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Executive summary 
This research focuses on productivity improverneut at a foreign contracting company (Skanska Jensen 
International) which operates within the Tanzanian construction sector. The basic definition of 
productivity is 'the ratio of output produced to inputs used within a given period of time'. The inputs 
are transformed into output during the so-called transformation process. This process is part of a 
certain system. Output, inputs, transformation process and system are the four productivity elements. 
Output and input can be expressed using financial -, physical -, or time units. The former provide the 
best opportunity for aggregating different inputs. The input does not necessarily have to oomprise all 
inputs used. Based on the above, it results that many different productivity definitions exist. Within a 
specific environment, the productivity elements will each have to be considered and defmed, before the 
productivity concept can be applied to this environment. 

Within the construction environment, considered on the level of the building site, productivity can be 
defined as 'the ratio of the value of the site output to the costs of the direct input factors, used to 
realise this output during the production process on site'. This is referred to in this report as 'site 
productivity'. The value of the site output equals the costs of the direct input factors which, from the 
viewpoint of a contractor, are needed at least to produce this output. The direct input factors oomprise 
labour, materials, equipment and subcontracting. 

During the production process a contractor will strive at realising or improving his planned site 
productivity level. Theoretically speaking, the value of the site output is fixed as soon as the contract 
between elient and contractor has been signed. This means that site productivity improverneut by the 
contractor will have to be realised by a more efficient use of the direct input factors. This requires 
continuons control of the costs of the direct input factors. A cost control system is thus an important 
tool for productivity improverneut efforts on building sites. Control requires a planning, which can 
serve as the basis for controL Feedback is required to ensure that the results of the control function 
are transformed into corrective action whenever necessary. Planning, control and feedback (the 
TRINITY) form the cornerstanes for productivity improvement. 

A deviation from the planned site productivity level can be caused by a negative impact of productivity 
factors on one or more of the productivity elements. This negative impact reveals itself through a 
bottleneck situation. Productivity factors can originate from the contraetar's own organisation (internal 
productivity factors) and from the actors with whom the contractor, directly or indirectly, has to deal 
with during the construction process. Moreover, a negative impact can result from productivity factors 
originating from the physical environment in which the production process of the contractor has to 
take place (also external productivity factors). 

Todetermine the exact (sources of) productivity factors it is useful to unravel the construction process 
into actors and functions, which these actors have to fulfill in order to arrive at an efficient 
construction process. If one or more functions are not performed satisfactorily this may result in a 
bottleneck situation. 

Within a traditionally organised construction project the contractor is not involved in the construction 
process until the tender phase. This means that many steps, of which the outcome may affect the site 
productivity performance, have already taken place without the contractor being able to influence this 
outcome. In general, a contractor should acknowledge external bottlenecks as much as possible before 
start of his production process and, at the same time, avoid the existence of internal bottlenecks. 

The actors involved in the construction process, as it takes place in Tanzania, in many ways fell short 
in performing their function(s) satisfactorily. Local contractors have in the past shown a relatively bad 
site productivity performance, which is a result of bottlenecks originating from both the contractors 
themselves as from the other Tanzanian actors in the construction process. The above situation may 
have contnbuted to the presence of foreign contracting companies within the Tanzanian construction 
sector. 

xi 



The degree to which a foreign contractor such as SJI is affected by bottlenecks in the Tanzanian 
construction process is relatively limited, when oomparing this with two of its local competitors. 
Moreover, based on this comparison, SJI seems, at first sight, to impose less internat bottleneck 
situations to herself, ooropared to the same two local competitors. 

However, more detailed research on one of the construction projects of SJI (the Vocational Training 
and Service Centre (VTSC) project) reveals that on this project the productivity factors are not 
controlled to the fullest. This especially applies to productivity factors which originate from the 
labourers on the site and internat bottlenecks. The lack of control of productivity factors is a result of a 
limited preparation time for the project. Moreover, the TRINITY at SJI is not satisfactorily from a site 
productivity point of view. The fact that the existing control procedures were not foliowed consistently 
strengthened this unsatisfactory situation. 

Recommendations for SJI, which have resulted from the above-presented research are: 

1. The current oost control system should be supplemented with a weekly oost control system; this oost 
control system should be linked with the scheduling system used on site; the basic elements of the 
weekly oost control system should be standardised and included in the 3T-file. 

2. The planning function at the branch office of SJI in Dar es Salaam should be strengthened. 

3. Project managers should be fully informed on the position of the project within the company; this 
should include information on all issues which have played a role in the preparation of the tender 
and the objectives which, eventually, are to be met by the project. 

4. On each project a feedback function should be installed; the precise feedback procedures to be 
foliowed should be determined for each project separately; the procedures should be discussed, 
agreed upon and laid down by the people involved before start of the production process; feedback 
should take place orally as much as possible, supported by reports. 

5. Each project should be concluded with a standard feedback procedure: a debriefing meeting should 
be organised; a standard report format should be developed which is to contain all project 
information, relevant for future projects; the reports should be accessible for use by all project 
managers in the company; a copy of these reports should be spread among the various company 
departments. 

6. A detailed bonus and incentive scheme should be developed involving both labourers and foremen; 
this system should be used in combination with the weekly oost control system. 

7. Project managers should receive a training concerning the Tanzanian operating environment before 
they start to workon construction projectsin Tanzania. 

8. SJI should as much as possible participate in projects of which the organisation is based on other 
organisation forms than the traditional one. 

In the epilogue of this report attention is paid to the interaction between micro- and meso-level when 
it comes to site productivity improvement. Three preconditions should be met to also achieve site 
productivity improvement on meso level: 
- the creation of an enabling operating environment by the government, paying special attention to 

the research - and education functions; 
- the involvement of foreign contractors in the development of the local construction sector through 

joint ventures, and: 
- the organisation of contractors in the Tanzania Building Contractors Association. 
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Chapter 

Introduetion 

The very starting-point of this research was to indicate possibilities for productivity impravement at the 
branch office of Skanska Jensen International (SJI) in Dar es Salaam, Tanzania. This branch office was 
established in 1984 by e.G. Jensen, a Danish construction company. However, the Tanzanian 
construction activities of this company, which in 1994 was one of Denmark's four largest construction 
companies, already started in 1974. 

e.G. Jensen is fully owned by a Swedish construction company: Skanska. Skanska is one of Europe's 
ten teading civil engineering and building contractors. In 1994 this company operaled in 44 different 
countries all over the world. In 1995 C.G. Jensen and Skanska jointly took over the African activities of 
another foreign contracting company. At the same time the branch office in Dar es Salaam became 
part of a new group within the Skanska company: Skanska Jensen International. The African part of 
this group now bas branch offices in Tanzania, Zimbabwe, Uganda and Ghana.1 The group's head 
office is located in the United Kingdom. 

At the moment SJI is one of the most dominant foreign contracting companies on the Tanzanian 
construction market. Projects ondertaken during the past few years include the rehabilitation and 
upgrading of hospital buildings, the construction of the Danish embassy building and the construction 
of factory buildings. During the period in which this research took place, SJI finished its most 
prestigious project in Tanzania sofar: the Sheraton Dar es Salaam Hotel. 

Before the research at SJI in Tanzania could start, it was necessary to obtain more insight into the 
productivity concept. The literature study conducted for this purpose revealed that a lot of different 
approaches to productivity exist. The approach chosen in this research bas eventually resulted in the 
formulation of the following problem definition: 

which adaptations are needed with respect to the cost control system of Skanska Jensen InteTTUltional 
(SJ!), in order to have it serve as a tooi for productivity impravement on its building sites in Tanzania? 

How exactly this final problem definition bas come about, as well as the meaning of the major concepts 
included in it, will be explained in the next chapter. 

See also the organisation charts in appendix A 

1 



Chapter 

2 Theoretica! background 

2.1 Introduetion 

In this chapter we will present the foundation on which the formulation of the problem definition, as 
presented in the introduetion of this report, has been based. First of all, the major general aspects of 
productivity are discussed. This is foliowed by a definition of the construction sector. The chapter is 
concluded by applying the productivity concept to the construction sector. 

2.2 Productivity 

2.2.1 Productivity definitions 
The basic definition of productivity is the ratio of output produced to inputs used within a given period 
of time.1 This output-input relation is schematically depicted in flgure 2.1. This f~gt~re also shows that, 
besides the input and output, the production system and transformation process are also a part of the 
productivity concept. Within the frainework of this research these four items will be considered as the 
'productivity elements'. 

Figure 2.1 Basic productivity concept 

System 
··-----------------------------. . . . 

Inputs -----,:~· --~·1 ==·;~ lf-__ ~j:----• Output 

Productivity 

0 
T 

Souree Scott Sink, D. Productivity management: planning, measurement and evaluation, control and improvement. 
1985, p.3. 

Both the numerator and denominator of the productivity ratio are usually expressed in monetary units, 
since this enables aggregation of different types of inputs and outputs. However, monetary units have 
the disadvantage that they might be affected by inflation, certainly on the long term. Therefore, when 
oomparing the productivity values of different periods, corrections should be made for inflation, for 

Kendrick, J.W. Productivity: why it matters-How it's measured. p.1-1.1. In: Christopher, W.F. et al. 
Handhook for productivity measurement and improvement 1993; Prokopenko, J. Productivity management. A 
practical handbook.1981, p3; Scott Sink, D. Productivity management: planning,.management and evaluaticn, 
control and improvement. 1985, p3; Wassink, A. Produktiviteitsstijging en produktiviteitsmetins in de 
industrie. 1971, p30. 
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Chapter 2 Theoretica/ background 

example by expressing both output and input in so-called base-period prices. Other possible units 
include time units and physical units. These both have the disadvantage that they are not suitable for 
the purpose of aggregating different type of inputs and output. Therefore they are most useful when 
consiclering the relation between the output of a system and the contribution of a single input factor. 

The basic productivity definition is always the same. What changes is the precise meaning of the 
concepts used in it, based on who defines them, from what perspective and on what level. This results 
in a wide variety of existing productivity definitions.2 In the literature the following categones of 
defmitions can be found:' 
- partial productivity defmitions: the ratio of output to a single input (for example Iabour 

productivity ), 
- total factor productivity definitions: the ratio of net output ( or value added) to Iabour and capital 

inputs, 
- total productivity defmitions: the ratio of total output to all inputs used. 

Each group bas its own advantages and limitations. For a detailed overview reference is made to 
Sumanth (1984).4 Here only the main aspects will be mentioned. One important limitation of partial 
productivity definitions is that they may lead to suboptimisations within a production process. For 
example: raising Iabour productivity without looking into the overall productivity, which might even 
decrease because of a relatively faster growing of capital investments compared to Iabour savings.s 
Partial productivity measures have proved to be too limited to give insight into overall productivity of a 
system. 

Total factor productivity definitions have a similar limitation: they only include Iabour and capital 
inputs. Such defmitions do not account for the possible impact of material costs on overall productivity. 
When these costs form a substantial part of the total output costs, this might give a incomplete view on 
the real situation.6 

With respect to the outputs and inputs included, total productivity definitions are the most accurate 
and complete defmitions. When used together with partial productivity they give the best insight into 
the overall productivity situation, as well as into the contribution of the individual inputs to this 
situation. 

To decide on the most suitable productivity definition fora specific situation, the productivity elements 
of figure 2.1 flrst have to be defined. The productivity defmition forms the basis for any productivity 
impravement effort. lt indicates what bas to be measured and in what unito Based on the 
measurements, areas for productivity impravement can be found. 

2 

3 

4 

s 

6 

4 

See for an overview of productivity definitions: Erkelens, P.A. Self-help building productivity. A method for 
impi'C1I'ing house building by low-income groups applied to Kenya 1990-2000. 1991, p.96. 

Grossman, E.S. How to measure company productivity. p.6-1.1 - 6-1.21. In: Christopher, W.F. et al. 
Handhook for productivity measurement and improvement. 1993; Sumanth, DJ. Productivity engineering and 
management. 1984, p.7. 

Sumanth (1984), p.9. 

Meertens, K. Measuring productivity. A practical approach. 1985, p.20. 
Sumanth (1984), p.151-152. 

Sumanth (1984), p.9. 



Theoretica/ background Chapter 2 

2.2.2 Productivity improvement 

2.2.2.1 The productivity cycle 
Each productivity impravement effort bas to start with measuring the existing productivity level. The 
measurement results have to he evaluated. Based on the evaluation a decision bas to he taken as to 
how and to what degree the existing productivity level will he improved (= target). To control if the 
productivity target is realised, measurement bas to take place again, etc. etc. Sumanth (1984) combines 
these four tasks in a so-called productivity cycle (figure 2.2). Productivity impravement is thus not an 
independent activity, but linked to other activities. These other activities are a prerequisite in the 
realisation of a productivity improvement. 

Figure 2.2 The productivity cycle 

Souree Based on: Sumanth, DJ. Productivity engineering and management 1984, p. 48. 

In the original cycle of Sumanth no productivity definition is added to the centre of the cycle. 
However, by doing so, it beoomes more clear that the productivity definition chosen forms the basis for 
further productivity activities. 
The productivity cycle represents a continuous process and can he applied to every level (that is: a 
nation, sector, company etc.). The activities mentioned in figure 2.2 are the responsibility of the 
management of a production system.7 Decisions on productivity impravement are thus made on 
management level. 

2.2.2.2 Possibilities for productivity improvement 
Based on the productivity ratio, productivity impravement takes place if one of the following five 
situations occurs (all within a certain period oftime): 
- output increases, input decreases; (a) 
- output increases, input remains constant; (b) 
- output increases; input increases at a lower rate; (c) 
- output remains constant, input decreases; ( d) 
- output decreases, input decreases at a higher rate. ( e) 

These five situations can be realised by different productivity improvemeiit techniques. Based on the 
components of a production system, these techniques can rougbly he categorised into: 
- input-based impravement techniques (labour-based, materials-based, equipment-based etc.), 
- process-based impravement techniques, 

7 Kendrick (1993); Scott Sink (1985); Sumanth (1984). 
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Chapter 2 Theoretica/ background 

- output-based improvement techniques. 
Each category romprises many different techniques. They vary from incentive schemes to improved 
management tools and product simplification. Other, more elaborated categorisations than the above­
mentioned, can be found in literature.8 They will not be further discussed here for reasons of time. 

Process-based improvement techniques can focus on two different aspects of the production process: 
effectivity and efficiency. Effectivity is the degree to which the output realised corresponds with or 
exceeds the planned output. In other words: what is achieved compared to what was planned.9 

According to Wassink (1971) the effectivity of a production process is determined by a number of 
factors, including quality of management, technical know-how, size of the company, and the state-of­
the art of the plant and equipment.10 

Efficiency is the amount of inputs used to realise a certain amount of output, as compared with the 
planned amount. Or, in other words: how well resources are used to generate useful output.11 This 
concerns all inputs which are directly involved in production. 
Effectivity thus focuses on the output realised in a production process, efficiency on the inputs used in 
the same process. Based on these definitions and the definition of productivity, it can be concluded 
that productivity could be viewed as being a function of both the effectivity and efficiency of a 
production process.12 This implies that an increase in effectivity and/or efficiency results in one of the 
five above-mentioned options for productivity improvement. Effectivity, for example, increases when: 
- a new technology is used, which decreases the production time needed to produce a certain amount 

of output. This will result in a higher output value within the same period of time. 
- less bureaueratic measures are used, which saves time and increases production. 
Both possibilities result in an increase of the output, expressed in monetary values. As a consequence 
productivity will increase (assuming the input remains constant or increases to a lesser extent). This is 
thus an example of situation b) and c) above. 
Efficiency increases if economies with respect to the inputs take place. This can be attained, for 
example, by: 
- substituting Iabour for capital, which has to result in a decrease of the costs of the direct inputs, 
- raising Iabour productivity, which decreases the number of labourers needed per unit of output. 
These two possibilities can result in lower costs of the inputs. lf the output remains constant or 
changes at a lower ra te, productivity will increase as mentioned under d) and e ). 
lf both effectivity and efficiency increase by one of the possibilities mentioned, productivity will 
increase as descnbed under option a). 

The past few years productivity and quality have become more and more synonymous. This is based on 
Deming who states, that 'as quality improves, productivity increases as a result of less rework and 
better use of all resources'.13 This will result in lower cost and lower prices. lt is important to notice 
here that quality can be used in different ways. First of all, product-quality, which concerns the quality 
of the produced output. Second, process-quality, which concerns the quality of how the output is 
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See for example: Sumanth (1984) and Scott Sink (1985). 

Prokopenko (1987), p.6. 

Wassink (1971), p.33. 

Wassink (1971), p.6. 

Based on: Mali, P. Improving total productivity: MBO strategies for business, government and Not-for-profit 
organisations, 1978, p5. In: Sumanth (1984). 
Wassink (1971), p.33. 
Veld, J. in 't.Anal)IUI van organisatie problemen. 1992, p.301-302. 

Deming, W.E. De crisis overwonnen. 1994, p.23. 
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produced. The quality Deming refers to, concerns process-quality. His approach confrrms what bas 
been said in the previous paragraph on the role of effectivity and efficiency in productivity 
improvement. A higher process quality means a higher efficiency and effectivity level and, as discussed 
above, this latter results in a higher productivity level. 

2.2.2.3 Productivity factors 
To improve the effectivity and/or efficiency, and thus the productivity, of a production process, one bas 
to have insight into the precise ciccumstances under which this process bas taken place. Only then one 
cao find out where exactly bottlenecks occur which should be alleviated for the purpose of achieving 
productivity improvement. Each production process is part of a certain operating environment. Several 
authors have acknowledged that the inputs and/or outputs of a production process, and thus the 
productivity, are influenced by factors from this environment.14 Such factors are called productivity 
factors. Based on figure 2.1 it follows that these factors cao also affect the productivity level by their 
influence on the production system and transformation process. For, these two elements are also part 
of the productivity concept. The control of productivity factors should be an important part of any 
productivity impravement effort. This requires thorough knowledge of the operating environment. 

After this brief discussion of possibilities for productivity improvement, the question may rise why this 
impravement is so important. To answer this question one bas toonderstand the benefits which may 
arise from a productivity improvement. This will be the subject of the next section. 

2.2.3 The importance of productivity 
The importance of productivity cao he made clear by dealing with the benefits that result from its 
improvement. Depending on the level the productivity concept is applied to, benefits cao occur in a 
whole nation, an sector, a company and/or a single unit within a company. Aggregation of the lower 
levels results in the nationallevel. This implies that widespread productivity impravement at the lowest 
level will result in productivity growth on nationallevel. 

For a company productivity impravement cao result in lower costs per unit of output. This leads to 
lower prices and consequently a bigger market share and profit. In a competitive environment 
productivity impravement is essential for the survival of a company.15 

The same goes for a whole sector or nation: productivity impravement cao enhance the 
competitiveness of an sector and/or nation versus other industries and nations. 
On nationallevel other benefits cao also occur:16 

- an increase in productivity means a decrease in the amount of inputs needed per unit of output. 
This results in more leisure time, increased consumption and conservalion of natural resources. This 
will have a positive effect on the welfare and wellbeing of a nation's people. 

- Productivity growth means that more goods and services beoome available without the payments for 
inputs having increased to the same extent. For a country this means that more goods and services 
are available for its people which reduces the pressores for inflation. 

- Higher productivity also means a higher profit margin and thus a better return on the capital 
invested. This is a stimulus for new investments, enhancing overall economie growth and creating 
more jobs. 

The benefits mostoften mentioned are economie benefits. Sumanth (1984) also mentions the link 

14 

16 

Erkelens (1992), p.99. 
Hershauer and Ruch (1978), p.llS-116. In: Sumanth. (1984). 

Conway, E.C. Total quality: an integrating concept. p.2-4.1 In: Christopher (1993); Kendrick, J.W. 
Productivity: Why it matters-How it's measured. p. 1-1.4. In: Christopher (1993); Sumanth. (1984), p.96. 
Vonderembse, MA et al. OperatWns management Concepts, methods and stmtegies.1988, p.769. 

