressed, 

but in a r ational manner . Upcoming contractors should 

be attached to established ones to receive practical 

training in contracts administration. 

(viii) Post mor tems should be carried out after the 

completion of every project . Review should be made on all 

aspects : designing , contracting, construction and Job 

finalization . The point here is to note the presence of 

impendiments which could be eliminated on subsequent 

projects . 

(ix) Finally , there is need to involve the top 

management in the day to day projects affairs . The 

people i n r eference are the Minister, his Assistants and 

the Permanent Secr etary . This can be effectively done 

thr ough the "reporting by exception" method. The 

top management should only be told of projects having 

serious problems . The point here is to have them exert 

their powers and hopefully get things straightened out 

mor e quickly . 

Reporting by exception could be effected in the manner shown 

in tabl e 6 . 1 . The astericks indicate the level of reporting 

necessary . 

Management On To be Delayed Standstill 
schedule delayed 5% 10% 20% 

Minister & * * 
his Assist-
ants 

Permanent * * * 
secretary 

Chief Arch . * * 

Other * * Chiefs 

Team Leader s * * * 

Pr ofes-
* sional s * * 

dealing 

Table 6 .1 - Levels of reporting 
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. . 329 Appendix 8 

QUSSTIONNAI RE 

' 
PLANlHNG AND I HPLEM8NTATION OF PUBLIC PROJ8CTS 

1. 

2 . 

3. 

4 . 

Name: . ..................................... .. .. .. .. ... .. . 
Name of the organization you• "'Ork for •• . . . .... . . . . . . . . 
.............. ......... ....... .. .... ... .. 
Position held i n t he organiza tion . 

uo~' -long have you been involved ih project 1implementation~ 
.. ....... .. .... 

s. Which one of the given has been your area of involvement? 

(Feasibility studies , Designing, Bills of Qu~ntities , 

Contracting , 
I 

Financi al al l ocations, Supervisio~) . 

Tick t he appropriate one . 

6: Have you been i nvolved in a project ( s) from the start 

t o it!>/their end? (Yes/No) . . . . . . . . . . . . . . ........... . 
\ . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ...... . 
7 . From t his experience "~~'OUld you consider the oer for>n;:.nce 

satisfac~ory (Ye:;/No) . 

8 . If yes , '"ha t are the points of .::\Chieve-:-tent th .:> t '1.:>kes 

~1ou think so'? . .. . . .. .. .. ...... : ; • •.. 6> ••• ; ... .. . ...... . . .. ... . 

...... .. .. ... ...... .... .. ........... , .. ... , ... . , .. .. ... ... , .. .. . 
• • • • • • • • • • • • • . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . ' ..... .. . 
••••••......-•••• • ••••• • • ••• •• •• •••••••••• • •••• ••&••, •••• • • ••••.,. • . ...._ 

unhappy situatj_c~1'? . • • • • • • J . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . .... .. . . ..... ' . ...... . .... .. . . . 
. . . . . . . . . . . . . . . · ... .. . . .... ... .... .. ..._ . ,. .. .. 

. . . . . . ·'· ... ... . . . . . ,. .... .. ......... ....... ... . . 

...... .. .. ..•.. ...... • • • t •• t t ...... • t t e • t • t • • tl' # t t t t # t t • • • t 9 • I 



10. 

-

11 . 

· .. 
330 

Do you believe t hese areas of failinr could h~ve been 

identified at the preli~in~rv plannin~ sta~e ~d been 

t aken c are of? 

... . • ..... ... . ............ ..... .. .... . .... ! ••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. . 

...... .. ....... ................ ..... ...... ........ . 
. . . . . . . . . . . . . . . . . . . . . ......... .... .... ... .. .... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .. .. ... .. .. ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

_.., 
Generally ~·!ananchi , includin~ 'DOli tici.:>ns, · believe 

t ha t public projects ~re del.:tyed due. to tr.e r~ther 

slacki~h approach used bv the irnole~entini officers . 

Svaluate ' this statement :-

(a) 

r 

I 

If No, - nd still a~reein~ th.:tt Pro i ects ;ore 

delayed, "'ho do you think is to bl~"!le'? 

. . . . . . . . . . . . . . . . •• 4"""'\ •••• •• •••••••• • •••• • • ••••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
" .. ... ... .. ..... .... ... .......... ............. .... 