Vonderembse et al. (1988), p.773-776. 
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between the productivity level of a country and its politica} power.17 Politica} power and economie 
power are strongly linked in this respect. When a country is not able to produce certain essential 
products of its own, it bas to depend on foreign sources. Such economie dependenee can result in 
politica} links (and vice versa). This can be understood by the simple fact that when a person (or 
country) possessing something another person (or country) very much wants and needs, the former can 
execute a certain amount of power over the latter. An example of this link between productivity and 
politica} power are the developing countries. Their inability to be productive in essential economie 
sectors, especially in the manufacturing sector, bas not only led to a competitive disadvantage on the 
world market, but also to a disadvantaged position in world polities. Especially in those countries 
productivity impravement is important in order to strengthen their position towards more developed 
countries. 

2.3 The construction sector 

2.3.1 Definition 
As mentioned in section 2.2.1 the precise productivity defmition depends on the environment to which 
it applies. In this report this will be the construction sector. Literature on the construction sector does 
not show consensus as to how this sector could best be defmed. Basically, the construction sector 
embraces all persons and organisations involved' in the construction process.18 This definition needs 
some refinement. First of all, the construction process can be unravelled into various phases, as 
depicted in figure 2.3 on the next page. Focal point of this research will be the construction phase, 
since during this phase the actual construction by the contractor takes place. 

Ofori (1990) states that the construction sector is often defmed in terms of the actors and products 
involved.19 The main actor in the construction process is the contractor: he is responsible for the actual 
construction work. This research will also take place from the viewpoint of the contractor. Other actors 
normally considered a part of the construction sector are the dient, consultant (including the architect 
and quantity surveyor), suppliers, financiers and the govemment. 

Figure 2.3 Phases within the construction process 

NOTE In some cases also maintenance, demolilion and/or renavalion activities (following the use phase) are considered part of 
the construction process. This research concentrales on new building only. These other activities have therefore been left 
out from flgure 23. 
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UI 
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Sumanth. (1984), p.22. 

Tegelaers, M. Performance upgrading of informal building conlractors in Dar es Salaam. A case study illlo 
the characteristics and problems of informal smal/scale building conJractors in Dar es Salaam, Tanzania. 1995, 
p.6. 

Ofori (1990) p.20. 
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The output of the construction process can be of various types. lt can range from straightfotward 
buildings to more special items, like bridges, dams etc. Figure 2.4 schematically depiets the actors and 
products as included in the defmition of the construction sector. 

Figure 2.4 The construction sector 

ACfORS 

govemment 

PRODUCfS 

laDd piiiiJÜnS.Iancbcape in sentnl 

transport, industrial buildinp 

health and welfare buildings 

refreshment, enttrtainment, recreation buildinp 

educational, cultural, scientific buildings 

religious buildings 

buildings. architecture, spaces in general 

residential buildings in general 

Souree 'Activities' based on: RIBA. Construction indering manual. 1968, p.lO. 

A third aspect which is important to consider when defining the construction sector (but not 
mentioned by Ofori) is who (what type of contractor) carries out the construction work. Indeveloping 
countries a lot of construction work takes place by individuals, building for their own purpose. This so­
called informal sector can form a very important part, and even the majority of a developing country's 
national construction activities.31 Although both formal and informal contractors are part of the 
construction sector, this research will be focused on the former ones only. This choice is first of all 
based on the fact that a format contractor offered me the opportunity to conduct my research within 
their organisation. Second, including the informal sector as well would require more time than 
available for this research. 

2.3.2 The importance of the construction sector 
The construction sector has a crucial role within a country's national economy. This role becomes 
evident when considering the linkages of the construction sector with other parts of this economy.21 

Backward linkages exist for example with the material and equipment suppliers. Fotward linkages exist 
since the completed construction works stimulate other economie activities. These linkages make the 
construction sector relatively vulnerable to distortions: factors influencing the performance in a certain 
economie sector can also influence the performance of the construction sector (and vice versa). But, on 
the other hand, optimisations in construction performance could contnbute to a more overall 
development of a country, because of its linkages with other parts of the economy. For further details 

31 Moavenzadeh, F. TM constluction industry. p.78-79. 

21 Moavenzadeh, F. TM const1uction industry. p.&l-83; Ofori (1990), p.&l-83. 
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on these links reference is made to Moavenzadeh and Ofori. 22 

The linkages of the construction sector can also have a clear impact on an individual contractor and his 
construction activities. For example: a lack of a certain type of material can delay a construction 
project. In general, the linkages introduce (extra) productivity factors, which may affect the contractor's 
performance. The linkages and the productivity factors which result from them make the construction 
sector a relatively winerabie operating environment for the contractor. 

In the previous sections I have discussed the productivity concept and the construction sector 
separately. In the following section these subjects will be combined. 

2.4 Productivity in the construction sector 

2.4.1 Different productivity levels 
When talkingabout productivity in the construction sector different levels can be distinguished: sector, 
company, project and site level. For each level the output and inputs involved differ, which results in 
different productivity defmitions on each level. In appendix B the output and input to be included on 
each level are mentioned. In this research productivity on site level has been chosen as focal point. 
First of all, since in section 2.2.3 it was stated that widespread productivity improvement at the lowest 
level may result in productivity growth on higher levels. Second, productivity studies on, for example, 
sector level require more time than is available for this research. 

2.4.2 General approaches to site productivity 
Going through publications dealing with productivity on site level it proves that these are mainly 
focused on Iabour productivity, which concerns a partial productivity defmition.23 The preferenee for 
this labour-based productivity approach can be explained by the fact that the construction sector is a 
relatively labour-intensive sector. However, as mentioned in section 2.2.1 partial productivity defmitions 
can lead to suboptimisations. In this case, for example, increasing the Iabour productivity beyond a 
certain point, could at the same time lead to wastage of materials, or equipment being wrongly used. 
With respect to these latter two input factors the productivity may decrease. All three input factors 
should thus be included in a definition for site productivity. The defmition to be formulated here 
should thus be a total productivity defmition. 

2.4.3 Site productivity defined 
As stated in section 2.2.1 a productivity defmition can be formulated by defming the concepts of figure 
2.1. Within the scope of a construction project, considered on site level and during the production 
process, this has resulted in the following defmitions: 

The production system is a single construction site. This system should not be viewed as being 
independent. It is influenced by larger systems: the project, company, sector and country in which it 
takes place. Factors within these larger systems influence the productivity performance on the site. The 
existence of the production system is fixed in time ( duration of the production process) and space 
(geographicallocation). 

The transformation process is the production process which takes place on the site. Since the production 
process takes place on site, it is also bounded in time and space. 

22 

23 

10 

Moavenzadeh F. The construction industry. p.83; Ofori, G. (1990), p.91-92 .. 

Calvert, R.E.Inlroduction tobuilding managerrNIII. 1970; Drewin, FJ. Construction productivity. 1982; 
Oglesby, C.H. Productivity impruverrNnl in comtruction. 1989. 
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The (sile) output is a building. The elient decides upon the quantity of output to he realised as well as 
its quality level; both quality and quantity are faed output aspects from the contractor's point of view. 
It is the contractor's task to determine the most realistic, efficient and effective combination of inputs, 
which is needed to realise the output as desired by the dient. The fmal choice on this combination of 
inputs will determine the monetary value of the site output from the viewpoint of the contractor. The 
total value could he expressedas 'Q(uantity) x P(rice).24 The Quantity has been fixed by the dient; the 
Price has been fixed after agreement between elient and contractor bas been reached on this matter. 
Strictly speaking, the value of the site output cao thus oot he changed by the contractor.23 

The input oomprises all resources which are directly needed on site in the realisation of the site output. 
This includes Iabour, materials, equipment and subcontracting.26 These are the so-called direct input 
factors. Since these are different types of inputs, monetary units will he used to aggregate them. Which 
type of costs exactly are to he included in this case cao he found in appendix C. 

Based on the above-mentioned defmitions for the separate productivity elements, siJe productivity is 
thus defined here as: 

Based on the characteristics of the site output as descnbed above, it is to he concluded that 
improvement of the site productivity level bas to take place by decreasing the costs of the direct input 
factors. Therefore, productivity could also he defmed as: 

24 Based on: Jong, J. de Ko.s~n m ko.s~nbewaking in het bouwbedrijf. 1968, p. 18. 

This is based on an ideal situation. later on in this report we will see that the output value does change in 
practioe, due to. for example, changes in the original design etc. However, such changes should be avoided 
as much as possible when striving at an effective and efficient production process. 

Apart from procuring Iabour, matcrials and/or equipment himself. a contractor can also choose to have a 
subcontractor execute construction work. In that case the subcontractor arranges the necessary Iabour, 
matcrials and/or equipment. Subcontractirlg is therefore considered bere as the fourth direct input factor 
used in the production process on site. lt can again be unravelled into one or more of the other direct input 
factors. 
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2.4.4 Improvement of site productivity: its link with cost control 
In the previous sub-section it was stated that the value of the site output is formed by the estimated 
costs of the direct inputs which are needed for its realisation. The estimated or planned site 
productivity level will thus always equal one. lf the project is finished entirely according to plan the 
ratio still equals one. From the previous section it also results that a site productivity improvement has 
to be achieved by increased efficiency with respect to the use of the direct input factors. This means a 
decrease in the costs of these input factors, expressing itself in a site productivity ratio higher than one. 
If the efficiency decreases, the ratio will be less than one. 

lt should be noticed and understood that a deviation from the estimated costs of the direct input 
factors does nol affect the value of the site output. That is: if the actual costs of the direct input factors 
are higher than planned beforehand, this does oot increase the value of the site output realised with 
these same input factors. These higher costs only meao that wastage of input factors has occurred. For: 
based on his planning, the contractor would have been able to realise the same output with less costs 
(assuming again this planning is realistic). In case the costs of the direct input factors are below the 
estimated costs this also does oot. meao that the value of the site output has suddenly decreased. The 
lower costs meao that the profit margin of the contractor has increased. The value of the site output 
cao only change when its physical features are changed, for example by making changes to the original 
design. 

To realise or, if possible, optimise the planned site productivity level continuous control of the costs of 
the input factors used on site is needed. A cost control system is thus an important tooi for 
productivity improvement efforts on building sites. 

Based on the data resulting from the cost control system inefficient areas should become clear, and 
thus potential areas where site productivity improvement could take place. Actual improvement will 
require detailed insight into the exact causes of the inefficiency. In subsection 2.2.2.3 we mentioned 
that the influence of productivity factors cao be the cause of inefficiencies. This means that in a 
specific situation it has to be knowo by which productivity factors the work on site is or could be 
influenced. 

The basis for any control system is the planning made beforehand. Control caooot take place without 
thorough knowledge of what has to be controlled. Effective control also requires feedback: during the 
project to take corrective measures; after the project to transfer knowledge of the construction 
environment to new managers and, in this way, continue site productivity improvement in the future. 
Control and feedback cao lead to adjustment of the planning. Together, planning, control and feedback 
form a productivity triangle, essential for achieving optima} site productivity performance on a 
construction project (figure 2.5). 

Figure 2.5 The productivity triangle 
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The productivity triangle of figure 25 can be compared witb tbe productivity cycle of Sumantb, 
presented in section 2.2.2. Sumantb considers productivity impravement as part of tbe wbole 
productivity process. In ftgure 25 productivity impravement is presented as a result of continous 
planning, control and feedback. The triangle presents these activities as tbe cornerslones in realising a 
predetermined productivity level. 

In tbis cbapter we have dealt witb some basic aspects of productivity. We have indicated the 
importance of productivity impravement in general and in tbe construction sector in specific. The use 
of the productivity concept in construction bas been dealt with, resulting in a definition for site 
productivity. Cost control bas been selected as a suitable tooi in the attempt to reacb site productivity 
improvement. At tbe same time, tbe condusion was drawn that a discussion on control should also 
include planning and feedback as well as the prevalent productivity factors. The productivity approach 
as presented bere bas eventually resulted in tbe formulation of tbe problem definition as presented in 
tbe introduetion of tbis report. This problem definition bas formed the basis for the research structure, 
wbicb is presented in tbe next cbapter. 

13 
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Research structure 

3.1 Introduetion 

In the previous chapter the theoretica} background of the research has been explained. This has 
resulted in the formulation of a problem definition. This third chapter will explain how this problem 
definition has been elaborated into a research set-up. 

3.2 Aim of research 

The ultimate aim to he achieved by this research is: 

• to indicate which adaptatations are required with respect to the cost control system of SJ/ in order to 
make it a suitable tooi in the attempt to reach productivity improvement on its building sites in Tanzania. 

3.3 Definitions of major research concepts 

In the previous chapter already some definitions have been presented of a few major research 
concepts. A more extensive and complete overview of such definitions can he found in appendix D at 
the end of this report. 

3.4 Research questions 

The main research question has been formulated as follows: 

• Which adaptations are needed with respect to the cost control system of Skanska Jensen International 
(SJ/), in order to have it serve as a tooi for productivity improvement on its building sites in Tanzania? 

This main question has been unravelled into four groups of subquestions: 
a) What are the general characteristics of the construction process? How is the site productivity 

concept embedded in and affected by these characteristics of the construction process? 

b) What are the characteristics of the eperating environment in which building projects of sn in 
Tanzania take place? To what extent may this eperating environment affect her site productivity 
performance? 

c) Which productivity factors may, in general, affect the productivity elements and thus the site 
productivity performance? To what extent do these productivity factors apply to Sn and her 
construction projects? 

d) What are the characteristics of the current cost control system used by Sn on its building sites in 
Tanzania? To what extent is this system useful as a tooi in the attempt to reach site productivity 
improvement? 

15 



Chapter 3 Research structure 

3.5 The theoretical model 

Figure 3.1 can be regarded as the theoretica} model of this research. This modellogically follows from 
the theoretica} background explained in chapter 2. 

Figure 3.1 Theoretica} model 

3.6 Research methodology 

In this section the methodology which is used to answer the research questions is presented. This is 
done for each group of subquestions separately. 

16 

To be able to answer the fust group of subquestions a literature study is conducted conceming the 
structure and characteristics of the construction process. 

For the purpose of answering the second group of subquestions the operating environment is divided 
into two levels: national and sector level. 

Nationallevel 
Data conceming the national operating environment are taken from: 
- national govemment policy documents, 
- statistica} publications, 
- general publications on Tanzania. 
These publications are gathered both in The Netherlands and in Tanzania. 
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To obtain data on the sectoral operating environment the following methodologies are used: 
- literature study as indicated for the nationallevel, supplemented by: 
- interviews with persons directly or indirectly linked to the Tanzanian construction sector. 1 

The above methodologies will result in an overview of the state-of-affairs within the Tanzanian 
operating environment. AB mentioned hefore, the research takes place at SJI. The effect of the 
operating environment on an individual contractor and bis site productivity performance will thus he 
focused on this company. However, to get more insight into the position of sn with respecttoother 
contractors, it was decided to conduct a comparative case study. This case study will, hesides SJI, 
also include (a) local compan(y)(ies). Such a case study will enable us to put the fmdings with 
respect to SJI in a more broader perspective. The exact structure of the case study depends on the 
outcome with respect to the fust two groups of subquestions. The discussion of this structure is 
therefore postponed until chapter 6, where also the results of the case study are presented. 

To delermine the productivity factors, which in general may affect the site productivity performance, 
a list of productivity factors taken from Erkelens (1992)2 is used as basis. Basedon the results found 
with respect to subquestions a) and b) this list is adjusted and/or supplemented with other factors. 
To delermine to what extent the productivity factors affect construction projects of SJI its is 
necessary to conduct research on site level. Before the start of this research SJI offered one site on 
which this part of the research could he focused: the Vocational Training and Support Centre­
project (VTSC-project) in Iringa.3 

On the site level data are gathered from: 
company and project documents, 

- interviews with people at SJI, both on office and site level, 
- interviews with people involved in projects of SJI, other than SJI employees, 
- site observations, 
- information found with respect to subquestion b ), in specific with respect to the comparative case 

study. 
The research on site level may also reveal new productivity factors, which in that case will he added 
to the already existing list. 

Based on the contents of section 2.4.4 the evaluation of the rost control system also bas to include 
planning and feedback. Considering the availàble research time, it will not he possible to actually 
observe how each of these activities takes place at SJI. For example: the VTSC-project already 
started several months hefore the start of this research and it is not fmished within the six months of 
this research. This means that information on planning activities which took place hefore start of the 
production process, as well as on any feedback which will take place after the project bas finished, 
bas to he obtained by interviewing people on procedures followed. Another important souree of 
information are project and company documents. 
The usefulness and/or possible shortcomings of the current rost control system will he determined by 
evaluating the system against the results found with respect to subquestions a), b) and c) as wellas 
with respect to a literature study on rost control systems in general. 

2 

3 

An overview of people which have been interviewed cao be found in appendix E. 

Erkelens, PA. Self-lwlp building productivity. A melhod for improving ho~ building by low-income 
groups applied /o Kenya 1990-2000. 1991, p.142-143. 

A presentation of this project is postponed until later on in this report. 
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The construction process 

4.1 Introduetion 

In chapter 2 the emphasis was put on the construction phase and especially on the production process 
which takes place during this phase. However, these also proved to be a part of a much larger process: 
the construction process. Developments which take place during the early phases of this construction 
process set the framework for the production process. This means that also the site productivity concept 
is affected by these developments. In this chapter the phases of the construction process will therefore 
be reviewed in more detail. This will make the entire process more transparent and controllable. It will 
enable us to obtain insight into possible sourees of productivity factors, which may affect the site 
productivity level of the contractor. 

It should be noticed that the approach and phasing of the construction process as discussed in this 
chapter concerns a theoretica/ approach and phasing. This means that in practice the process may not 
fully correspond with what is said in this chapter: certain functions may be added, altered and/or left 
out, more or less actors may be involved etc., depending on certain project-specific characteristics. 
Moreover, no such thing as the phasing of the construction process exists. In the past several authors 
have dealt with this subject.1 Each of them chose a different approach to the construction process and, 
consequently, a different phasing. Also the phasing used bere will not fully correspond with one of the 
phasings mentioned in the literature, although these latter served as a basis for the former. 

4.2 Phasing of the construction process 

In chapter 2 the construction process was already unravelled into five distinct phases. According to Van 
het Erve (1994) each phase contains a certain package of functions which have to be executed.2 The 
execution of each function is the responsibüity of a certain actor in the process. The construction 
process cao thus be further uuravelied into process functions and process actors. 

4.2.1 Process functions 
Figure 4.1 contains the process functions which have to be executed during the various process phases. 
These are the functions as they will be distinguished within the framework of this research. The first 
three functions mentioned, policy, research and education, have to take place irrespective of the phases 
of a construction process. They constitute a basic, necessary framework of objectives, regulations, 
incentives, knowledge and know-how within which the entire construction process takes place. 

2 

Erve, HJ. van het. Bouwproces/eer. 1994, p.S-13; Priemus, H. Volkshuisvesting: begrippen, probkTMn, 
bekid. 1978, p.43-72. 

Van het Erve (1994), p.30. 
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4.2.2 Process actors 
In chapter 2 actors, whoare considered to be a part of the construction sector, have been mentioned. 
Each of them is involved in the construction process. However, also actors outside the sector are, more 
or less, involved in this process. In figUre 4.2 all these actors have been schematically depicted. The 
numbers in this figure refer to the numbering of functions in figure 4.1. As cao be seen Iabour - and 
branch organisations have oot been assigned a function. These organisations do oot have a specific, 
direct function in the construction process. Their general function is to represent their memhers (e.g. 
labourers, contractors, consultants). Through this function they may be involved in the construction 
process whenever considered necessary by the organisations themselves, their memhers and/or the 
government. 

Figure 4.2 Actors involved in the construction process 
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Souree Figure 3.1; Format based on: Priemus, H. Volkshuisvesting: begrippen, problemen, beleid. 1978, p.62. 
Norn: Architects and quantity surveyors will in the remaining of this report be included in the consultants group and not be 

considered separately. 

4.3 Process functions and the site productivity concept 

The functions mentioned in figure 4.1 are each necessary for an optima} construction process. This 
research is especially focused on function 9e: producing the construction work. During the execution of 
this function control with respect to the costs of the direct input factors should take place. Planning for 
this oost control results from the execution of function 9a. The accuratenes and detailedness of this 
planning is again a result of the functions 1 to 8d. In the remaining of this chapter the possible effect of 
each of these functions on the site productivity performance of the contractor will be explained. If a 
function is oot executed satisfactory this may create a bottleneck situation with respect to the site 
productivity performance. A distinction will be made throughout this research between internat and 
extemal bottlenecks. The former originate from the contractor's own organisation; the latter from the 
other actors in the construction process. 
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4.3.1 Policy 
The construction process does oot take place in a vacuum. lt is part of larger systems, like the 
construction sector and the national economy. In general it is a govemment's task to canalise all the 
various activities which take place within these systems and to create an enabling environment for all 
the actors involved. This is a prerequisite for any optimal construction process. Moreover, a smaller 
system like the construction process should contribute to the development of the larger systems of 
which it is a part. The govemment should therefore formulate development objectives with respect to 
the various systems, including their actors and the functions which are to be executed by these actors. 
Through regulations and incentives the govemment cao try to achieve the desired objectives in practice. 

4.3.2 Research 
The research function includes conducting research and ·spreading the research results among potential 
beneficiaries, including contractors. The research function is essential for alleviating bottlenecks in the 
construction process and as such a frrst prerequisite for the optimisation of the construction process. 
The research function cao also directly provide insight into how the site productivity performance 
during the production process cao be improved. 

4.3.3 Education 
The education function has to provide adequate knowledge and skills on all levels within the 
construction sector. Also this is a prerequisite for achieving an optimal construction process: only with 
the required skills and knowledge the actors involved in the construction process cao execute their 
function(s) as optimal as possible. And only if this is the case, the contractor cao try to achieve an 
optimal site productivity performance. 

4.3.4 Taking the initiative 
This function marks the start of the actual construction process. The most important part of this 
function is conducting a feasibility study. A thorough feasibility study may prevent financial problems in 
a later phase of the project. Financial problems cao lead to delays in the production process, which 
negatively affects the contractor and his site productivity performance. 

4.3.5 Supplying the site 
The site is one of the productivity elements within the site productivity concept. Problems with respect 
to the site, which have oot been solved before start of the production process may thus negatively affect 
the contractor and his site productivity performance. 

4.3.6 Supplying finance 
For a contractor timely payments are essential to eosure a timely availability of the input factors and 
thus to achieve an efficient production process and an optimal site productivity performance. 

4.3. 7 Preparing the design 
The design is the basis for production. From the viewpoint of an optimal site productivity performance 
of the contractor it is necessary that the design is complete and accurate before start of the production 
process. Design changes during the production process may lead to wastage of direct input factors (and 
thus increased costs) and/or delays. Increased costs for the contractor cao be compensated by 
submitting a cost claim, depending on contractual arrangements between elient and contractor . 
However, a longer construction period may negatively affect the site productivity level on other 
company projects, due to the fact . that equipment and labour are oot available to these latter projects 
on time. 

4.3.8 Selecting a contractor 
The phase in which the contractor is selected is a very important phase from the viewpoint of site 
productivity. Only from this moment on the contractor cao influence his site productivity performance 
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himself.3 During the tender phase various contractors compete for the same project by submitting a 
tender to the elient and bis consultant. The tender contains the price against which a contractor will 
realise the construction work. The tender is based on documents and drawings provided by the elient 
and consultant. Core of the contraetar's tender is formèd by the Bill of Quantities (BOQ). The BOQ 
contains the basic costs for the contractor of realising the construction work, also called direct costs. On 
these costs are added all indirect costs as well as a margin for risk and profit. The size of the risk and 
profit margin very much depends on the characteristics of the operating environment as perceived by a 
oompany's management. The most important characteristic in this respect is the degree of competition 
experienced from other contractors. In case this is high, the profit margin may be lowered for the sake 
of winning the contract. Whatever the exact characteristics of the operating environment, a contractor 
should make sure he submits a tender which is realistic in view of bis own capacities and capabilities. In 
case he is awarded the contract, he is contractually obliged to realise the price and construction period 
as offered in bis tender. If he does oot succeed, he will suffer the (financial) consequences (affecting bis 
site productivity performance). Only in some cases, which depend on contractual arrangements, he may 
be financially compensated for a deviation from the planned costs and/or construction period. 

4.3.9 Realislog the construction work 
To make sure the production process runs efficiently, a contractor bas to make preparations. These 
should include the preparation of a detaüed oost planning. Basis for this detaüed oost planning is the 
tender. The oost planning will again be the basis for oost control during the production process. From 
the viewpoint of an optima! site productivity performance the tender and the oost planning have to be 
as accurate as possible under the specific circumstances. Only then a sound basis for oost control is 
obtained. 

4.4 Conciosion 

Many functions of which the outcome may affect the site productivity performance, are executed before 
the contractor is involved in the construction process. This involvement does not happen untü the 
tender phase. Figure 4.3 shows that the degree of influence which in this stage of the construction 
process cao still be exercised over the process result is relatively limited. 

Figure 4.3 The degree of influence on the process result 
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Souree Erve, HJ. van bet. Bouwproces/eer. 1994, p.85. 

3 This is based on 'the traditional project organisation form. 
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For the contractor this meaos he bas to inform bimself on the results of the preceding phases as much 
as possible. This will especially apply to aoy informatioo, like drawings aod doeurneuts on which he 
basis bis tender aod further ( cost) planning. In geoeral, bottleneck situatioos in the frrst phases of the 
construction process coostitute oegative productivity factors for the site productivity performance of the 
cootractor. Moreover, the existeoce of intemal bottlenecks may hinder the attempt to limit the impact 
of extemal bottlenecks. For example, inadequate educatioo facilities (extemal bottleneck situatioo) may 
fully affect the contractor if he does oot provide intemal training (intemal bottleneck). So, from the 
tender phase on the contractor bas to avoid the existeoce or coming into existeoce of aoy of such 
intemal bottleneck situatioos. 

Sofar we have ooly discussed general characteristics of the construction process and the effect of these 
on the site productivity performance of the cootractor. In the following chapter we will look at the 
actors which play a role in the Taozaoiao construction process and how they execute their functions 
within this process. 
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Chapter 

External bottlenecks 
for the Tanzanian contractor 

5.1 Introduetion 

In the previous chapter we discussed the functions and actors which are needed with respect to the 
construction process from the viewpoint of an optimal site productivity performance by the contractor. 
This chapter focuses on determining possible bottlenecks, which exist with respect to these functions 
and actors in the case of a contractor operating in Tanzania. To be able to determine these bottlenecks 
it was necessary to obtain insight into: 
- the national and sectoral operating environment of a contractor in Tanzania, 
- the organisations and persons fulfilling the role of actors in the construction process as it takes place 

in Tanzania. 
The results of the research into the operating environment on national and sectorallevel can be found 
in appendices F and G respectively. The organisations and persons involved in the Tanzanian 
construction process are also dealt with in appendix G. In this chapter the position and role of 
contractors within the Tanzanian construction sector is flrst given attention. This is foliowed by an 
overview of extemal bottlenecks which have resulted from the research as presenled in appendices F 
andG. 

5.2 The contractors In Tanzania 

In this section a profile of the contractors operating within the construction sector of Tanzania is 
provided. First the structure of the contracting subsector is presented. This is foliowed by a review of 
the various types of contractors which are a part of this structure. 

5.2.1 Structure of the contrading subsector 
Since 1974 building contractors constructing for public purposes have to beregistered with the National 
Board of Architects, Quantity Surveyors & Building Contractors (NBAQS&BC). The registration 
system of the NBAQS&BC oomprises seven classes. An overview of classiflcation criteria is presenled in 
appendix H. · 

The flrst graph in figure 5.1 on the next page gives an indication of the development of the number of 
registered contractors in Tanzania since 1974. A sharp growth in this number took place during the 
period 1974 ti111986. After that year a fluctuation in the number of registered contractors is noticeable. 
This could indicate towards a negative effect of some economie liberalisation measures on the 
contractors. Oass VII bas a dominant influence on the total growth pattem due to the relatively large 
amount of contractors registered in this class as compared to the other classes. 

In case class VII is omitted from the flrst graph, the growth pattem of the number of contractors 
registered in the other classes becómes more clear (second graph, fJgUre 5.1). This reveals that class IV, 
V & VI have experienced a much faster growth than the three highest classes. This is not surprising 
when consiclering the less strict entry requirements for the lower classes (appendix H). After 1986, these 
lower classes show a relatively fluctuating and decreasing trend, compared to the higher classes. This 
indicates that the economie changes affected especiaiiy the lower classes. 
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Figure 5.1 Number of registered contractors (total number and number per class), including (above) 
and excluding (below) class VII, 1974-1995 
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Souree National Board of Architects, Quantity Surveyars & Building Contractors. Dar es Salaam, Tanzania. 

Figure 5.2 below presents an ovetview of the number of contractors registered with the NBAQS&BC, 
according to class and type of company, for 1990. This figure shows that companies of Tanzanian-Asian 
origin are dominant in the higher classes of the system ( class I-III). Foreign companies are especially 
dominant in class I: they accounted for 40.9% of the total number of contractors registered in this class 
in 1990. During the period until 1995 this percentile bas decreased to 36% (16 on a total of 45).1 The 
total number of contractors operating in Tanzania bas diminished since the beginning of the nineties 
(1143 versus 1070). This decrease was especially noticeable in the middle and lower classes (class II, V 
and VI). Only in class VII, comprising the smallest formal contractors, a growth was experienced 
(8.6%). 

Most registered building contractors are located in Dar es Salaam (1995: 576 out of a total of 1070). In 
appendix I the distnbution of contractors over the various regions is graphically presented for each 
separate class of the registration system. 

26 

NBAQS&BC. Registmiion list of Archirects, Quantity Surveyars d: Building Contnu:tors. Dar es Salaam, 
December 1995. 



Extemal bottlenecks for the Tanzanian contractor Chapter 5 

Figure 5.2 Overview of registered contractors with tbe NBAQS&BC, according to class and ownership 
(1990) 
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NOTES It should be noticed that this registration system only comprises formal contracton; below the class VII 
contractors a large group of informal and thus unregistered contractors oould be pictured. 

5.2.2 Local contractors 
In her policy documents the govemment aclcnowledges a cuerent Jack of contracting capacity among 
local contractors, particularly for civil works. This, despite the overall growtb in the number of 
registered contractors with the NBAQS&BC. However, the registration system is oot a suitable souree 
to base a judgment on the local construction capacity on. An interview with the Registration Officer at 
the NBAQS&BC revealed several shortcomings in the functioning of the Board. These include 
restricted legal rights of the Board as well as a limited working area due to a lack of staff. Overall, the 
Board is currently oot capable of fully controlling the contracting subsector, and especially oot its 
quality level. 

Projects of local contractors frequently suffer from time overruns and, consequently, also cost overruns.2 

This means that those contractors are oot capable of realising tbeir planned site productivity level. 
Maro et al. (1991) have conducted research into the causes of this relatively bad performance. Some of 
these causes were found to originate from the contractors themselves, others from their immediate 
partners in the construction process: the elient and consultant.3 These latter causes, constituting extemal 
bottlenecks, will be dealt with in section 5.3. An overview of intemal bottlenecks originating from local 
contractors themselves cao be found in appendix J. 

Apart from the relatively bad project performance on the short-term, the performance of local 
contractors is also characterised by a construction process which is becoming less and less efficient on 
the long term. This judgement is based on the second part of the research of Maro et al. (1991) 
mentioned earlier.4 This research covered 27 construction work items appearing in Billof Quantities 
(BOQ) of local contractors. The increase in tender rates bas been compared with the increase in the 

2 The President's ofl"JCC. The Rolling Plan and Forward Budget for the period 1993194-1995/96. 1993, p.S2. 

3 Maro, W.E. et al. Construction cost trends and control mechanisms in Tanzania. 1991, p.131-162. 

4 Maro et al. (1991). 
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costs of basic inputs (together forming the basic rate) for the period 1984 till 1990. In general the 
difference in tender and basic rate reflects: 
- the risks and uncertainties perceived by the contractor (both resulting from the macro-economie and 

project-specific environment), 
- intemal inefficiencies of the contraetar's organisation. 

The results of the research reveal a growing gap between the basic rate and the tender rate for all 
construction work items included (see appendix K). The gap shows some difference between various 
construction work items, due to the different origin of inputs used for some items (e.g. local versus 
imported inputs etc.). 

The overall increase in construction costs was already noticed by several researchers in 1977.5 Maro et 
al. (1991) mention several macro-economie influences which could have been affecting the tender rates 
during the eighties:6 

- the rapid inflation rate and the consequent increase in prices of necessary construction inputs (see 
also appendix G). 
This factor first of all explains the growth in basic rates. Second, fJgUre F.9 in appendix F shows a 
fluctuating inflation rate during the period 1983-1993. After a decreasing trend during the period 
1988-1990, the inflation currently shows a slightly increasing trend. The uncertainty with respect to 
exact developments of the inflation (and especially the relatively quick changes in the inflation rate) 
may cause contractors to cover the risks for inflation to an increasing extent in their tender rates. 
The rapid devaluation of the Tanzanian Shilling (see also fJgUre F.9 in appendix F). 
This brings with it extra risks · for the con tractor, especially on longer-lasting construction projects. 
Such risks are very likely to he covered in the tender rates. 
Overruns on the public sector budget. 
This led to delays in payments to contractors on public sector projects, increasing the risks and costs 
of the contractor. Later on in this chapter it will beoome clear that the public sector dominales the 
demand side in the construction sector. This dependenee on public sector projects, necessitates 
contractors to cover the risks involved in such projects in their tender rates. 
The venue of new and profitable busmesses after the trade liberalisation. 
lt seems more likely that this factor would have a decreasing effect on the tender rate, due to 
increasing competition among companies. On the other hand, in case this competition causes 
companies to disappear from the market, this factor may increase the tender rates of the surviving 
companies. 

- A feeling of uncertainty and risk among contractors after the Tanzania-Uganda war (1979). 
Such political situations may cause contractors to cover the perceived risks and uncertainties in their 
tender rates. 

- Introduetion of levies, tightening of taxation system, lower productivity level. 
No insight bas been obtained in the exact changes in levies and taxation during the period 
concemed. The taxation system bas been restructured as part of the economie reforms. Several 
authors confirm the lower productivity level.7 

5.23 Public sector contrading 
From the late sixties on the govemment bas dedicated a crucial role . to the public sector, including a 
role in the construction sector (see also appendix G for background information on this). 

5 

6 

7 
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Ministry of Works. Local Construction /ndustry Study. 1977, p.99-100. 

Maro et al. (1991), p.101/102 

Kom ba, S.C. An ad-hoc evaluation of the level of performance of the construction sector in Tanzania. A report 
submilled to the World Bank. 1988, p.73; Ministry of Worlts (1977), p.100. 
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In 1970 tbis resulted in the fii'St parastatal contracting organisation: the Mwananchi Engineering and 
Contracting Company (MECCO). This company was to play a central role in the development of the 
local construction sector, as wellas in the execution of govemment construction contracts. At the late 
seventies MECCO was one of the largest contractors in the country. Currently, as is the case with many 
parastatal companies, MECCO suffers from a variety of problems. A discussion of some of these 
problems is postponed until chapter 6. 

Some of the construction requirements of the govemment are realised by in-house resources: force 
account brigades.8 Such brigades are under direct control of the Ministry of Worles (MOW) and form 
the most direct way in which the govemment acts as a contractor. 

The role of the public sector as a contractor is and always bas been rather limited, despite govemment's 
intentions in the past (appendix G). This is shown in table 5.1 below, which covers the period 1983-
1993. The data in this table give an indication of the contnbution of private and public formal 
construction activities to annual construction GDP. lt can be concluded that public construction 
activities fall far bebind those of the private sector, even before the economie reforms of the late 
eighties. 

Table 5.1 Contribution of public and private format construction activities to yearly construction GDP 
1983-1991 

1983 1984 1985 1986 1987 1988 1989 1990 1991 

Share of public 
construction 5.0 7.0 4.4 0.6 0.6 13.7 1.6 1.5 22 
activities (%) 

Share of private 
construction 95.0 93.0 95.4 99.4 99.4 863 98.4 98.5 97.8 
activities (%) 

Souree Bureau of Statistics. National accounts of Tanzania 1976-1993. p.27. 
Narns Data in the table are based on GDP at current prices. 

5.2.4 Foreign contractors 
Foreign contractors are most of all dominant on large and technically complex projects, which usually 
are civil work projects.9 This is due to two reasons: 
- a lack of capacity and expertise among local contractors, 
- conditions of bilaleral donors conceming the use of a contractor from their country of origin. 

Figure 5.3 (next page) gives an overview of the number of registered foreign contractors in Tanzania 
for the period 1974 till 1995. This figure does not show a major increase in the amount of these 
contractors operating in Tanzania after the economie liberalisations. On the contrary: the strongest 
increase in foreign contractors is noticeable in the period before these liberalisations. For the period 
after 1986, the number of foreign contractors shows a decreasing trend since 1992. Account should be 
taken bere of the fact that the NBAQS&BC bas 'cleaned' its records at the end of 1995, causing the 
sudden decrease. Still, more foreign contractors than local contractors disappeared from the records. 

8 

9 

Force account brigades = a government-owned construction unit which is nót managerially and financially 
autonomous. 

Ministry of Works. National Construction Industry Development Stmtegy. 1991, p.ll. 
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Tbis may be a result from the preferential treatment wbicb tbe gaveroment and multilateral donors are 
giving to local contractors since tbe beginning of the nineties.10 

Tbe share of foreign contractors in the total number of registered class I contractors bas been 
decreasing steadily since 1974, indicating that the number of local class I contractors is increasing faster 
compared to tbe number of foreign contractors. In first instanee the sudden decrease in the number of 
contractors after 1986 seems to indicate towards a negative influence of tbe economie rdorms. 
However, consiclering the growtb after 1987 the decrease may very well he aresult of anotber 'cleaning' 
of the records of the NBAQS&BC. 

Figure 5.3 Number of registered foreign contractors in class I, 1974-1995 
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Souree NBAQS&BC. Registration list of contractors as per 31 December 1995. Dar es Salaam, 1995. 

5.3 External bottlenecks 

I 

Sofar we have discussed tbe position and role of various types of contractors within the Tanzanian 
construction sector. In tbis section an overview of bottlenecks is provided wbicb a contractor in 
Tanzania migbt have to deal witb. Tbis concerns extemal bottlenecks. Tbat is: bottlenecks whicb 
originate from actors in the construction process, otber than the contractor. 

Tbe extemal bottlenecks have been presented in table 5.2 on tbe next two pages. They are classified 
according to the actor 'responsible' for tbem. For tbe first two actors, the elient and consultant, 
bottlenecks resulted from research of Maro et al. (1991). Tbis research only included local persons and 
organisations. Tbe otber bottlenecks have resulted from sector policy documents of the national 
govemment of Tanzania. Where ever possible, causes of the bottlenecks, mentioned in tbe same 
publications, have been included in table 5.2. 