. . . . . . . . . . . . . . . ~ ........ ... ' ..................... . 

. . . . . . . . . -· ....... ..... .. .................. . 
{b) If Yes , please indic;:..te 'l'hich public officers . 

I 

(Score the bla~e out of 10 points) 

2 Hinistry of . ~·Jorks-, Housing and Phvsic~l Pl ;:.nnin,... 

4 Treas_ury 

3 Client Ministries 

1 - !·!in is try of L;;.nds 



12 . What practical measures C?.n be adopted to rectifv the 

situation? 

....... ......... ........ .. ...... .. ... ... ......... .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • r. • • •••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . .. ............................. . 

. . . . . . . . . . . . . . . . . . . .... .. ...... ... ... ............. . 

. . . ~ .. .... ....... ........... .. .. ..... .... .. ..... .. . 
13. Have you noted any sir.-nific2nt difference bet"·?en 

projects impler.ten ted U:rourr~ con c;ul t .::-~ ts ;-nd t'i')~e d':l'.C' 

in house? 

............ .. .. .... ................... .. ........ .... . 

. . . . . . . . . . . . . . \, ......... .. ..... .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
14. Name so:ne of the proiects (only ide~ ti fv t 1:~ .... ., ~,., 

• 1 J .- , V -... ··,-;-. .. 
and year of i~nle~entation . 

from the records in >:OF :>!'lq ot~1er of fj ccc;) 

(a) ........... ..... .... ...... .. ........ .... ............ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

(b) .... ... .... .. ............ .... ..... .......... ..... .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... 

(c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., ... .. , . . . .. .... 
. . . . . . . . . . . . . . . . . . . . . . . . . ' .... . , . . . - .... ... ....... . 

(d) ········ · ···· · · ····· · ··· ·· ··· ·· · ···· ~ ·· · ····· ··· ·· · 
.......... , ...... .... ...................... ... - . . . . 

( e ) • • . • . . • • . . • • • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . • 4 t I • I • o • t • t t • ' 
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(f) ... . ... .... ..................................... . 
. . . . . \ .... ........................ .. ..... .... .... .. 

(g) .. ........ .............. ... .... ......... .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

{h) ..... ....................................... .- ... .. . 
. ' ............ .. .. ....... .... ... .. .. .. ..... . 

(j) .... ... ............ ......... ... .................. .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. .... ...... . 

(k) .. ..... .. ................ 
. . . . . . . . . . . . . . . .... ......................... . 

15 . To ,.,h~t factors '"OUld vou ::ottribute t!'•e di fferen~e'? 

.. .... ... .. .. .... ... .... ..... ... ........... ... ... ....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . .. ... .......... .. .. ..................... . . ................ . 

, . 
.A- - · • 

I 

.. ..... ~ ................ .... .. ... . . . .. ............ .. . 

. . . . . . . . . . . . . . . . . . . . . . . . ............................. .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
!>l~nninC" orocecures in use in v;:)ri0u s 

;,.. 
~·. ,_.., f fic~s ?.S adeau:> te? 

, . . .. . . ... .. .. .. ~ ...... ........ ..... . . 
. . ... .. ...... .. .......... .. ... .... ... ... ...... .... .. . 
··- .... ~ .. ·JI.- ?.r e:!s of inr.deou;:cv. .. ..... ....... .. ... .. ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
···'- ··· ···· ,· ······· ··· ······ ····· · ········ ·· ··· ·· ·· 
f I f I t I t I I I I t e t I • I I t I I e t I I I I t t • I t t I I I I I I t I I t e I e t I I I ' I 

....... ... .. ........ .. ... ............................ ' 
I t f I I I t I I t I I I I I I I t e t t I I I t I t I I I t t e t t e I I t I I I I I • t I t I I t t t 

....... ...... .. ....... ..... ... .... .......... . .. .. ... .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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{b) Or do you think t hey are ade1u~te but ther e i s 

some e1e~ent of non-~d~erence? 

....... ....... .. .... ..... ...... .... .. .. .... ... .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(c) Su("'ce s t ho·" thi s c ::~n be overco 1e • • • • • •• •• •• • • • ••• • 

. . . . . . . . . . . . . . . . . . . . . .- .. ..... .. .. ... .. ...... .. ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hhat do you think abou t the feedb?.ck svs t(:) ,,? 