10 Based on interview with Mr. Malyi form the Central Tender Board, Dar es Salaam. See also appendix E. 
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Table 5.2 Extemal bottlenecks 

EXTERNALBOTTLENECKS 

Client (local = public sector) 
Initialive phase 
- Inadequate + inaccurate initiation 

Cause: Jack of capacity; Jack of time; no feasibility 
study conducted 
(--> lack of funds, late payments, changes design in 
later stage of project--> delays + increased costs) 

Design phase 
- Inadequate judgment quality + suitability design 

Cause: too little expertise clients 
( ---> poor design, low qualit.y standard --> design 
changes I variations in later stage --> extra 
unanticipated costs) 

- inadequate site acquisition 
Cause:-
(---> delays and extra costs) 

Consultant 
Design phase 

Inadequate or no cost estimate + poor design 
(---> inappropriate, expensive design ---> design 
changes later stage---> delays + increased costs) 

Tender phase 
inadequate preparation of project brief, design + 
tender documents, 
(--> may result in inadequate tenders contractors) 

- Jack proper framework evaluation tenders; Jack of 
expertise; too little evaluation time 
(--->wrong advise to elient on most suitable 
contractor) 

Construction phase 
late submission detailed design drawings 
(---> delays for contractor +extra costs) 

- numerous instructions due to inadequacy of 
working drawings 
( ---> delays and thus extra costs) 

- inadequate construction supervision by designer 
(In combination with drawing problems may result in 
mistakes in work --> rework ---> cost increase) 

Tender phase 
- Inadequate preparation of project brief, design + 

tender documents 
Cause: Jack of time + expertise 
(---> high tender costs contractor ---> overall cost 
increase elient ) 

- Inadequate contractor's choice 
Cause: unsuitability existing tenderlog procedures 
( --> acceptance of lowes~ but unrealistic bid ---> 
unanticipated extra consttuction time and extra costs 
in later project stage) 

Construction phase 
- Late payments to contractor 

Cause: inadequate or no feasibility study 
conducted; late approval certificates consultant 
(---> delays + increased costs for contractor---> cost 
claims client} 

- poor quality of supervision by consultant on site 
(---> low standard of work contractor, too late 
observing cost and time related problems by 
consultant) 

- unbalanced relation between consultant and 
contractor 
(--> dominanee of contractor, --> e.g .. high number 
of approved cost claims) 

- Jack of promptness and seriousness in dealing with 
payment certificates 
(-+ late payments -+ lack of funds -+ delays + 
increased costs) 

- delays and confusion about roles and 
responsibilities due to incorporation of nominaled 
subcontractors 
(May result in ineff~eiency, delays due to 
uncoordinated time schedules and thus increased 
costs) 
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(Table 5.2 continued) 

Government 
- Lack of coordination in sectoral planning 

Cause: non-existence of intersectoral planning 
system 
(:::;! non-implementation or delayed completion of 
govemment projects) 

- Inadequate availability of foreign exchange 
Cause: lack of foreign exchange- eaming activities 
(e.g. export) 
(-+ delays + cost inerease; choice of low-quality local 
produels := low quality work) 
Inadequate physical infrastructure 
(-+ delays + inereased costs on projects) 

- Macro-economie constraints 
Cause: consequences and effects of economie 
liberalisation measures; 
(:::;!high inflation, devaluation Tanzanian Shilling:::;! 
finaneial burelen for construction sector) 

- Lack of suitable + consistent tender documents 
and procedures 
Cause: 'Automatic' use of foreign system 
(:::;!inadequate evaluation of tenders-+ wrong choice 
contractor :=bad project pelformanee) 

- Inadequate + uncoordinated registration of 
contractors 
Cause: lack capacity registration institutes; 
registration responsibility with different 
organisations 
(-+ unprofessional contractors operating on market:::;! 
bad pelformanee :::;! bad 'image' local construction 
industry) 

Research institutions 
Inadequate research activity into bottlenecks 
construction process 
Cause: lack coordination; lack of funds; lack of 
stimulation R&D 
(:::;! continuation botdeneek situations and resulting 
effects on site productivity pelformanee contractor). 

Education institutions 
- Inadequate construction personnel, qualitatively + 

quantitatively 
Cause: Education institutes not adjusted to market 
demands 

Extemal bottlenecks for the Tanzanian contractor 

(---> lack enough and qualifted personnel I 
labourers) 

- Lack of supervisors with adequate management 
skilis 
Cause: Education institutes not adjusted to market 
demands · 
(-+ wrong management practices on projecls -+time­
and cost overruns) 

Suppliers 
- Lack local materials, products + equipment 

Cause: lack production capacity, lack raw materials, 
lack foreign exchange for import of machinery 
(:::;! delays + inereased costs) 

- Lack of imported matenals to cover local shortage 
Cause: lack of foreign exchange 
(:::;! delays + inereased construction costs) 

Financiers 
- lack financing facilities for contractors 

Cause: govemment control + restrictive 
govemment measures financing sector 
(:::;! lack of funds on part of contractors-+ financial 
probieros -+ delays) 

- high interest rates and strict loan conditions 
Cause: high inflation rate 
(-+ inereases costs finaneing for contractor) 

Branch organisations 
- indication of low activity level 

Cause:-
(-+ lack of control tooi for govemment := may hinder 
implementation of certain govemment measures) 

Labourers /Iabour organisations 
- Lack of incentives for workers 

Cause: - (could be due to lack of knowledge on 
how to motivate labourers or lack of willingness of 
companies to provide better conditions) 
(-+ lack motivation := low speed and quality of work 
:::;!> relatively long construction times + inereased 
costs) 

Souree Maro, W.E. Cönstruction cost trefidS aïül control mechänisms in Tanzarna. 1991, p.l33-148; Mm1stry of 
Works. National Construction Industry Development Strategy. Dar es Salaam, 1991/1995. 
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5.4 Govemm~nt policy towards alleviating the extemal bottlenecks 

With respect to the construction process it is the govemment's task (among others) to create an 
enabling environment in which the contractor can run an efficient production process. This means the 
govemment bas to focus on alleviating any extemal bottlenecks which may hinder such an efficient 
production process. Only in 1991 the Tanzanian govemment fust formulated a comprehensive policy 
for the construction sector. In this policy several measures were introduced involving all the actors in 
the construction process. These measures will briefly he presented bere and judged on their merits 
where possible. 

5.4.1 The consultants 
To develop the local consulting capacity the govemment tends to establish a reward and sanctioning 
system for all contractual performance of consultants. Also training courses on project management will 
he provided for consultants. Joint ventures between local and foreign consultants have to stimulate the 
development of the former ones.11 However, no indication bas been found as to how the govemment 
expects to implement these measures in practice, nor as to what extent they have been implemented 
already. 

5.4.2 The clients 
Since the govemment is the major elient in the construction sector (see also appendix F, section F.5.1), 
measures to improve the functioning of the elient in the construction process have been ineluded under 
the heading 'govemment'. 

5.4.3 The branch organisations 
In the 1991 construction sector policy of the govemment branch organisations are acknowledged as 
being a useful tool in the implementation of policy measures and as such they should he stimulated as 
much as possibleY However, no measures were ineluded how this should take place in practice. 

5.4.4 The government 
Current measures of the govemment to improve her own functioning in the sector inelude the 
following:13 

- the planning system of the govemment will he improved; this measure focuses on improvmg the 
govemment's role as a elient as well as as a coordinator; this is to he achieved by the following 
adjustments to the current planning system: 
* all information necessary for the govemment to prepare an effective planning will he compiled on 

a central basis. This will inelude information on construction capacity, resource availability, price 
and bidding trends etc. 

* all govemment plans and programmes will have to indicate particularities on the construction 
component needed to realise them. This bas to provide more insight into future demand which 
will he placed on the construction sector and the resources which will he needed to fulfill this 
demand. Guidelines will he formulated for the various ministries which can he used for the 
realisation of this measure in practice. 

- All project proposals will he required to identify total resources necessary to eosure project 
completion. This will he a prequisite for project approval and should avoid bottlenecks during the 
construction process, originating from a lack of resources. 

- A resource balancing system will he introduced by which resource requirements can he quantitatively 
analysed and most advantageously committed to projects of economie priority. 

11 The President's OffiCe. The Rolling Plan and Forward Budget for the period 1994!95-1996/97. 1994, p.SO. 

12 Ministry of Works (1991), p.28. 

13 Ministry of Works (1995), p.18. 
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- The Ministry Of Works will he strengthened to more effectively fulfill its coordinating function. 

5.4.5 The research institntes 
With respect to research in the construction sector the govemment bas formulated four objectives:14 

- increase of local research activities 
* strengthen existing R&D institutions; 
* encourage an optimal use of local expertise by providing incentives to local R&D persounel and 

by striving at the participation of local experts in studies and research activities of the govemment 
and of parastatal organisations; 

coordination of research activities 
* establish and strengthen interlinkages between research institutions: on sectoral level a 

coordinating role is given to the National Construction Council (NCC)15
; on national level this 

role is the responsibility of the National Science of Technology Commission (NSTC); 
* the NCC and the NSTC will be used by the govemment to periodically obtain insight into on-

going research activities; 
dissemination of research findings 
* establish and strengthen financial mechanisms; 
* establish a data bank which will contain all information relevant to the construction sector. This 

information bas to be available to all actors operating in or linked to the construction industry, 
both in rural and urban areas. 

- financing of research activities: 
* to commit the private and parastatal sector to the financing of research activities, the govemment 

intends to provide fiscal incentives to those actors in case they participate in such activities; 
* of the increasing funds which are being allocated to Science and Technology, an increasing part 

will be allocated to the construction sector. . 

5.4.6 The education institutes 
With respect to the availability of construction personnel, the govemment bas formulated the following 
specific measures to improve the current situation:16 

- expand and strengthen existing local training facilities to eosure an adequate output of trained 
persounel at all levels; 

- expatriates shall be employed only where no local professionals are available; at the same time 
expatriates will be obliged to train local staff; 

- foreign-funded construction projects executed by foreign consultants and contractors will be used to 
provide training for Tanzanian professionals; 

- a training levy is charged for each construction and development project as a contnbution towards a 
fund for training within the construction sector; 

5.4.7 The Iabour organisations 
Although the govemment acknowledges the lack of motivation among persounel in the construction 
sector, no explicit measures have been found. The same goes for the role which Iabour organisations 
could play in this respect. 

5.4.8 The building materials suppliers 
To alleviate the bottlenecks of shortages of both local and foreign materials the govemment aims at the 

14 

15 

16 
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Ministry of Works (1995), p29-31. 

The National Construction Council is an organisation which falls under the responsibility of the Ministry of 
Works and which plays a crucial role in the development of the local construction sector. lts functions include 
advising the Ministry, formulating policy for the sector, conduct research into construction-related matters etc. 
More information can be found in appendix F, section F5.4. 

Ministry of Works (1995), p26. 
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following:17 

- establishment of new and strengthening of existing material production eentres on a decentralised 
basis. This measure especially applies to the production of some basic items, such as tools, cement, 
brides, ceramics. 

- allocate foreign exchange to the importation of materials which are oot locally obtainable. 

To bring the construction sector more towards a situation of self-sufficiency when it comes to the 
materials component, the govemment will focus on the following: 
- promote the use of suitable, natorally occurring materials and stimulate the local production of these 

materials; 
- educate people in the industry on the use of local materials. 

5.4.9 The equipment suppliers 
To eosure a more adequate availability of construction equipment in the industry in the future, the 
govemment intents to take the following measures:18 

- optimisation of the local manufacturing of tools, equipment and spare parts by strengthening the 
existing manufacturing facilities and by establishing new ones; 

- . adequate allocation of foreign exchange to eosure the import of essential equipment and spare parts; 
- encouragement of contractors, through the execution of contracts, to acquire and build up their own 

fleet of equipment; 
- train contractors in the optima} utilisation and maintenance of their equipment; 
- establish equipment hire facilities. 

5.4.10 The financers 
As a result of the economie liberalisations the number of available financlal institutes is increasing. In 
1991, the frrst two foreign banks starled operating in the country.19 However, specific measures to 
alleviate the negative effects of strict loan conditions and high interest rates on contractors are totally 
lacking. On the contrary, due to the inability of the govemment to structurally bring down the inflation 
rate, the interest rate is likely to remain on the current level. 

S.S Conciosion 

On sector level the Tanzanian operating environment seems to impose many ( extemal) bottlenecks on 
contractors when it comes to achieving an optimal site productivity performance. All these bottlenecks 
may have contributed to the relatively bad site productivity performance of (some) local contractors in 
the past. This may again have contributed to the presence of foreign contractors on the Tanzanian 
construction market: from a dient's point of view a bad site productivity performance is also oot 
preferable. 

In chapter 4 we stated that it is the govemment's task to create an enabling environment. Or, in other 
words, to alleviate and/or remove the impact of extemal bottleneck situations. In her current policy 
document for the construction sector the Tanzanian govemment acknowledges that many bottleneck 
situations exist with respect to this sector. However, many of the same problems were already 
acknowledged in the study on the construction sector, conducted on behalf of the Tanzanian 

17 Ministry of Works (1995), p.25. 

18 Ministry of Works (1995), p.27. 

19 The President's Office. Tlu! Rolling Plan and Forward Budget for the period 1994/95-1996!97. 1994, p.4. 
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govemment in 1977.'2/) When we oompare both doeurneuts it seems that little structural improverneut has 
taken place. A more definite condusion would require more indepth research into the past and present 
situation and the impact which govemment measures have had. Still, basing ourselves strictly on the 
current policy document for the construction sector, some aspects appear which may hinder structural 
changes in this sector: 
- the number of measures proposed is numerous and cannot possibly be given attention at the same 

time; the govemment does not seem to set clear priorities with respect to the many problems which 
are to be tackled; no distinction is made between short-term, medium-term and long-term policy 
measures; 

- in many cases the govemment limits herself to intentions; the govemment does not always seem to 
translate these intentions into concrete action programmes; the setting of realistic, quantitative 
milestones to be achieved within a certain period of time is almost entirely lacking; also little is 
indicated with respect to a follow-up conceming the various proposed measures. 

As long as the above situation remains to exist the govemment efforts to create an enabling 
environment for contractors may be hampered. This sets demand to the ability of a contractor to still 
operate as efficiently as possible onder the prevalent circumstances. 

The local contractors seem to be clearly affected by the bottleneck situations within the construction 
sector. Still, foreign contractors, including SJI, have to operate in the same physical and socio­
economical environment as local contractors. The question which remains here, thus, is: to what extent 
is a foreign contractor like SJI affected by the same extemal bottlenecks? This question will be dealt 
with in the next chapter. 

'2J) 
Ministry of Works. Local Construction Intlustry Study. Dar es Salaam, 1977. 
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Chapter 

Effects of external bottlenecks: 
results of the comparative case study 

6.1 Introduetion 

In the previous chapter an overview of extemal bottlenecks bas been presented, which may have a 
negative effect on the site productivity performance of contractors operating in Tanzania. In this 
chapter attention will be paid to the (possible) effects of these bottlenecks on SJI as a foreign 
contractor. In chapter 3 we already indicated that for this purpose a oomparalive case study would he 
conducted, including local contracting companies as well. In the same chapter a discussion of the exact 
structure of this case study was postponed until this chapter. Therefore, section 6.2 will flrst explain 
this structure. Subsequently, section 6.3 will present the results of the case study. 

6.2 Structure of the comparative case study 

6.2.1 Selection of the companies 
The objective of the case study is to obtain insight into the extent to which extemal bottlenecks within 
the Tanzanian operating environment affect a foreign company like SJI. By including one or more 
local companies as well, the results conceming SJI can he placed in a more extensive framework. 

With respect to the selection of local companies, which would he included in the case study, the 
decision was made to only include local class I contractors in the research. This would avoid class 
duferences to have influence on any duferences which would be found betwèen SJI and the local 
companies. Based on the principles of the registration system all class I companies can compete for the 
same type of projects. The oomparisou would in this case take place between potential competitors and 
thus provide a flrst indication of the gap which might exist between the local contractors and SJI. 

From chapter 5 it bas beoome evident that two types of local contractors can he distinguished within 
the Tanzanian construction sector: local pubtic and local private contractors. For reasons of time it was 
decided to only include one of each type. Since MECCO is the only pubtic contractor registered in 
class I, this company could be directly selected. The choice of a local private class I contractor had to 
he given more attention. An introduetion letter, explaining the intentions of the case study, was send to 
ten randomly selected local private, class I contractors. The flrst company which responded positively 
was selected to he included the oomparalive case study. 

6.2.2 Subjects covered in the case study 
The subjects which eventually have been included in the oomparalive case study have resulted from the 
findings as presenled in chapter 4 and 5 of this report. These subjects are schematically depicted in 
flgure 6.1 below. The extemal relations characteristics will provide insight into the link between each 
contractor and the sourees of extemal bottleneck situations (and thus of productivity factors). Besides 
these characteristics, the degree to which a company is eventually affected by the extemal bottlenecks 
also depends on: 
- the type of direct input factors used, 
- the degree to which planning, control and feedback take place, 
- the type of output which usually bas to be realised by the company. 
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The subjects mentioned in figure 6.1 have been elaborated into concrete questions using: 'Gaillard, H. 
Industrial organisations in developing countries. A measuring instrument for research and evaluation. 
Eindhoven University of Technology, 1992.' The results of this cao be found in appendix L 

Figure 6.1 Overview of subjects covered in the comparative case study 

GOVERNMENf 

........,. Indicates extemal relation 

Since SJI was the host company of a large part of the research, most ( detailed) data could be obtained 
from this company. Also, more insight existed into the course of things in this company. This should be 
noticed throughout this chapter. The other two companies, especially the local private one, proved to 
be reluctant to provide information on some sensitive subjects. This resulted in sometimes limited data. 
For all three companies it goes that no records were kept conceming completed projects. This also 
hindered the collection of accurate and complete data for this case study. 
Appendix L contains an extensive overview of all the data collected on each company. This chapter 
only contains the major results of the comparative case study. 

6.3 Presentation of the companies 

6.3.1 Skanska Jensen International - Tanzania branch (Sm 
A first description of SJI bas already been given in the introduetion of this report. Here I will only 
present some new basic facts. The current activities of SJI are limited to construction activities. The 
company is oot specialised in a eertaio type of construction work, although most projects executed in 
the past concern building works projects. Unlike the other two companies, SJI also undertakes turnkey 
projects, which means she is responsible for the entire construction process, from design to completion. 

Manufacturing activities in the oompany's workshop are meant for supply to own projects. In contrast 
with the other two companies no diversification bas sofar taken place in the Tanzanian activities of SJI, 
nor does this intention exist for the future. Instead, it bas strongly expanded its construction activities, 
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as indicated earlier, by taking over another major foreign contracting company operating in the 
country. Together with this take-over a new head office, joining the foreign activities of Skanska and 
C.G. Jensen, was established in the United Kingdom. It is the intention that in the future this head 
office takes over the function of the C.G. Jensen office in Denmark with respect to the Tanzania 
branch of the company. This function includes the supply of necessary matcrials and equipment, 
financial assistance, etc. 

6.3.2 · Mwananchi Engineering Contrading Company (MECCO) 
MECCO was established in 1964, with a majority share of the Mwananchi Development Corporation.1 

Before that time it was known as TECCO (Tanganyikan Engineering Contracting Company), a private 
company. In 1970 the govemment obtained 40% of the shares of MECCO. Thirteen years later, in 
1983, MECCO obtained the parastatal status and was re-established as a corporation. Having this 
status MECCO has the following functions (among others):2 

- develop activities as a building and civil engineering contractor; 
- to promote the development of the construction and allied (sub-)sectors, and in line with this: 
- to participate in, sponsor or encourage the establishment of national ventures for the development 

of the construction and allied (sub-)sectors. This should he in line with development plans of the 
govemment with respecttothese (sub-)sectors. 

- to cooperate with any person or organisation within or outside Tanzania who/which is engaged in 
activities that are in line with MECCO's functions. 

Until now MECCO has concentrated on the first function only. 

The parastatal reforms which currently are going on in Tanzania will also affect MECCO in the near 
future. Discussions are going on as to the best strategy to follow on the way to MECCO's privatisation. 
These discussions especially focus on the share which the govemment will have to take in the new 
company in order for it to survive the reform measures. Without any govemment interference it would 
loose its preferential treatment on govemment projects. As we will see in section 5.4.1, these projects 
currently constitute the major part of its construction activities. 

MECCO has diversified its activities strongly over the years. Besides a construction unit the company 
also oomprises six production units, which manufacture various building matcrials and products. These 
units are meant for providing materials for the various projects as well as for producing products for 
sale. 

6.3.3 Africa Construction (AC)3 

Africa Construction started its construction activities in Tanzania in 1930 as a partnership, founded by 
private persons of lndian origin. In 1950 the company was incorporated as a private limited company. 
The owners and managers of the company are still of Indian origin with the British nationality and 
registered as Tanzanian residents. As a consequence the company has strong links in the United 
Kingdom, both in the field of supply of matcrials and equipment, and financing. 

Africa Construction has various workshops which manufacture wooden, metal and precast products for 
its own projects. The company wants to expand its activities towards mining, agriculture and tourism in 
the near future, due to increasing competition in the contracting business. 

2 

3 

This Corporation constituted the economie wing of the then ruling TANU party (see also appendix F, 
section F3). This change in ownership was the beginning of direct political influence within MECCO. 

Taken from company brochure of MECCO, 1994, p.7. 

'Africa Construction Ltd.' is a fJCtitious name on request of the management of the company concerned. 

39 



Chapter'6 Effects of extemal bottlenecks: results of the comparative case study 

6.3.4 Competition among the three types of companies 
The management of SJI states to experience competition of local contractors as the strongest 
competition on the market. According to SJI herself, this competition is a result of the lower prices 
which local companies can offer, due totheir lower quality standards. This competition bas caused SJI 
oot to compete anymore for projects for which many local contractors also tender. Furthermore, much 
competition is experienced by SJI from other foreign companies operating in Tanzania. SJI indicates to 
experience no competition from pubtic contractors such as MECCO. 

MECCO and AC both experience much competition from other local contractors (with no foreign 
management links). AC mentioned that local ooropanies with a (partly) foreign management and 
foreign companies increase the competition in the case of foreign-funded companies. Pubtic 
construction companies, such as MECCO, cause competition according to AC, due to the preferenee 
given to such companies by the govemment in case of govemment projects. 

AC mentions the high competition of the moment to he one of her major problems. This bas caused 
this company to look for other profitable activities. 

6.4 DitTerences in impact of external bottlenecks 

6.4.1 The clients 
The govemment is the major elient in the Tanzanian construction sector (see appendix G, section 
G.5.1). This means that many contractors depend on govemment projects. The projects which SJI bas 
realised since the start of its construction a~ivities in Tanzania in 1974, almost all involve a foreign 
elient and/or financier; no govemment projects are part of SJI's portfolio. AC's portfolio of the last 
two years contains both foreign-funded and govemment projects. MECCO's portfolio of the last two 
years is dominated by govemment and parastatal projects. The difference in type of clients implies that 
the extemal bottlenecks originating from the elient ( = pubtic sector) as listed in table 4.2, will affect 
MECCO most. SJI seems to he least affected by them. 

A very severe bottleneck originating· from local, pubtic sector clients are the late payments. All three 
ooropanies judge the promptness with which foreign clients pay interim certificates to the contractor as 
better compared to these public sector clients. In her annual performance report of 1994 MECCO 
attributes the relatively bad financial performance on her construction projects, during the preceding 
financial year, to late payments by some of her (public sector) clients. On the average, payments were 
more than 4 months late during that year. Also AC mentions the late payments of the govemment to 
he one of the major probieros of the moment. Considering, the high interest rates in Tanzania ( almost 
40% ), this is a considerable disadvantage towards a foreign company like SJI. There is no indication 
that the rates are going down in the near future (see also figure F.9, appendix F). 

Both MECCO and AC judge the fairness of public sector clients also as less satisfactory than that of 
foreign clients. MECCO makes the same judgement when it comes to the clients' receptiveness towards 
suggestions of the contractor on design and construction issues. Such suggestions may contnbute to a 
more efficient and effective production process. 

The condusion bas to he that a foreign company like SJI bas a major advantage over a local company 
as MECCO, when it comes to the type of clients of both companies. The same goes for AC towards 
MECCO, although toa lesser extent. 

6.4.2 The consultants 
Duferences in the impact of bottlenecks originating from the consultant cannot he indicated, due to a 
lack of insight into the type of consultants MECCO and AC usually work with. From SJI it bas beoome 
clear that on many of the foreign-funded projects also a foreign consultant is involved No general 
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information on the performance of foreign consultants is available either. Together, this makes a final 
condusion with respect to all three companies difficult. Still, if we assume that, due to the 
gaveroment's intention to stimulate the local construction sector, on the majority of govemment 
projects local consultants are used, the condusion should be that the frequency with which the two 
local companies have to deal with bottlenecks originating from local consultants, is higher than in the 
case of SJI. This especially applies to MECCO versus SJI. 

6.4.3 The branch organisations 
Not one of the three companies indicated to maintain any contacts with the Tanzania Building 
Contractors Association (TBCA). This again indicates towards a relatively low activity level of this 
association (see also appendix G, section G.5.3). lt seems that the use of this association by the 
govemment as a tool for policy implementation is limited 

6.4.4 The govemment 
Discussion of the effect of bottlenecks originating from the govemment will take place for each major 
bottleneck separately. 

6.4.4.1 Lack of coordination in sectoral government planning 
The lack of the govemment to coordinate the demand side of the construction sector bas in the past 
led to non-implementation and delays on govemment projects.4 A contractor will in general be able to 
shift the cost-increasing effect of such delays, wholly or partially, on the elient by submitting a oost 
claim. This means that bis site productivity performance on the project concemed is not directly 
affected. Still, the site productivity performance on other project may be affected, due to the fact that 
equipment and Iabour are longer deployed on the former project. 
Since MECCO depends for a large extent on govemment projects, she will, of the three companies 
under consideration, in practice experience the effects of this bottleneck most often. 

6.4.4.2 Lack of foreign exchange 
A lack of foreign exchange may prevent timely import of materials and/or equipment. The effects of 
this are delays and a lower quality of work in case low-quality local substitutes are used. The former 
directly leads to increased costs and thus to a worse site productivity performance. The latter may lead 
to the same situation when the contractor bas .to redo the work. However, this all depends on who is to 
be blamed for the lack of foreign exchange: the elient or the contractor. In the former case the 
contractor can again submit a oost claim. But the delays may again affect the site productivity 
performance on other projects, as described in the previous subsection. Moreover, problems arising 
from the use of low-quality substitutes, although approved by the dient/consultant, may negatively 
affect a oompany's image towards future clients. 
The above-described situation will, again, affect MECCO most, compared to the other two companies. 
A company like SJI bas a clear advantage bere, because of the backing of a foreign head office when it 
comes to financial matters. Secondly, she is partly or sametimes even fully paid in foreign exchange on 
all its major projects. This is a combined result of: 
- the condition which SJI makes in this respect before accepting a project, 
- the dominanee of foreign clients/financiers in her portfolio, who are better able to pay in foreign 

exchange than local, public sector clients. 

6.4.4.3 Inadequate physical infrastructure 
The physical infrastructure embraces the transport network as well as water and electricity facilities. It 
may be clear that all three companies under consideration bere have to deal with this bottleneck 
situation and its possible effects. All three companies possess several generators to cover the electricity 
cuts (see list equipment appendix L). They also all possess transport equipment. Only for SJI the age 
of the various equipment items is known. AC did not want to provide information on this subject. 

4 Ministry of Works. National Construction Industry Development Strategy. 1991, p.17. 
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MECCO acknowledges the outdated equipment tleet to be one of her major intemal problems. The 
condusion should thus be that SJI has a better position in this respect, compared to MECCO. 

Another major advantage of SJI is its use of air transport. SJI uses this mean of transport on inland 
projects, both for materials, small equipment items and higher ( expatriate) project personnel. With 
none of the other two companies this was found to be the case. lt may be clear that this difference 
makes SJI rather tle:x1ble towards the other two companies. 

6.4.4.4 Bottlenecks resulting from the macro-economie situation 
On macro-economie level, bottlenecks for the contractor result from the rapid intlation rate and the 
establishment of realistic exchange rates. Background information on both subjects can be found in 
appendix F, section F.7. The effects of resulting bottlenecks on the three companies are discussed 
below. 

Bottlenecks resulting from the rapid intlation rate 
The intlation rate is partly responsible for the increase in prices of construction inputs. How strong 
these increases can be even on an individual construction project, can be made clear by taking one 
project of SJI as an example: the Vocational Training and Service Centre Project. On this project the 
tender price for cement was 2600 Tsh. per 50 kg bag; a year later, when the project was half finished, 
the price already amounted to 3850 Tsh per 50 kg bag. Another example are the Iabour wages: in July 
1995, the govemment suddenly increased the minimum wage from 10,000 Tsh. per month to 17,500 
Tsh. per month. 

To reimburse the contractor for such price increases during construction time, tluctuating contracts 
have been introduced. The use of these contracts is common practice in Tanzania. With these contracts 
the full risk of price changes is put on the dient's shoulders. For the calculation of price tluctuations 
frequently use is made of the so-called price fl.uctuations formula of the National Construction Council 
(NCC) (see appendix M). This formula prediets a general price tluctuation factor based on price 
changes in the direct inputs (Iabour, materials and equipment)~ For the material component the most 
regularly used materials are used: cement, reinforcement, aggregate, asbestos roof sheets (!), softwood, 
emulsion paint etc. Based on the assumption that most projects in Tanzania involve labour-intensive 
pouring work, only formwork is included for the equipment component. The NCC also made the 
assumption that the share of each item in the total project costs is the same on each project (that is: 
no account taken for construction method used). 

From the viewpoint of the elient the NCC-formula has several disadvantages: 
- clients of projects on which one or more of the materials included in the formula are not used, may 

still have to reimburse the contractor for price changes of these materials, 
- the formula is entirely based on Dar es Salaam prices. Price changes in inland regions may not be 

the same (e.g. due to a lower demand). This may lead to a too high reimbursement on inland 
projects. 

Fluctuating contracts in general, as well as the use of the NCC-formula in specific may be very 
unattractive for the dient. It may lead to unanticipated costs and, consequently, financial problems, 
late payments and disputes with the contractor. These again cao lead to delays, resulting in the 
consequences for the contraetar's site productivity performance as described earlier. So, despite the 
previously mentioned advantage of a tluctuating contract for the contractor, it may also result in some 
negative situations for him. 

Going back to the three companies, it proves that SJI always works under a fixed contract, whereas AC 
and MECCO use fl.uctuating contracts. The reasou why SJI is willing to work on a fixed contract under 
the current economie conditions is the fact that she is paid in foreign currency on most of her projects. 
The exchange rate, valid at the moment a contract is signed, remains fixed during the whole duration 
of the project. In this way SJI cao, indirectly, cover the price-increasing effects of inflation on 
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construction inputs.5 Moreover, on the long-term the intlation and devaluation together may also 
positively affect SJI compared to its local competitor. An example which substantiates this statement is 
elaborated in appendix N of this report. 

Local companies, especially not those which depend on govemment projects such as MECCO are not 
able to cover the intlation as descnbed above for SJI and they will thus relatively more often rely on 
tluctuating contracts. Based on the above discussion, SJI could be more attractive from a client's point 
of view. However, the conditions which SJI makes with respect to payment in foreign exchange and the 
fix:ed exchange rate used in this case, may make this contractor relatively expensive for many 
( especially local) clients. Moreover, through its use of fix:ed contracts SJI is not compensated for price 
increases which result from other factors besides intlation. Fluctuating contracts, based on the NCC 
formula, include all price increases, whether resulting from intlation or other factors.6 This indicates 
that the use of a fixed contract also has some disadvantages. 

The choice between a ftxed and tluctuating contract also depends on the origin of a projeet's inputs. 
SJI indicates to more frequently import building materials and products, as compared to AC and 
MECCO. Through imports from countries where the average intlation rate is much lower than in 
Tanzania, a company may suffer less from the intluences of the high Tanzanian intlation rates during 
construction. This gives it a better position to use fix:ed contracts. 

Bottlenecks resulting from the establishment of realistic exchange rates 
The result of the establishment of realistic exchange rates has been a rapid devaluation of the 
Tanzanian currency, making import for local contractors more and more expensive. With respect to the 
site productivity performance on a specific project, currency devaluation which takes place during the 
construction period may lead to higher costs of imported direct inputs. The devaluation may thus 
negatively affect the site productivity performance of the local contractors. For a foreign contractor like 
SJI the devaluation has no effect when it comes to the level of import prices, since they do not buy 
foreign currency by selling Tanzanian Shillings. However, SJI will beoome more and more expensive for 
local clients, since this company requires payment in foreign exchange. With a toostrong devaluation 
of the Tanzanian currency a company like SJI might loose potential clients. 

6.4.5 Tbe research institutes 
As a foreign company SJI has the advantage that it can make use of knowledge and know how from 
her head office abroad (which again has the backing of a world-wide construction company), as wellas 
from foreign research institutes in her country of origin. This will limit the effect of the inadequate 
research activities within the Tanzanian construction sector on her site productivity performance. AC 
and MECCO indicate to maintain contacts with the local research institutes, but not with any foreign 
institutes. 

6 

Through the r1Xed exchange rate S.JI guarantees herself a r1Xed yield in foreign currency on her projects, 
despite the devaluation of the Tanzanian Shilling durlog the construction perlod of these projects. At the 
same time, this riXed exchange rate on her projects, in combination with the devaluation, enables her to 
obtain more Tanzanian shillings per unit of foreign currency earned durlog the project. In this way she can 
cover prlce increases, which have resulted from the intlation in the country. To delermine the degree to 
which this exactly is the case, a more indepth analysis of the relationship between exchange rate and 
intlation is required. However, such an analysis is beyond the scope of this text. However, if we assume that 
the exchange rate developments fully cover the intlation, the condusion could be that SJI, through its use of 
a riXed exchange rate, is able to fully cover the price increases which result from intlation. 

As an example of this we use the previously mentioned price increase of cement again, as it occurred on the 
VI'SC-project of S.JI (see main text, previous page). The price increase based on Tanzanian currency, 
amounted to 48%. This is far above the intlation rate durlog that year ( estimated on 23% ). Local con trac­
tors, usiog a tluctuatiog contract, will still be covered for the whole 48%. Por SJI, this will not be the case, 
since she uses fixed contracts. 
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6.4.6 The education inslitotes 
With respect to the shortage of, especially, qualified local professionals and supervisors a striking 
difference is noticeable between AC and MECCO on the one hand and SJI on the other. The latter 
only employs expatriate project managers and supervisors, whereas the other two employ no expatriate 
employees at all. The expatriates of SJI are all employed from the foreign head office, proving that the 
backing of such an office is a buffer against shortages of local personnel. 
However, all three companies mention probieros with respect to the management capabilities of their 
project managers I supervisors. Even SJI. This seems to limit the positive effect of employing foreign 
personnet for SJI. Still, more indepth research into the knowledge and skill level, as well as into the 
functioning of managers and supervisors at each company will be necessary, before drawing a firm 
condusion on the effect of bottlenecks, which originate from local education institutes. 

1t is striking that SJI does not seem to train any local people as a project manager, despite the 
govemment regulations in this respect? This again bas a negative effect on the site productivity 
concept when considered from a sectoral point of view. 

6.4.7 The Iabour organisations 
In table 4.2 laboor organisations are said to be responsible for a lack of incentives within the 
Tanzanian construction sector. Of course this also depends on the contracting companies with which 
the Iabour organisations negotiate. For the three companies induded in the comparative case study it 
was not possible to look into detail in the wages and conditions offered and the effect of these on the 
labourers on their sites. According to TAMICO, the Iabour organisation for construction labourers in 
Tanzania, foreign contractors are more cooperative to negotiate with the Iabour organisations and they 
tend to pay better wages to local labourers as compared to local ones.8 Assuming a positive relation 
exists between the wage level and conditions offered by a company on the one hand and the 
motivation and working speed of labourers on the other, this may lead to the condusion that foreign 
companies would suffer less from the bottleneck 1ack of incentives' in the Tanzanian construction 
sector. 

6.4.8 The building material and equipment suppliers 
With respect to local suppliers of materials and equipment, SJI's judgement is generally lower than that 
of the other two, local, companies. In the case of foreign suppliers, SJI is especially more content on 
the prices of materials than the local companies. Three possible causes can be mentioned for this: 
- SJI can depend for her foreign matenals on her foreign head office, which bas a thorough network 

of suppliers, 
- doe to the fact that the mother company also bas to purebase materials and equipment for projects 

of other branch offices, it is in a better position to negotiate lower prices (bulk purebase ), 
- the rapid devaluation of the Tanzanian shilling bas made import for local companies relatively more 

expensive. 
For SJI the above situation positively affects her site productivity compared to the two local companies. 

SJI indicates to more frequently import, as compared with the other two companies. Whether or not 
imported materials are used depends on characteristics of the project onder hand (type of design, 
quality standards used etc.). Considering the type of dients SJI bas, this might indicate that on foreign­
funded projects relatively more imported materials are used. Specific evidence for this results from the 
VfSC-project (see also appendix P): on this project a contractnat dause was added, stating that all 
materials and equipment used had to be 100% of Danish origin. lt might be dear that in this way the 

7 

8 
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For every expatriate employee which is employed by a company, a local person bas to be trained within the 
same company. This is based on statements of the administrative manager at SJI and policy documents of 
the Ministry of Works (1991). 

Based on interview with mr. P. O'chieng Olum of TAMICO. See also appendix E. 
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local building materials industry is not stimulated and, consequently, neither are the efforts of the 
national government to alleviate bottlenecks originating from this actor in the construction process. 

6.4.9 The financiers 
The striking duferenee bere is that SJI arranges her financial needs through her foreign head office. In 
this way she can avoid the high interest rates of Tanzania and, consequently, the negative effect which 
this may have on her site productivity pedormance. AC experiences this interest rate to be one of the 
major problems, which she is currently experiencing. MECCO does not mention it to be a problem. 
However, considering this oompany's dependenee on govemment projects and the frequency of late 
payments by public sector clients, it seems likely that MECCO is affected more by the high interest 
rates than a company like SJI. 

6.5 Internal bottlenecks 

In chapter 4 we stated that internat bottlenecks may hinder the attempt to limit the impact of external 
bottlenecks. Detecting company factors, constituting an internat bottleneck situation, requires thorough 
and independent research in all three companies. For the two local ooropanies this bas not been 
possible, due to a limited amount of time available for this part of the research. Here, only some fl!St 
duferences with respect to the direct input factors used by each company, as well as with respect to 
how they manage their production process, can be indicated. 

6.5.1 Input characteristics 

6.5.1.1 Labour 
With respect to the Iabour component all three ooropanies indicate to experience bottlenecks.9 Most 
striking is the lack of management capacities among project managers and supervisors. In chapter 2 
(section 2.2.2.1 and 2.4.4) these capacities were found to be crucial in the endeavour to reach site 
productivity improvement. To alleviate this bottleneck within the Iabour component, a company could 
train its personnet itself and/or provide guidelines on how to manage a project. SJI bas an official 
guideline for the entire construction process, from the tenderlog stage until the realisation and 
completion of a project. This guideline allocates responsibilities and provides instruments and tools for 
the execution of these responsibilities (see also appendix Q). Of the other two ooropanies MECCO is 
the only one with a guideline, but this is restricted to a theoretica} approach to project management. It 
does not provide any clear tools or instruments, nor does it clearly allocate responsibilities when it 
comes to planning and controL At AC a guideline is lacking. The supervisors on site are given little to 
no responsibility when it comes to planning and controL These functions are fulfilled by three Project 
Directars in the head office. In this way spreading of management skilis among the oompany's site 
supervisors is thus hindered. Overall, it seems that SJI provides the best tools to alleviate this 
bottleneck, contributing positively to its site productivity pedormance. 

6.5.1.2 Equipment 
One of the major probieros MECCO experiences at the moment is a lack of equipment, both for 
building and civil works. Due to this, MECCO looses a lot of contracts, weakening its financial 
position, which again binders the praeurement of new equipment. This si~uation thus constitutes a 
vicious circle for the company. Especially when one considers the extensive and relatively new 
equipment fleet of SJI, MECCO's lack of equipment is to be considered as an internat bottleneck. AC 
mentions the high interest rate to be a constraint in the investment of new equipment. 