. ............... .. .. ...... ......... .... ... ' .... . . ... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ....... ... ...... . 
Contri'.Ctors , cs~eci;:-.11 v. t,f!'ic.:-n Co~ tracto::·· :. ~ve .:-i. "'"' 

I s t t i s bla~e iustified? 

I .. .... .. .. ... .. .. .... ..... .. .. ... .... .. ...... .. .. .. .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ' 

. . . ... ..... ...... ..... .. .. .... .... . ...... .. .... ... , .. 

see~ 

need b~ild inqs as a pl ~ce of operalion . 

c; .. . . ·.·,u ,.. ., 
·' . 

,, ·r-
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hO'Il' t hese t'l'O e."lds can be me t , ,i thout ;o nv unnecess;.r v 

sacrifice on either side . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(a) Can t~ese su~~estions be ?.Cco~:oc;.ted ;ot tr.e 

pl r.mnins- stac:re? 

.. .. .... ....... ... ......... ... ......... ... .. ....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .. .. .... .. ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
St andardization of build inn docu::1en ts i.e . dri1•"in~ s ;on<' 

Bills of Quanti t i es . Cr.-.n tl1is al levi~. te t:':e Dr~bl e:? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... ~ ... .. ...... .. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • t •• t ••• • •• • •••• •••••••••••• •• •••••••••••• •• . .... 
. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. · .... ... . 

....., .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
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WORKLOAD Ill 1/f.ADQUART/.'RS v:; .STAN' - 1981 /88 

Va l. uo o f work lldd a a of 
nl dauign atage I o f o11 - Qoing 

I-· 
r I I I ?,; !I , ·1 6~1 1,1 58 1:'52 

-- ------
1 V , 2 til , 4 I J I~ 820 , 710 ----- ·---I ~ ,.· . : ,.· .. ; .. :_. I ~ ~J J I !t!, '/ 

··- - I ··- ·--- · ----·--' ·--

JC 

i ~ I 

I , It' ·I 1' .. 6,91iJ , td6 --- :..:·: :~_:._~~ --
.. • , .• t 'J I .. I U, 7;11 

I ~. 

--· - -· - - ·--- --·---·--·· 
! ; • •. t· . i"J3 l,710,J71 

--- - -· 
I 14,9~9 , 960 1,555,333 .. - --
:f I 1 I I~ I' • ~ 1 i 3 ,697 , 289 - -- ---
:ll .; • 5 (J ,f • ~ 3/i NIL 
--

1'01.41.5 144 , 864 ,473 17 , 916 ,555 

K r: l'•: 
E - E::de t ing NO 

R - Required 1/o . ae j>e r staff avail.abLe 

Fit - Publ.io BuiLdings 
Et>U - Erluoa ti on 

tho va l.uo Add 10% of the to tul. 
wor1k vaL lt.: of WO I• k IIIIU0 1' 

C .. Hio/1. "'· 0 

--
3,1'1G,4JG 

----
2 , fi98 , 5 .f8 

-· 
J,·.U.O , HiiJ 

---· 
3 , 011 , '161 
-

1,215 , 005 

132,53? 

716 ,4 ?0 

2 , 906 , ?19 

'741 , 036 

17,415,30? -

1'otol 

15,.S7 .;,8 31 

13,7J2 , ciC'l 

J'l , JOCI,f58 

45,301,429 

5 , 3 11, 17.! 

16,7C:, , 647 

l 
.. .. 

-- -
9 1------
7 

-----· 
r1 

I 
l 

-----.. ---
1 26 

J I 
-----

.o . !j 

---1---·-· ---

r 17,21117ciJ J.? - ··-
21 , 05~ , 82£ 11 

7 , 2-14 , 516 4 I 
180,202 , 328 100 I 

...... 
w 



f/ORKLOAD IN HEADQUARTERS VERSUS STAFF 

Gr o ups Value of Add p,s:; of the 
work at on-goina 
deoign IJO l'k 
otaac 

--
f'./1 ! !1 , 9.11 , 712 2 , 192 , (175 

II 6 , 0-l8 , 550 1 , 512 , 13 7 

-
i"!• I ][ ,1 ,; , 0 2 i , 8 7 0 9 , 006 , 967 

-----
rB : ~· :? :) , 811 • 0 0 6 7 ,460 , 25 1 

t• 7 , 2·12 , 034 1 , 810 , 508 
- - -

I c. , r.o3 , o:n 1 , 62 !i , 755 

!. Til I 3 7 , 262 , 223 9 , 315 , 555 
-------

!, :C, IJ II 7 , [;.84 , 627 1,896,157 . 