9 The contact persons at the MECCO head office, used during the execution of this case study, indicated to 
only experience problems with project managers and supervisors. However, the project managers on one of 
MECCO's sites indicated also problems with respect to the skilis and knowledge level of labourers. 
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The advantage of sn towards the other two companies when it oornes to a modem equipment fleet, 
may result in Sn being able to finish its projects relatively more quickly. When we look at the output 
characteristics of each company (appendix L) it proves that at Sn the average production value per 
month is a lot higher as compared to the other two companies (592 million. Tsh. per month versus 21.7 
and 22.5 million for MECCO and AC respectively). Of course, other factors but the available 
equipment fleet may affect this difference (location of project, complexity of work, available Iabour 
input etc.). Still, the difference is considerable and provides a frrst indication on production speed. A 
faster completion time, in genera}, may positively affect the costs level of the direct input factors and 
thus the site productivity performance. Moreover, the direct input factors are available sooner for use 
on other projects. 

6.5.2 Process charaderistics 
Based on table IV-1 in appendix L SJI seems to have formalised and standardised the organisation 
within the company, as well as the planning and control procedures, most. First of all, Sn prepares 
organisations charts which indicate the link between the project and the various departments in the 
branch office. This contributes to cleamess and effectiveness. AC also prepares these charts, but they 
were oot found at MECCO. Moreover, the offices of the two local companies tend to strictly control 
the activities on their construction sites, whereas the SJI-office limits itself to an advising and 
supporting function. At MECCO it was ackoowledged that her link between the office and the site is 
bureaueratic and has a delaying effect on the progress on site. sn, in this respect, is much more 
fleXIble, which seems to be more appropriate in an environment with a relatively high uncertainty as to 
the availability and quality of inputs etc. 

The guidelines of sn mentioned in subsection 6.5.1.1 seem to provide better tools for planning, control 
and feedback considered from a site productivity point of view. Forms and procedures are formalised 
and standardised more than in the case of the other two companies. 

Remarkably enough all three companies included in this comparative casestudy say to use (basic) bar 
charts as scheduling technique. None of them indicates to use a more sophisticated technique such as 
network scheduling. In 1984 a survey was carried out in Tanzania on the range of projects undertaken 
and the planning and scheduling techniques employed for their control.10 The results of this survey 
revealed that most local companies included, used the bar chart technique. Only some foreign 
companies, working on very large projects, were found to use network scheduling techniques. For the 
three companies under consideration bere, this situation does oot seem to have changed. Even a 
foreign company like SJI prefers the use of bar charts, even on a large and complex project as the 
Sheraton project. However, SJI does make use of computer-packages when it oornes to planning, 
scheduling and controL None of the other two companies has computers at its disposal for these 
activities. The use of computer packages gives SJI an advantage when it oornes to planning capacity for 
large and complex projects. The relatively smaller planning capacity at the two local companies may 
constitute an intemal bottleneck for their site productivity performance on larger and complexer 
projects. 

6.6 Condusion 

Extemal bottlenecks, originating from the environment in which the construction process in Tanzania 
takes place, seem to affect AC and MECCO more than a foreign company like SJI. This mainly is a 
result of: 
- the difference in type of clients, 
- the link of sn with a foreign head office. 

10 
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Based on the former, MECCO seems to be more affected by bottlenecks in the operating environment 
than AC. 

SJI also seems to suffer to a lesser extent from internat bottlenecks in the field of input characteristics 
and process characteristics. In combination with the lesser impact of extemal bottlenecks this gives SJI 
a competitive advantage over the two local companies, included in this casestudy. Still, more indepth 
research is needed to draw a defmite condusion on the existence of any intemal bottleneck situations 
at SJI. This will, among other things, be dealt with in the next chapter. 
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Chapter 

7 Site productivity at SJI: 
productivity factors and cost control 

7.1 Introduetion 

In chapter 5 and 6 the operating environment in which construction projects of SJI in Tanzania take 
place, bas been presented. The (possible) impact of bottlenecks, originating from this environment, on 
SJI bas been indicated as much as possible, based on a comparison with two local competitors. 

This chapter will pay attention to the site productivity concept as applicable to SJI. First an overview of 
productivity factors is provided, which in general may affect the site productivity performance of a 
contractor (section 7.2). The degree to which these factors affect SJI is dealt with in appendix 0. In 
section 7.3 the cost control system as used by SJI on its construction projects is presented. Finally, in 
section 7.4 a condusion with respect to both the productivity factors and the cost control system as 
applicable to SJI is presented. 

7.2 The productivity factors 

7 .2.1 Methodology used 
To determine the effect of productivity factors in the case of SJI and the VfSC-project first a list with 
possible produdivity factors had to be prepared. As basis for this list use bas been made of the Ph.D 
thesis of P.A. Erkelens.1 Productivity factors as presented in this pubHeation were reviewed on their 
possible impact on the site productivity performance. This first list was supplemented with 'new' factors. 
These 'new' factors have resulted from insight obtained during this research conceming: 
- the construction processin general (chapter 4); 
- the operating environment of contractors in Tanzania ( chapter 5 and 6). 

In table 7.1 all the factors found are schematically presented and categorised. This table does oot have 
the purpose to he exhaustive. Probably, many more productivity factors exist, which have not been 
included in this table. Still, the table provides a flrst insight into some major factors and cao he seen as 
a first hold in the effort to control these factors. 

In appendix 0 the specific contents of each factor is presented in more detail. In the following 
subsection the classification of productivity factors as used in table 7.1 will be explained, before 
presenting the table itself. 

7 .2.2 Classification of productivity factors 
In chapter 2 (and appendix D) productivity factors have been defmed as being factors which influence 
one or more of the productivity elements. In the case of site productivity these elements are the direct 
input factors, the site output, the site and the production process. Factors causing a site productivity 
difference by influencing the direct input factors and/or the site output, are called direct productivity 
factors. Factors causing a site productivity difference by influencing the site and/or the production 

Erkelens, PA Self-help building productivity. A method for improving house building by law-ineome groups applied 
to Kenya 1990-2000. 1991, p.142-143. 
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proeess, are called indirect productivity factors. 

Factorscan originate from various sourees: 
- the contractor's own organisation, 

Site productivity at SJL· productivity factors and cost control 

- other actors involved in the construction proeess, 
- the physical environment. 
Factors resulting from the former souree are called internol productivity factors. Factors resulting from 
any of the two other sourees are called external productivity factors. 
More than one actor may be involved in a eertain productivity factor. A factor may also affect more 
than one productivity element. In those cases a factor bas been included in the table more than onee. 
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7.3 The cost control system at SJI 

Research into the oost control system as used by SJI on its construction projects had to he restricted to 
one project: the Vocational Training and Support Centre project (VTSC-project). Detailed information 
on this project cao he found in appendix P. In this section the features of the oost control system as it 
was used on this project are presented. The principles of this system have been laid down in the so­
called 3T-file of the company. This file bas been developed intemally at the Swedish mother company 
of SJI and is meant as a guideline for all employees involved in the construction processes of the 
company. A more detailed presentation of the principles of the 3T-file cao he found in appendix Q. 

7 .3.1 The information aspects 
Appendix R contains an overview and explanation of major documents and forms as they have been 
found to play a role during the tender phase and construction phase of the VfSC-project. Some of the 
documents and forms have also been included in the schematic representation of the information 
aspects of the oost control system. 

Figure 7.1 lnformation aspectsof the oost control system at SJI 

From Consultant 

From suppliers 

t 
1----+c:~ .___ ___ __, M -~ 

.___ ~ ~--+-----i Cash Flow prognosis 
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'--------' 

FinaDCial perforntaDCe summary 

The basis for oost control during the construction phase was the priced Bill of Quantities (BOQ) and 
the summary of tender as prepared during the tender phase. Based on these two documents and the 
first time schedule of the project, an overview of monthly cash flow (appendix S, figure S.l) neededon 
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site was prepared before start of the production process. This overview only contained those costs which 
were to be payable on site. Other costs were paid by the branch office or foreign head office (imported 
items) and were thus not included in the cash flow overview. During production the actual cash flow 
spent was determined based on all the invoices and wages paid during that month. The combined 
overview of estimated and actual cash flow was the major control tooi for the project manager when it 
came to the costs which were payable on site. Once every three months a cash flow prognosis for the 
remaining construction period was send to the branch office. 

During the production phase, a fmancial report was prepared at the branch office on a monthly basis, 
containing all costs of the project sofar (appendix S, figure S.2). The input for the preparation of this 
report came from the various departments in the branch office itself, the foreign head office and the 
site. For the site, this monthly fmancial report was a tooi in the preparation of the cost control report 
(appendix S, figure S.3). The purpose of the cost control report is to rompare the estimated contract 
sum with the expected final contract sum, basedon the cost development sofar. This thus is a tooi for 
total financial control of the project. The cost control report was also send to the branch office. The 
same goes for the updated budget, which is prepared on the basis of the previous budget, the monthly 
financial report and the cost control report. 

In general, all documents prepared during the construction phase of any project are based on a 9-points 
numerical coding system. This coding system is the same for all project, both inside and outside 
Tanzania. Within this system each project is assigned a unique number. Figure S.4 in appendix S 
contains the coding system as applying to the VfSC-project. 

A monthly valuation of work carried out is done by the quantity surveyor on site. The valuation is send 
to the branch office, which takes care of submitting a payment claim to the consultant. The branch 
office also takes care of the formulation of cost claims, if any occur. The site should for this purpose 
use the so-called delays & disroption schedule (appendix S, figure S.5) and send it timely to the office. 
This schedule is to be used to lay down any information relevant for the formulation of a cost claim. 
On the VfSC-project it occurred twice that the information required by the office for setting up a cost 
claim was too late. No insight was given into the cost. effect of this, but in general it goes that this 
negatively affects the site productivity level. 

7 .3.2 The organisation aspects 
Figure 7.2 on the next page shows the organisation aspects of the cost control system as applicable to 
the VfSC-project. The tendering activities for the VfSC-project took place at the head office in 
Denmark. This is standard procedure for large projects (that is: tender sum approximately 1 million 
Danish Kroner or above ). The reason bebind this is, first of all, that little quantity surveying capacity is 
available at the branch office in Tanzania. Secondly, it is easier in view of the collection of prices of 
imported materials and equipment, which normally constitute an important part on SJI's projects. The 
level of the final tender sum which is StJ:bmitted to the elient is usually decided upon by both head and 
branch office management. 

After the contract for the VfSC-project was won, the project manager was involved in the project. 
From that moment on he was in charge of the entire project. Before start of the production on site he 
prepared the cash flow estimate, based on the BOQ and summary of tender as obtained from the 
rompany's management. During the production process information on the actual monthly cash flow 
situation was prepared by the accountant on site. The accountant was responsible for payment of wages 
and of invoices received on site. Every month the accountant sent monthly wage statements and 
invoices to the accounting department at the branch office. Together with other invoices received, this 
department prepared a monthly fmancial report. The report was send to the site, the contract manager 
at the branch office and the foreign head office. 
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Figure 7.2 Organisation aspects of the cost control system at Sn 
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The project manager was supposed to sent an updated budget and cost control report to the contract 
manager every second month, as well as a cash flow prognosis every third month. In practice this did 
not happen. Instead, the cash flow overview ( estimated versus actual) was sent to the contract manager 
on a monthly basis. 

7.4 Conciosion 

From the contents of this chapter it proves that many productivity factors exist, of all kinds and sources. 
Not all these factors do affect Sn to the same extent, nor will they affect all Sll's projects to the same 
extent. The former already became evident from chapter 6. On the VfSC~project it proved that 
especially productivity factors originating from the labourers as well as from sn herself relatively 
strongly affected the project. Little time was available I taken on this project to properly plan and 
prepare the production process. Consequently, the impact of especially internat productivity factors 
proved to he larger than necessary. The basis for this inadequate planning has been laid during the 
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tender phase. First of all, the construction period and contract value agreed upon with the elient proved 
to be unrealistically, consiclering the ciccumstances under which the project had to take place. Second, 
the BOQ and drawings proved to contain mistakes. These two aspects, tagether with a too limited 
preparation of the production process, have resulted in a relatively strong impact of productivity factors 
on this project. 

To be able to successfully tackle extemal productivity factors, SJI needs to deal with the internat 
productivity factors first. The most crucial ones in this respect are 'degree of planning', 'degree of 
control' and 'degree of feedback'. On the VfSC-project these have all found to be insufficient. The cost 
control system, used during the production process, was too rough to provide proper insight into the 
site productivity performance and productivity factors affecting this performance. Within this system it 
was not possible to determine where (geographical location) and when exactly a deviation from the 
planned cost took place. 

Since detailed control was not exercised, detailed planning and feedback during the production process 
were also lacking. The lack of detailed planning was partly caused by a lack of standard data which 
could be used for this purpose. This a ga in is the result of: 
- limited planning capacity available within the branch office, 
- no registration of productivity figures for the purpose of use on future projects, 
- no structural feedback from the site to the persons responsible for planning and estimating. 
A lot of planning on site proved to be based on feeling and experience. 

Feedback after project completion bas proved to hardly exist at SJI. As soon as a project is fmished 
one goes to the next, without consiclering how the experience on the fmished project could be used on 
the new one. Adequate, structural feedback after project completion is entirely lacking at the moment. 

The conclusion bas to be that at sn the productivity factors are not dealt with in a structural way. 
Currently, the importance of long-term improvements in this field is not acknowledged by Sn. Short­
term thinking dominates the activities of the company. That is: a project is to be finished on time at the 
lowest costs with the desired quality level. How this could be achi~ved as optimally as possible, both on 
the short- and long-term, is not given enough and full attention at the moment. 

Recommendations which have resulted from the above conclusions are presented in the next chapter. 
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Chapter 

Conclusions and recommendations 

8.1 Introduetion 

In chapter 2 a cost control system was selected as a crucial tool in the attempt to reach site 
productivity improvement. This control system should be linked with planning and feedback. Moreover 
the productivity factors should be controlled as much as possible to provide a solid basis for the cost 
control function. The productivity factors prevalent during the production process on site, depend on 
the way the construction process has taken place up until that moment and the operating environment 
in which the entire construction process takes place. The above has schematically been depicted in the 
theoretical framework of figure 3.1. 

In this chapter conclusions and recommendations are presented which resulted from the research, 
basedon the above theory, at SJI. Throughout the report conclusions have been presented with respect 
to the various parts of the research. Although these subconclusions have served as input for the final 
conclusions and recommendations, they will not be repeated in this chapter. 

8.2 The TRINI1Y: planning - control - feedback 

Cost control has been the focal point in this report. Therefore, the first recommendation in this section 
purely concerns the cost control function, foliowed by recommendations with respect to the other two 
functions, as they were found to take place at SJI. 

8.2.1. Control 
The current cost control system of SJI is not in every respect an effective tool in the attempt to reach 
site productivity improvement. A distinction should be made here between direct and indirect costs 
(see also appendix C). Especially with respect to the former cost type the cost control system is 
considered here as unsatisfactory. The direct costs are directly incurred by the construction activities on 
site. They could thus be directly allocated to a specific part of the site output. In doing this, it will 
beoome more clear where and when a possible cost deviation with respect to the direct costs has 
occurred. For: the construction activities are linked to a certain geographicallocation on the site and 
they have been scheduled in time. Allocating the direct costs to the various construction activities will 
thus contnbute to more effective feedback. 
The current cost control systems does not provide this possibility with respect to the direct costs. The 
direct costs are aggregated per direct input factor, instead of considered per (major) construction 
activity. Moreover, control takes place on a monthly basis, which limits the effectiveness of feedback 
conceming a cost deviation which took place, for example, at the beginning of the month. Based on 
the above, the following recommendation has been formulated: 

Box 8.1 First recommendation 
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The principles of a weekly oost control system are explained in appendix T. It is recommended to link 
the weekly oost control system to the scheduling system on site, since this latter system contains the 
construction activities as they are to take place in time. By linking both systems more clear and direct 
insight cao be obtained in the development of the costs of the direct input factors in time. 

The weekly oost control system should in first instanee be used on the site only. Cost reporting to the 
office could still be based on the existing system (as long as is made sure that this system is actually 
being used and also that it is being used in the right way). In this way the total cost control system ( = 
current system supplemented with a weekly system) will meet the requirement of 'management by · 
exception'.1 That is: only that oost information is provided toa certain person within the system, which 
he/she needs from the viewpoint of his/her task in the system. This contnbutes to the efficiency of the 
oost control function. 

The basic elements (e.g. coding system, standard forms and reports) of the weekly oost control system 
should be included in the 3T-file, since this file is the handhook for project managers at SJI. In this 
way it cao be made sure that the system, on the long run, beoomes a standard oost control tooi for all 
projects. If managers can make use of the same oost control principles for each project this will take 
less time and effort, contnbuting to effective use of the system and efficiency within the company. 

The weekly system should be incorporated within the current system as much as possible. This will 
limit the number of changes which have to be made with respect to this system. Less changes will 
increase the acceptability and use of the new system. The link between both systems should be made 
with the coding system. For the weekly oost control system a coding system based on construction 
activities will be required. This requires the site output to be uuravelied into smaller units up until the 
level on which quantities of direct input factors are determined. This operation will result in a Work 
Breakdown Structure (WBS).2 In general, the smallest unit within such a WBS will be a separate 
construction activity such as excavating, reinforcing, concreting etc.. The basic idea of a WBS is 
schematically depicted in figure 8.1. The examples included in this figure apply to the Vocational 
Training and Service Centre project of SJI. Each construction activity should be assigned a code. The 
coding system resulting from this should be compatible with the coding system of the current oost 
control system (see also appendix S). Separate research is required to set up this coding system, setting 
out from the requirements as described in this paragraph and the already existing coding system. 

Figure 8.1 Basic idea of a Work Breakdown Structure 

2 
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8.2.2 Planning 
Currently the basis for oost planning (that is: the preparation of the tender) is laid at the foreign head 
office. This brings with it a relatively lengthy communication line between the sites in Tanzania and the 
planning department at this head office, responsible for the tender preparation. Still, from the 
viewpoint of effective control this communication is crucial and should take place on every project. 
Information on any mistakes in the tender as well as oost data conceming the direct input factors 
should be fed back to the planning department. Only then accurate and realistic tenders on future 
projects cao be prepared. During this research no evidence has been found which indicated towards 
structural feedback from the sites to the planning department. This may be caused by the previously 
mentioned lengthy communication line. Based on this, the following is recommended: 

Box 8.2 Secoud recommendation 

By following this recommendation, the communication line is shortened, which may positively affect 
the effectiveness of feedback from the site to the planning department. Since this recommendation may 
involve considerable organisational changes, further research will be needed on this matter. 

Project managers are responsible for the preparation of a more detailed project planning as soon as 
the contract of a project has been won. The project manager will base this planning on the tender. 
Combing this with the situation as found in this respect at SJI, the following recommendation has been 
formulated: 

Box 8.3 Third recommendation 

With respect to project managers Briner and Geddes (1988) state that if they are to be successful they 
need to understand the context within which the project objectives have been set.3 The tender which, 
on construction projects, contains the project objectives ( expressed in time and costs ), is influenced by 
the degree of competition a contractor experiences. On the VfSC-project of SJI this was found to have 
led to a relatively low contract value and oonstruction period, with the consequences for the 
effectiveness of the oost control function. Eventually, it is up to the oompany's management to decide 
upon the level of both value and period in light of the entire company performance. Other aspects 
than mere profit may play a role in taking this decision. For example, a very small profit margin on a 
eertaio project may be accepted just to beat the competitors and/or because a profit on other projects 
covers for this small profit margin. It is not part of this research to make any recommendations with 
respect to the issues which play a role in setting the contract value and construction period during the 
tender phase. Still, from the viewpoint of an optimal site productivity performance, the management of 

3 Briner, W. and M. Geddes. Voderstanding the Big Picture: how to eosure that all the project team 
understand why they are there and for whom they are doing it. p.233. In: From conception to compktiofL 
Proceedill&f of the 9th world congress on project management. September 4th - 9th: Glasgow, 1988, p.233-240. 
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SJI should bear in mind the consequences of these issues for cost planning and cost control. &pecially 
on a project with a small profit margin tight planning and control may be crucial to limit any losses as 
much as possible. Since the project manager will eventually be responsible for the cost performance on 
a project, he should be informed on the underlying issues, which played a role in the determination of 
the contract value and construction period. Moreover, the company should give all the support it cao 
to the project manager in charge, before and during the production process. 

8.2.3 Feedback 
Feedback oomprises both feedback during the production process and feedback after the production 
process bas been completed. The former type of feedback depends on the size, type, complexity and 
duration of the project.4 

With respect to the VfSC-project little feedback was found to exist between the branch office and the 
site during production. Cost documents were oot always send to the branch office as required 
according to the oompany's cost control procedures. In general, this may hamper effective feedback 
from the branch office to the site. The following recommendation bas been formulated with respect to 
this situation: 

Box 8.4 Fourth recommendation 

Each project bas unique features when it comes to size, duration, complexity etc. Based on this 
different projects require different feedback procedures. Nygren and Paulson (1988) suggest the 
following in this respect:5 

- complex projects with a high priority for the company require feedback during the entire project 
duration with an interval of two weeks; 

- less complicated projects with a relatively low priority should receive intensive feedback at the 
beginning of the project in order to eosure that all the direct input factors are available and that the 
construction work cao start; feedback during the project should preferably take place once every 
month. 

So, the feedback procedures (e.g. frequency, subjects, communication methods) should be ascertained 
per project. The people involved should he informed timely on these procedures in order for the 
feedback function to effectively support the control function. 

As part of the feedback procedures regular meetings are recommended. During these meetings any 
irregularities found in the tender documents cao be presented. The cost performance cao be discussed 
and, at the same time, both parties (that is project - and branch office management) could provide 
feedback to eachother. Such monthly meetings may result in more effective feedback from the branch 
office to the site than is currently the case. Moreover, with the regular feedback given during this 
meetings project managers may also feel they are supported by the branch office. 

4 

.s 
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On some occasions the meetings should inelude all project managers in the company. In this way an 
exchange of information and experience can take place, which may contnbute to the problem solving 
capacity of the project managers. In an environment such as the Tanzanian, this capacity was found to 
be one of the crucial requirements for project managers. 

In genera}, more use should be made of experience gained on projects in the past. Currently nothing is 
done with the valuable experience gained on the various projects. However, such feedback can form a 
crucial input for the planning function, both during the tender phase and during the construction 
phase. This has led to a fifth recommendation: 

Box 8.5 Fifth recommendation 

The project management, the branch office management, as well as all heads of departments involved 
in the project, should participate in the debriefmg meetings. The meetings could provide the branch 
office management with more insight into the management capacity of its project managers as well as 
into any bottlenecks on office level, which require attention. 

SJI should introduce standard feedback reports, which are to contain extensive information on subjects 
like: 
- project characteristics: e.g. organisation structure, site lay-out used, storage metbod used, links with 

the office etc. 
- labourers: what probieros were experienced with the Iabour on site; how were probieros solved; 
- elient I consultant: how was the relationship with the elient and consultant; what probieros did occur 

and how were these solved? 
- suppliers: what materials and equipment were available in the surroundings of the site; what was 

their quality and price; how reliable were the suppliers? 
- local authorities: how did the contact with local authorities take place; which contact persons were 

used; how was the relation with these persons; which probieros did occur; how were these probieros 
solved? 

- environment: what were the elirnatic and soil conditions; how did they affect the work? 
- cultural aspects: were any specific custoros found to exist among labourers in the region, affecting 

the work in any way? 
- Iabour organisations: what was the position of Iabour organisations in the area; did contacts with 

these organisations take place; who were the contact persons; did any probieros occur; how were 
these probieros solved? 

The standard format of the feedback report should be ineluded in the 3T-file. The reports should be 
easily accessible to any project manager. They can be used by new managers to get acquainted with the 
scope of work encountered on construction sites in Tanzania. The availability of information on 
suppliers and relevant organisations in regions where projects took place in the past will avoid that 
managers have to find out everything again based on nothing. This could save time during the 
preparation of the production process. Moreover, the use of such information could lead to a more 
realistic planning, which again will positively contribute to the effectiveness of the cost control system. 

For the feedback reports to be effective, it is necessary that they are filled in accurately. This requires 
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trust on the part of the project managers that no negative measures will result from the feedback 
information forthem personally. This again requires a good relationship between the project managers 
and the branch office management. This can be realised by providing sufficient feedback and support 
during the production process. 

8.3 Productivity factors 

The TRINITY of planning, control and feedback not only applies to the costs of the direct input 
factors, but also to the productivity factors which may influence the site productivity performance. In 
chapter 2 we stated that thorough planning, control and feedback may contnbute to limiting any 
negative impact of productivity factors. As such, they arealso productivity factors themselves (see also 
table 7.1). Thus, by first tackling these three productivity factors, not only their own negative impact on 
the site productivity performance is limited, but at the same time the negative impact of other factors 
may be limited. By already considering these other productivity factors before start of the production 
process (=planning), suitable and timely measures may be taken for their controL Pure extemal 
productivity factors (e.g. available physical infrastructure, quality level of local materials, interest level) 
are hard to control by SJI. This control will be limited to including their role on a certain project in 
the feedback report (see also section 8.2.3). As mentioned, the heads of department should receive a 
copy of these reports. In case their department is responsible for maintaining regular contacts with one 
of the actors, who is responsible for the negative impact of an extemal productivity factor on a certain 
project, they could, based on the contents of the feedback report, take necessary action. For example 
at SJI this could apply to the administration/accounting department and the Iabour organisations. 

Since the control of pure extemal productivity factors proves to be limited, this means that SJI should 
control any intemal productivity factors as much as possible (since these may again affect the degree of 
ilnpact of extemal productivity factors, see also chapter 4, section 4.4). Any control measures in this 
respect should as much as possible be supported on company level. That is: by providing tools, 
guidelines and taking measures with respect to internat productivity factors, on company level, these 
factors may be tackled in a more structural way. Moreover, by including the impact of guidelines, tools 
and/or measures, as applicable to a certain project, in the feedback reports, a foundation is laid for 
tackling productivity factors on the long-term. 

A very crucial tooi should be provided with respect to the labourers working on construction sites of 
SJI: 

Box 8.6 Sixth recommendation 

This recommendation requires separate research into the effects of bonuses and incentives on the 
working speed of labourers on construction sites of SJI. Data for this research could be gathered by the 
various quantity surveyors of SJI on her sites. This was already done by the quantity surveyor on the 
VfSC-project on bis own record. Such activities should be stimulated and formalised more in the 
future by the branch office management. A database should be installed which is to contain the above 
mentioned data. 

A bonus and incentive scheme can support the weekly oost control system, which was recommended 
earlier. Cooke and Jepson (1979) discuss the principles of this combination in their pubHeation on oost 
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control for construction frrms (see also appendix T, page 157).6 By linking this bonus and incentive 
scheme to the weekly cost control system (which again is linked to the scheduling system), an optimum 
between construction period and construction costs cao he achieved. 
Currently, a maximum monthly bonus amount is set per Iabour type (see also appendix P, enelosure 
111). The use of bonuses is based on feeling and experience of the project management. The proposed 
bonus and incentive scheme will provide a more reliable basis to decide on th,e use of the bonus and its 
exact level. Moreover, registration of the bonuses provided and their effect on the working speed can 
again he a valuable input for the planning function with respect to future projects. 

A separate incentive scheme should he developed with respect to highly skilied labourers, especially 
foremen. Currently, little is done at SJI to tie these labourers and foremen to the company. Still, on 
the VfSC-project they proved to he very valuable. Training of such people by SJI is currently limited 
based on the argument (provided by the branch office management of SJI) that, as soon as these 
people have finished their training, they will leave to work for other contracting companies which will 
offer a better pay. Based on this one should look into the possibilities of setting up a longterm 
incentive scheme for highly skilied labourers and foremen. 

Eventually, the control of the productivity factors, as well as the control of costs will he the 
responsibility of the project manager. Project managers are thus crucial persons when it comes to 
achieving an optimal site productivity performance. Control of the productivity factors requires insight 
into: 
- the construction process as it took place up until the moment that the company won the project, 
- the operating environment. 
A recommendation for SJI with respect to the former aspect cao he found in box 8.3. 

The operating environment within which projects of SJI in Tanzania take place bas proved to he 
dynamic and uncertain. With respect to project managers this operating environment requires 
creativity. The branch office management of SJI in Dar es Salaam experiences that many project 
managers, who start to work in Tanzania for the first time, lack the right management capacities. At 
the same time, no training or preparation "period is provided for these project managers. Based on this 
the following recommendation bas been formulated: 

Box 8.7 Seventh recommendation 

This training should include the overview of productivity factors as presented in table 7.1. Next to that, 
the project managers should he thoroughly trained in a right and consistent use of the 3T-file. 
Currently this file is not consistently used on all projects. Moreover, as already indicated in section 
8.2.3, the feedback reports could in the future play a crucial rele in preparing project managers for 
their job. The feedback reports, supplemented with debriefmg meetings could provide the branch office 
management with insight into the management capacities of its project managers. 

Finally, considering the effect of the first few phases of the construction process on the site 
productivity performance of a contractor, the following recommendations bas been formulated: 

6 Cooke, B. and W.B. Jepson. Ccst and financial control for construction fimr.s. 1979, p. 105-106. 
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Examples of these other organisation forms are the building team and turnkey organisation. In the case 
of both organisation forms, and especially in the case of the latter, SJI would he able to affect bis own 
site productivity performance much sooner than is currently often the case. The company bas, through 
its links with the foreign head office, the capacity to also execute projects under turnkey arrangements 
(for example: the Sheraton project). lt is acknowledged that as a contractor SJI might not he in a 
direct position to determine the project organisation form. Still, with some regular clients she could 
discuss and advocate the principles of other organisation forms, as well às with several organisations 
within the Tanzanian construction sector (NCC, Ministry of Works, University of Dar es Salaam). This 
could contnbute to more knowledge on alternative project organisations forms among potential clients 
in the sector. 
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Epilogue: preconditions for the interaction 
between micro and meso level in achieving 
site productivity impravement 

Site productivity impravement means a more efficient use of direct input factors, which expresses itself 
in lower costs. This may contnbute to an increased profit margin for the contractor. Moreover, if the 
contractor is able to realise the production process on site in an efficient manner, this will have a 
positive impact on his image among potential clients. This again may contnbute to a strengthening of 
his position on the construction market. However, the contractor does not operate in a vacuum and, 
consequently, for an optimal site productivity performance in every respect, he eventually depends on 
developments which take place on higher levels in his operating environment. Not all the productivity 
factors which may affect his site productivity performance can be solved by himself. With respect to 
some factors measures have to be taken on meso and sametimes even macro level. These measures are 
the responsibility of the govemment. The govemment should alleviate the negative impact of the 
productivity factors. She has to create an enabling environment in which the contractor can achievè an 
optimal site productivity performance. In the case of the Tanzanian operating environment we have 
seen that many aspects deserve attention in this respect. Long-term focal point should be to develop 
and strenghten the research and education functions. The links between research and education 
institutes on the one hand, and the other actors in the construction process on the other, should also 
be strengthened to ensure a spin-off from these former institutes. This will provide the foundation for 
a more long-term impravement of the operating environment for contractors. On the short- and 
middle-term, attention should be focused on stimulating and supporting the other actors, such as the 
contractors themselves, the consultants and the suppliers of materials and equipment. 

In chapter 2 we stated that productivity impravement on micro level, if widespread, may contnbute to 
productivity impravement on meso level. Also according to chapter 2, site productivity impravement 
can be achieved by an efficient use of the direct input factors. Thus, site productivity impravement on 
micro level will eventually contribute to achieving efficiency on meso level. And this again is part of 
the development objective of the Tanzanian govemment:1 

'to develop an efflCient and effective, selfsustaining construction intlustry that is capable of meeting the 
diverse needs for construction, rehabilitation and maintenance of all building and civil works.' 

In general, an interaction with respect to the site productivity concept is thus noticeable between the 
meso and micro level. However, this does not mean that a balance exists between both levels when it 
comes to the way in which site productivity impravement is to be achieved. For example, in the case of 
SJI and the Tanzanian construction sector, the former may prefer the use of foreign materials if this is 
better from a site productivity point of view. The govemment strives at stimulating tlie local building 
materials industry and may thus prefer the use of local materials. From a gaveroment's point of view a 
balance will have to be sought between stimulating site productivity impravement on micro level and, 
at the same time, meeting the development objectives on meso level. For the Tanzanian construction 
sector, this requires a more intensive integration of the role of the govemment as a coordinator and 
elient. In general, the elient in the construction sector delermines what exactly will be constructed. 
Construction by the contractor has to take place according to the desires and specifications of the 
elient. Being the major elient in the sector, the govemment is in a very attractive position to implement 
eertaio policy measures through its role as a elient. Currently this integration of both roles of the 

Ministly of Worb. NalioiUII ColfSinlctiolt llflllutry DewlofHMIII Slmlq}. 1995. 
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government is limited to preferential treatment measures for contractors during the tendering phase.l 
Examples to strenghten this integration in the future are: the govemment could stress the use of 
certain materials, or the choice for a certain construction metbod etc. For this purpose she could 
require cooperation between the contractor on the one hand and materials producers and/or research 
institutes on the other.3 In this way a more coherent sector organisation will be attained, where several 
actors together contnbute to the development of the local construction sector. 

Within the framework of this research we especially paid attention to site productivity impravement at 
a foreign contracting company: Skanska Jensen International (SJI). The question may arise to what 
extent, in this case, the local construction sector of Tanzania benefits from this improvement. From 
the comparative case study ( chapter 6 and appendix L) it appeared that SJI maintains very few links 
with the local construction sector. She seldom works as a subcontractor. Participation in joint ventures 
in the past all involved other foreign contractors and not local ones. The only contact with local 
contractors takes place in case a local subcontractor is used. Evidence of other forms of cooperation 
between SJI and local contractors bas not been found. 
With respect to contacts with other actors, besides contractors, the only contact worth mentionable is 
the one with the University of Dar es Salaam (Department of Civil Engineering). This contact includes 
the provision of practical training positions by SJI for University students as well as assistance provided 
by SJI to the University on construction-related issues. The University also maintains contacts with 
local actors in the construction sector, which may stimulate an indirect transfer of knowledge etc. from 
SJI to the local construction sector. 
Striking was that no contact was found to exist between SJI and a crucial organisation in the Tanzanian 
construction sector such as the National Construction Council (NCC). SJI even experiences the NCC 
not to he cooperative towards her. 

To realise a spin-of( from the site productivity performance of foreign contractors (like SJI) to the 
local construction sector, these foreign contractors will need to be more directly involved in the 
development of the local construction sector. Currently the Tanzanian govemment is especially trying 
to proteet local contractors from a too strong competition from foreign contractors.4 In several 
developing countries such protectionist policies have been used.5 However, the value of such policies is 
doubted by several authors.6 Some of them argue that such proteetion measures are hard to lift. 
Whatever the case in this respect, it is argued bere that no harriers are built between foreign and local 
companies. In a country like Tanzania foreign contractors have proved to be needed on large and 
technically complex projects. The govemment should acknowledge and allow this, and, at the same 
time, implement policies which enable local contractors to benefit from the presence of the foreign 
contractors. One way of doing this is by setting up joint venture between both type of contractors. Such 
joint ventures are also by Ofori (1991) judged as a suitable way in 'nurturing the local contractors, 
while necessarily engaging the services of foreign flTDlS for the large and sophisticated projects'.7 
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Ofori (1991), p.27. 

Ofori (1991), p.26. 



Epilogue Chapter 9 

In Tanzania joint ventures between foreign and local contractors are stimulated by a preferential 
treatment, but under the current circumstances foreign contractors have sofar not proved very willing 
to participate in them.11 Toturn this situation, it is suggested here that the govemment selects certain 
major public sector projects for participation of both foreign and local contractors only. In the case of 
these joint venture projects use should be made of the building team concept, instead of the traditional 
project organisation concept. Within this former concept, the major actors in the construction process 
(dient, consultant and con tractor) are already working together in an early stage of the project.9 Both 
foreign and local contractors should be incorporated in the building team. The former for instanee as 
the main contractor and the latter as a subcontractors, depending on company characteristics. 

The above approach would give the following advantages: t 

- designers in the team could make use of the technica! expertise of the foreign contractors, 
contnbuting to the choice of a more efficient and effective construction method; 

- foreign and local contractors can complement eachother. That is: foreign contractors could transfer 
knowledge on e.g. management and construction techniques on to local contractors. The latter could 
transfer knowledge on e.g. local conditions, local customs and regulations etc. 

As mentioned before, foreign contractors have sofar proved to be unwilling to participate in joint 
ventures. Ofori wams that, eventually, such participation has to be voluntary and cannot be forced 
upon by the govemment.10 To make foreign contractors interested to participate in the case of 
Tanzania, it is thus essential to stress the advantages for them. First of all, this advantage romprises the 
use of local contractors' knowledge on the Tanzanian situation. Second, foreign contractors are allowed 
on govemment projects. 
In first instanee it may be necessary to develop separate construction packages within one and the 
same project, for the foreign and local contractor. This will make the foreign contractors (partly) 
independent from the local contractor. This may increase the foreign contraetar's willingness to 
participate. In case such projects prove to be a success, such a rigorous division may not be necessary 
in the future. 
To stimulate the whole undertaking, the govemment should assure enough fmancial resources during 
the entire construction time and avoid late payments. If not enough fmance is available locally, a 
project proposal could be submitted with a foreign donor. The latter might be willing to participate, 
since on the one hand the local construction sector is stimulated, but at the same time he can bring in 
a contractor of his country of origin. 

From an öptimal site productivity point of view it is also suggested here to organise the contractors 
operating in the Tanzanian construction sector more explicitly in the Tanzania Building Contractors 
Association (TBCA). The TBCA should fulfill a more crucial role in the construction sector. lt should 
beoome the central representing body for the contractors in the country. lts main priority should be to 
unite and represent these contractors towards all other actors in the sector, especially the govemment 
and its subsidiary bodies. To perform effectively in light of the objective to reach a more enabling 
environment, TBCA should also be provided with detailed information on its members. This 
information should come from these memhers themselves. The supply of the information could be 
made a precondition for membership. The information to be provided by each contractor should 
include: ownership, main area of construction activity, fmancial company data, annual reports, 
personnet and equipment available, past and present projects under hand and other, related data. 

The collected information could be used to advise the govemment on the future development of the 

s Based on interview with Mr. Muhegi of the National Construction Council. See a1so appendix E. 

9 Erve, HJ. van het. Bouwproces/eer. Eindhoven University of Technology, 1994, p.40-42. 

10 Ofori (1991), p26. 
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Chapter 9 Epüogue 

local construction capacity. This could help the government again to provide contractors more insight 
into future demand developments in the sector. This insight will give contractors more certainty as to 
future possibilities. This again can stimulate investment on the part of these contractors, contnbuting to 
a self-sustaining and developing industry. Since the government is the major elient in the sector it is 
her task to make a realistic planning of the future demand. Current efforts of the government to 
improve her planning system ( chapter 5) contnbute to the achievement of this. 

Information on future demand developments should result from: 
- central registration of projects started, completed or abandoned on a yearly basis, 
- government budgetary developments, 

(this should also prevent late payments on future government projects) 
- donor budgetary developments «rith respect to the Tanzanian construction sector .. 

The former information souree should contain more than merely starting and completion dates. 
Registration of the type of inputs used, construction metbod used etc. could also provide insight into 
qualitative demand developments. This again could contractors provide indications on the development 
of their personnet and equipment fleet. Moreover, it could provide educational and research institutes 
with an indication in what direction to develop their programs. 