-~ c~·-T-;-;!·, e Jo . 2 6 s ,; s , 4 6 7 • s 6 s 

- ------
}
, .... 
~ r. 1 : 

E- r:xi~ti·l(! llo. o f st.aff 

R , Hequirud No. as per staff available 

rB - PubZia Buildings 
F',)U - £ducation 

Add 10~ of th•l tnta l 
Value of 1./0 'l'k ten de.,. 
Cons/ PWO 

3, 869 , 006 

3 , 357 , 879 

. 2 , .129 , 28S 

4,064 , 21S 

2,183 , 719 

' '\ 985,!i77 

1,710,432 

751 , 764 

17,06S,S8J 

10fl3/83 

Total 

15,311 2 ,793 

·-
10 , 918 , :·66 

47,364,1 22 

41,3C5,9'12 

1J , ;;.J6 , 21i1 

9 , 114 , 753 

48,288,210 

10 , 232 , 540 

194 , 513,044 

·' 

I 

-· 
8 . 2~ 

5 . GZ 

21. 1'Z 

22:l 

-
. 5 . 7% 

~. {:~ 

----· 
25:: 

5.2~ 

100$ 

w 
*'" 
0 



WORKLOAD IN IIEADQUAUTE:HS VS STAPF - I98J/fl4 

Groups Value of work Add 25% of the 
at dfJsign stags va1.us of 

IJC) l' k 

l'B I 16 , 183 , 971 2 , 031,105 

('[I 1) 7 , 241 , 360 1 , 790,023 
--·--· 
PB 111 4 J I 2 Q 5 1 7ti J 1 14,~2.3,463 

f'fi 11' ~9 , 1!'.3 , 841 6,139,551 
----·-

l'D v 7. !lJ·/' 6 !?8 1,723 , 489 

t'DU 4 , 826 , 351 1,004,560 

".:;,1/. 7'1/ r J5 , 611,S7:i 9 , 751,349 

II E:A LTII II 9,672,11 115 921,223 
-----
TO'!'A/,S 154 ,13 0 ,4 32 37,584,763 

f:EY: 

F. - Existing No. of otaff 
R - lt'o!fuired No. as paz• staff available 

PB rub lie BuiLdings 

EDU - Education 

0 11-!TOinq 
Add 10~ of the 
va lrw o f work 
Co11a/t> .W. O. 

3 , 17!1 , 080 

2 , 85:> , 007 

7 ' 00·1. 2 39 

4 ' 18:1 , 964 

2,164,871 

852,~10 

1,187,751 

676,326 

15 , 976,905 

total 1'o tal % 
undoil' 

' 

21 , 69< , 156 10.4 

11 , 086 , 390 5 . ·9 

58 , 133 , 46!> 1.7.1 
f-

39,447,.156 19 
---

11,822,!188 6 
-

6,6113 ,121 J.2 
-----

17. ()3~f. :. :14 2 2 . 1 

900 , 0!l .J 5. 4 

207 , 692 , 1(10 100 

I 



WORKLOAD Ill HEALJQUAHTEHS VS STAFF - 1983 /fl tJ 

Croups Value of IJOI'k Add 2H of tho at dasign stage val.ue of 
IJOJ•k 

l'B I 16,183 , 971 2 , 03 1,105 
-

I'll 11 7 , 241 , 360 1 , 190 , 023 --·----
PB 11! 4J,Z05,7t1J , 14,~23,463 

[ ' fi IV 2 !J , 1 ".; , 84 I 6 , 139,551 ----·-ro v ? , f!J/,6'18 1 , 123,489 

t:DU 4 , 821i , 35J 1,004,560 ---------
h L"lt J,; I/ I JS , O/I , S7.i 9 , 751,349 

1/EALT'I II 9 , 6'12 , !145 921 , :?23 ----
TO!'Af,<; 154 11 JO I4 32 37,584 , 763 

KEY: 
E - Existing No. of otaff 
H - lioTuired No. as ro1• staff available 
PB r11~lic Buildings 
EDU - Education 

on-yoing 
Add 10'1 of tile 
valu,; o f IJOI'K 
Co11sli' .W. O. 

-
3 , 17!1,080 

2 , 85:.. ,001 

1' 00·1' 2 39 

4, 18;{,964 

2,164 , 871 

852,!d0 

1,187, 75 1 

676 , 326 

15,9 76 , 905 

total 'l'ota t 
undo~ t• 

ZJ , u9< , t56 

11,886 ' 390 

58 , 433,46!· 

39 , 417,.1[10 

11, 822 ,JS8 
--

(:. 611 J . 4 21 

4 7 I OJ J I:..: 1 

900 , 09 -J 

207,602,100 

$ 

10.4 

5. 9 
-

;J 7 0 4 

lP 
---

(j 

J.2 

22. 1 

5.4 

100 

I 

~ 
'0 
'0 
(l) 
:J 
0.. .... 
X 



TARLE OF CliNU£Ai'IVl:' EXl'ENIJITURe VS CO'ITRACT VALU~ (K£ OOO'SJ 

~ --l . 
I 5 10 20 30 40 60 80 JOV 150 200 <'50 1---- -------- ·------1 0 0 0 {) 0 0 0 0 0 0 0 

Cf 1.0 .? • 0 2.8 3 . 3 3.8 5.0 6.0 'l . O 9.0 11. c 1?..0 
3. :! . 0 4.0 5. 4 (j , 5 7.2 !J.O 11.0 12.0 16.0 20.() 2?. . 0 
4 J.O 6.0 8 .2 9.6 10.6 13.0 II'. 0 1 7. 0 24, (I ?9.0 3.'! . 0 
[. '.1.0 8.0 10.0 1;!. 7 14.0 18.0 i!J.O 23.0 32.0 3?.0 43.0 
(j 1 . ? 9.5 13. 5 15. 9 17.6 2i!..O ?.6.0 28.0 39.0 46.CJ 

·"·'. 0 

7 4. 7 9.5 16.2 1!1.0 20.8 26.0 ,;J. 0 J.J.O 16.0 :~[,. Q 62.0 
11 4.7 9.5 19 .0 22 .3 24 .4 31.0 .~6. 0 40.0 .~3. 0 64.0 n.o 
p 5.0 10.0 19.0 25.3 2?.6 35.0 11.0 45.0 61. 0 7J.O B.J.n 

111 I:J.O 28.5 30.4 40.0 •16. 0 51.0 68.0 ~2.0 !11.0 
11 . 20.0 28.5 34.4 44 . 0 !il.O 51). 0 ?5. 0 9 J. 0 1 0·1. 0 
12 

28.5 38.0 48.0 [,6.0 1!. 1 . c) 03.0 100.0 11•1. 0 
13 

30.0 38.0 53.0 61.0 67.0 90.0 109.0 1;!.J.O 
11 

38.0 57.0 66.0 ?3.0 98.0 117. 0 1 J J. 0 
JS 

40.0 57 . 0 71.0 78 . 0 JO!'i.O 12G.O H:,.o 
1$ 

57.0 76.0 IJJ.O l1 J. 0 JJ5.0 U;.LO 
11 

60.0 76.0 8!1.0 1~0.0 144.0 JC;,.O 
1J 

76.0 95 . 0 128.0 154.0 175.0 
1!1 

80.0 95.0 JJS.O 1112.0 1o:..o 
20 

95.0 143.0 Ill. 0 I!IS.O 
21 

100.0 143 . 0 180.0 206.0 
22 

143.0 190.0 216.0 
?.J 

150.0 19().0 226.0 
24 

190.0 ~38.0 
25 

200.0 2J8.0 
• 26 

( 
238.0 
2~0.0 
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TAB&E OF CONTRACT VA&UE VS CONTRACT PERIOD 

CONTRACT VALUE CONTRACT PERIOD ( £) (MONTHS) 

Less than 10 , 000 6 
10 , 001 to 20 , 000 8 
20 , 001 to 30 , 000 10 
30 , 001 to 40 , 000 12 
40 , 001 to 60 , 000 14 
60 , 001 to 80 , 000 16 
80 , 001 t;O 100 , 000 18 

100 , 001 to 150,000 20 
1 50 , 001 to 200 , 000 22 
200 , 001 to 250 , 000 24 
over 250 , 000 26+ 



Figure 8 . 1 standard Bar chart f or EsLimaLing duraLion of drawing prcpara Llon 

0-) DRAWIN G PREPARATION PROGRAMME 
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