This central registration could best be executed by the NCC, being the central government organisation 
in the sector with direct links to the Ministry Of Works. The NCC and the TBCA be stimulated to 
exchange demand and supply information. 

The above preconditions, creating an enabling operating environment, involving foreign contractors in 
the development of the local construction sector and organising contractors in the TBCA, should, 
altogether, contnbute to a more satisfactory site productivity performance from a sectoral point of 
view. 
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Appendix 

B Productivity levels 

In table B.1 below is indicated what is to be included in the output and input when discussing productivity 
on different levels within the construction sector. This table serves to give an indication of the differences 
with respect to the output and input on these various levels. lt is not the intention to present an 
exhaustive table on the subject. 

Under 'input' all inputs are mentioned which are relevant on the level concemed. Depending on the choice 
of.using single factor or total (factor) productivity, one can decide which inputs to include. Some examples 
on how to measure and express the output and inputs are included. These were taken from: 
- Weber, S.F. and B.C. Lippiatt. Productivity measurement for the construction industry. 1983, p.2-4; 
- Erkelens, P.A. Selfhelp building productivity. A method for improving house building by low-income groups 

applkd to Kenya 1990-2000. 1991, p. 96. 
Both the output and inputs cao be expressed in monetary, time or physical units, keeping in mind the 
(dis)advantages of each unit type, as presenled insection 2.2.1 of chapter 2. 
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Appendix B Productivity levels 

Table B.l Productivity on different levels in the construction sector 

Level 

Sector 
( = aggregated 
productivily of all 
construction companies 
operating in the sector) 

Usefulness: 
- compare sector with 

other sectors in 
national economy; 

- compare sector with 
construction sector of 
other countries; 

- evaluate sector perfor­
mance in time; evaluate 
against sector policies. 

Company 
( = aggregated 
productivity of all 
projectsof a company) 

Usefulness: 
- compare company with 

other contracting 
companies; 

- evaluate oompany's 
performance in time; 
evaluate it against 
company goals. 

Project 

UseMness: 
- evaluate projeet's 

performance against 
project goals; 

- compare project 
productivity with that 

Output 

Total value of all construction activities 
in a country (e.g. value of receipts). 
N.B. Subcontracted work not to be 
included to avoid double counting 

Value of all construction workof 
a company in a eertaio period (e.g. 
aggregated contract sums received). 
N.B. Company activities other than 
construction not to be included in the 
output 

Total value of project (e.g. total contract 
value, value added of buüding production). 

on other company projects; 

Site 
( = part of productivily 
value on project level) 

Usefulness: 
- evaluate site perfor­

mance in time 

6 

Total value or quantity of construction 
work executed on site. Monetary units 
most suitable (e.g. contract value of site work 
only), because physical units may not 
be the same for all construction activities. 
Physical units suitable when considering 
site productivity for a single activity only. 
(e.g. m 3, m2 etc.). 

Input 

All input factors which are used in the 
realisation of construction work. lncludes 
all employees which earn their subsistenee in 
the construction sector (including for exam­
ple architects, quantity surveyors). Inputs to 
be included: all Iabour (e.g. tota/ hours 
wor/eed, total number of emplujees, total 
salaries paid), materials (e.g. value of output 
minus value added to purclulsed goods and 
services by a ftrm's production processes), 
equipment (e.g. total machine hours used, total 
rental costs paid), management, consultancy, 
design (e.g. total salaries paid forthese three 
services). 

All inputs used by a company, in the 
office and on the various sites, with respect 
to the various construction projects. This 
includes project management, office 
personnel, materials, equipment, site 
Iabour. 
N.B. Only those office departments to be 
included which are involved in construction 
work. 

All inputs used in the realisation of a 
project, on and off site. This includes: 
construction and non-construction Iabour 
(e.g. total number of labourers on site, total 
wage costs), matenals (e.g. total weight or 
volume of materials used), equipment (e.g. 
machine hours, total equipment costs), 
subcontractors, costs of inputs (personnel) 
used on office level. 

Only input factors used on site to be 
included: Iabour, materials, equipment and 
subcontracting. Same units as suggested 
above can be chosen from on this level. 



Append~ 

Casts within 
the site productivity concept 

C.l Introduetion 

Costs constitute a crucial concept within the site productivity defmition of chapter 2. Therefore, this 
appendix, first of all, discusses the meaning of this concept in more detail. Second, the varloos types of 
costs incurred during the construction process are explained, considered from the contraetar's point of 
view. As we will see notall these costs are to be included in the site productivity concept. Subsequently, 
the varloos costs incurred by the use of the direct input factors Iabour, materials, equipment and 
subcontracting are dealt with. 

C.2 Definition of costs 

No single, unambiguous definition exists for the word 'costs'. In general, costs are the sacrifices a 
person or organisation has to make in order to achieve a certain predetermined goal. However, the 
exact definition depends on the position and characteristics of this person or organisation. That is: the 
definition depends on from whose perspective costs are considered. According to Cooke and Jepson 
(1979), costs thus have 'an objective element, which is interpreted in the context of a series of 
subjective judgements about risks, returns and value'.1 

Within the scope of this research costs are considered from the viewpoint of the contractor. However, 
the costs of realising one specific construction work do not necessarily have to be exactly the same for 
every contractor, nor do they always have to be the same for an individual contractor. Costs vary: 
- from country to country · 

The costs directly or indirectly arising from the use of direct input factors during the production 
process, will not be the same in every country. Unit prices of the direct input factors may change 
(e.g. varianee in wage levelor material prices) as wellas the conditions onder which production will 
take place (e.g. soil conditions, climate, availability of infrastructural facilities). 

- within a country 
Even within one country the costs of constructing a specific type of building, may vary according to 
the exact place where the building is constructed. Certain regions may bring extra costs for the 
contractor, due to, for example, a Jonger distance from bis head office (extra transport costs), 
different soil conditions per region etc. 

- from company to company 
Cost variations between companies are caused by variations in:2 

* degree of mechanisation: the proportion in which Iabour and equipment are used respectively. 
One company may choose a labour-intensive construction method, where another chooses a more 
equipment-intensive method. This choice will depend on company characteristics (availability of 
equipment), but also on country characteristics (prices of both Iabour and equipment). 

* degree of organisation: to what extent is a company able to organise the production process 
efficiently? 

Cooke, B. and W.B. Jepson. Costand financial control foiconstruction firms. 1979, p.l. 

2 De Jong, J. de. Kosten en kostenbewaking in het bouwbedrijf. 1968, p.9-10. 
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Besides oost variances in space, costs cao also change over time. Input prices will change over time, for 
example due to the overall inflation in a country. Since the level of inflation may change from country 
to country, so may again the oost varianee over time per country. Finally, intemal developments within 
one specific company cao cause a oost varianee over time for this company. 

De Jong (1968) defines costs as all sacrifices necessary in the realisation of a eertaio output.3 

Unnecessary sacrifices are oot part of the costs: they constitute wastage. However, oot all wastage 
should automatically be considered as an unnecessary sacrifice. Even under 'ideal' circumstances, some 
wastage may occur. This waste level should, however, be kept to a minimal. The degree to which a 
company is able to minimise its wastage level, determines its competitive position towards other 
companies on the market. 

Within the framework of this research, the costs defmition of De Jong is only suitable as definition for 
the estimated costs. In chapter 2 we stated that these estimated costs are assumed to be based on the 
most realistic, efficient and effective construction metbod from the viewpoint of the contractor. The 
estimated costs thus only include the necessary sacrifices, based on as little wastage as possible within 
the contraetar's capacity and capability. However, in practice construction may oot take place as 
efficiently and effectively as anticipated, due to a variety of productivity factors. Waslage may occur. 
This wastage bas to be included in the calculation of the actual costs. If oot, an inaccurate picture of 
the actual costs situation will result. 

Based on the above a distinction bas to be made between estimated and actual costs when defining the 
costs concept within the framework of this research. For estimated costs the following definition will be 
used: 

the monetary value of all sacrifices, which, according to the contractor, have to be made at least, in order 
to realise the site output in an e/f1Cient and effective manner. 

For actual costs the following definition will be used: 

the monetary value of all sacrifices actually made by the contractor in the realisation of the site output. 

C.3 Types of costs for the contractor 

The price paid by the elient to the contractor is the tender sum agreed upon between both parties 
durlog the tenderlog stage. The contraetar's costs are only a part of this tender sum. The difference 
between bis costs and the tender sum consists of an allowance for risk and profit.4 If the share of the 
costs within the tender sum beoomes smaller this thus means that the margin for profit and risks 
beoomes larger. 

The contraetar's costs do oot constitute a homogeneaus group. That is: different types of costs cao be 
distinguished. De Jong (1938) and Poortman (1993) make the following oost distinction:-5 
- work costs 

These are costs which cao be directly linked to the production on site. Based on this characteristic 

3 De Jong (1968), p.9. 

4 Maas, GJ. (ed.). Uitvoeringstechniek 2. 1993, p.28. 

s De Jong (1968), p.25-27; Poortman, E.R. In: Uitvoerifi&Stechniek 2. 1993, p.28. 
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work costs are also referred to as direct costs.6 Direct costs cao he unravelled into Iabour-, material-, 
equipment- and subcontracting costs. For calculation of the direct costs the basic formula C(osts) = 
Q(uantity) x (unit)P(rice) could be used.7 

- site costs 
These include costs of preparing, maintaining and dismanding the production system: the site. Site 
costs are costs which are incurred to enable the (efficient) use of the direct input factors on site. 
Included in the site costs are: 
- wage and salary costs of personnet and Iabour rwt directly involved in production on site (e.g. 

foremen, supervisors, accountant, quantity surveyor, watchmen etc.). The level of these site costs 
usually depends on the length of the production process. 

- Costs of water, electricity and telephone, insurance, costs of catering, transport costs etc. 
- Costs of supply and removal of office containers, conneetion to the electricity and water supply 

system. These costs usually occur once-only. 
- company costs 

This refers to costs made on company level for the benefit of production on site. These costs have 
to he divided among all the projects which a company undertakes at a specific moment. Company 
costs are incurred as soon as the contractor becomes involved in a project. 

Abuja (1980) and Pilcher (1976) combine the site and company costs as descnbed above, under the 
heading indirect costs.8 This is based on the fact that both costs types caooot he linked with a specific 
part of the site output. Abuja also considers interest, contingencies and escalation as indirect costs.9 

However, considering the different nature of all the items included (site- and company-related), a 
distinction as used by Poortman and De Jong is judged bere as being more appropriate and clear. 
Moreover, contingencies and escalation are, strictly spoken, oot part of the contractor's costs. They are 
part of the margin which a contractor includes in the tender sum to cover for any risks. In case this 
margin is used, wholly or partially, they forma cost for the contractor. 

Figure C.1 on the next page gives a schematic representation of the structure of the tender sum, 
including the various types of costs. 

C.4 Costs and site productivity 

In chapter 2 we stated that the costs, which arise from the use of the direct input factors are subject of 
control within the site productivity concept. These costs include the previously mentioned work costs 
(referred to henceforward as direct costs) and site costs. Company costs are oot to he included in the 
site productivity concept. They are part of a larger system: the contractor's company. They are part of 
the oompany's function and oot of the site's function. Control of the company costs is oot the 
responsibility of the management on site, but of the company management. 

In the remaining of this section attention is given to direct and indirect costs for each direct input 
factor included in the site productivity definition. 

6 

7 

8 

9 

Abuja, H.N. Successful construction cost control. 1980, p.43; De Jong (1968), p. 42; Pilcher, R. Principlesof 
construction management. 1976, p.200. 

De Jong (1968), p.18. 

Abuja (1980), p.43; Pilcher (1976), p.200. 

Interest: costs to be paid by the contractor in case external project financlog is needed. 
Contingencies: allowance for any unforeseen occurrences. 
Escalation: allowance for possible price increases of Iabour, matcrials and/or equipment. 
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Figure C.l Structure of the tender sum 

Tender sum 

Costs 

Direct costs Indirect costs Risk Profit 

Labour Materials Equipment Subcontracting Site Company 
margin margin 

costs costs costs costs costs costs 

Souree Basedon Maas, GJ. (ed.). Uitvoeringstechniek 2. 1993, p. 28. 
Norn The sections within the table have not been drawn to scale. Their proportion may change according to specific 

project conditions. 

C.4.1 Labour 
Direct costs within the Iabour component are the wage costs of the direct labourers only (used in 
production). The costs of indirect Iabour on site (foremen, supervisors and managers, quantity suiVeyor 
and accountant on site, etc.) are part of the site costs. Any costs resulting from specific employment 
conditions (like costs of transport, costs of food etc.) will also be considered site costs bere. Since the 
employment conditions may change from country to country and from company to company, so may 
thus the exact contents of this part of the site costs. 

C.4.2 Matenals 
The direct costs within the material component are formed by the unit price times the quantity bought, 
for each materiaL Any site costs linked to the material component are costs of transport and costs of 
starage of the materials on site. 

C.4.3 Equip~pent 
The equipment component in general oomprises various type of items:10 

- large equipment items, such as a crane, a concrete mixer; 
- auxiliary equipment items such as formwork; 
- small equipment items, which refers to tools. 
Another possible distinction is the distinction between direct equipment and indirect equipment. The 
farmer are those items directly used in production. This includes auxiliary, smallandsome of the large 
equipment items. Indirect equipment only refers to large equipment items. Examples of the latter are 
office and storage containers. 

The direct costs within the equipment component are calculated as quantity used times unit price. The 
quantity can be expressed in hours or pieces, depending on the type of equipment concemed. 
Depending on the souree of the equipment the unit price can be an hourly rental rate or the sales price 
per unit. Direct costs only involve direct equipment items, just like in the case of direct Iabour. Rental 
costs and/or the sales price of indirect equipment items are part of the site costs. Other site costs 
resulting from the use of equipment are casts of transport of the equipment to the site, costs of fuel 
and electricity. 

C.4.4 Subcontracting 
The direct costs of the subcontracting component is the amount of money wbich the main contractor 
bas to pay to the subcontractor. Depending on the contents of the subcontracting component, these 

10 De Jong (1968), p.20. 
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costs cover the costs of Iabour, materials and/or equipment supplied by the subcontractor. Costs of any 
of these direct input factors not supplied by the subcontractor himself, but by the main contractor, are 
not part of the subcontracting costs. These costs can again be divided into work costs and site costs, as 
descnbed above. 

The price which is agreed upon between a subcontractor and the main contractor can be a faed sum or 
a price per unit of work.11 In the latter case the subcontracting costs can vary with the amount of work 
carried out by the subcontractor. Such a price requires more control on the part of the main contractor 
than in the case of a faed price. 

11 De Jong (1968), p.25. 
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D 
Definitions 

Construction process: embraces all the procedures and actions from the initialive of a elient until the 
moment the constructed work is put into use by this client. 

Construction phase: includes all activities related to the preparation of the construction work, the 
construction work itself and the setding of the work. 

Operating environment: the socio-economie and geo-physical elimate in which a contractor operates. 

Productivity factors: factors which influence one or more of the productivity elements. Through this 
influence they can cause a difference between the estimated and the actual site productivity level. 

Productivity elements: in general: inputs, output, system and transformation process; in case of site 
productivity: direct inputs (Iabour, materials, equipment, subcontracting), site output, building site and 
production process. 

Labour: all human effort, skilis and knowledge which is employed by the main contractor and involved 
in the realisation of construction work on site. 

Materials: all structural materials, building materials and building products which are combined on the 
building site to form the site output and which are obtained by the main contractor from the supplier. 

Equipment: all large equipment items, auxiliary equipment and tools which are obtained by the main 
contractor and directly used in the production of the site output. 

Subcontractor: a construction organisation which is not an independent party in the contract with the 
client, but which is under contract directly to the main contractor. Under this contract the subcontrac­
tor executes part of the construction work. The subcontracting component consists of those Iabour, 
material, and/or equipment inputs which are supplied by the subcontractor himself. 

Site output: the building work which is to be realised on the building site during the production 
process by the transformation of direct input factors. 

Production process: the transformation of direct input factors into the desired site output, which takes 
place on site. 

Building site: geographicallocation where the production process takes place. 

Efficiency: the amount of direct input factors used to realise a eertaio amount of output as compared 
to the planned amount of these input factors, both expressed in costs. 

Cost control system: all information and organisation aspects which, together, have the purpose to 
control the costs of the direct input factors used on site during the production process and, in this way, 
to control the site productivity level. 

13 
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Planning: the process of setting targets and objectives and of formulating a plan on how to attain these 
targets and objectives. 

Feedback: the process of drawing conclusions from data resulting from a control system, translating 
these conclusions into corrective action whenever necessary, and informing the responsible persons on 
the desired action. 

Estimated costs: the monetary value of all sacrifices, which, according to the contractor, have to be 
made at least, in order to realise the site output in an efficient and effective manner. 

Actual costs: the monetary value of all sacrifices actually made by the contractor in the realisation of 
the site output. 

14 
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Appendix 

F Profile of Tanzania 

F.l Introduetion 

In this appendix a presentation is given of Tanzania. This is done by providing a profile of some major 
institutions within the Tanzanian society. The contents of this appendix lays down the national 
environment in which contractors in Tanzanian have to operate. As much as possible will be indicated 
what the possible and/or actual impact of certain national environmental characteristics is on the 
contractor's activities. 

F .2 The geo-physical profile 

F .2.1 Climate1 

elimatic factors can have a negative influence on construction work. This influence concems:2 

- the well-being of labourers (both physically and mentally), 
- the wearing of equipment, 
- damage of materials, 
- damage of finished works, 
- delays in work progress. 
All five aspects can have a negative effect on the contractor's project performance, including delays 
and an increase in the total costs of direct inputs. In general climatic factors can be considered the 
least controllable factor for a contractor. Based on this and their possible impact climatic factors 
require careful consideration and planning. 

Tanzania is situated in East-Africa, just south of the equator. lts landscape has considerable altitude 
differences, causing a varianee of temperatures in the country. Three elimate zones can be 
distinguished: 
- temperature zones: Southem (Iringa, Mbeya, Songea) and Northem Highlands (Arusha area), 
- warm and humid zones: around the lakes and coastal plateau, 
- hot and dry zones: inland plateaus. 
The mean annual temperature lies between 20 oe (Iringa and Arusha) and 25 oe (Dar es Salaam). In 
the coastal and lake areas the diumal and monthly · temperature differences are much smaller than in 
the higher parts of the country. 

Rainfall varies according to location and time. The largest part of the country has one rainy season, 
from December till May. In North-Tanzania two rainy seasons occur during this period: one in 
November I December and one from March till May. Twenty-one percent of the country receives more 
than 750 mm rain per year; only three percent receives more than 1250 mm (both 90% chance). 
Considerable differences are possible in annual rainfall, especially in the drier areasof the country. An 
overview of climatic factors for the major towns in Tanzania is presented in figure F.l. 

Mark, D.F.W. van der. Tanzania. 1975, p3; Africa South of the Sahara. 1995, p.924-946. 

2 Maas, GJ. et al. Uitvoerill&ftechniek 1. 1992, p.l02. 
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Figure F.l Climatic factors for major towns in Tanzania 
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Souree Based on: Mark. D.F.W. van der., Tanzania. Landendocumentatie K.I.T. 1975, p3. 

Especiallythe rainy period(s) can have a severe influence on the progressof construction projects. For 
example, pouring concrete should be planned as much as possible outside the rainy season, so that the 
chance of delay is limited as much as possible. Moreover, one bas to account for the fact that the 
access to building sites and road transport can be severely hindered by heavy rains. Two major projects 
going on in Dar es Salaam at the time of this research stated to have suffered serious delays due to 
heavy rains earlier that year.3 

The possible rains plus the large diumal temperature differences in some areas can also influence the 
condition of materials stored on site and of finished construction work. This requires special storage 
methods and proteetion techniques. Also, equipment on site bas to be protected from rains. If not, it 
will have a consequence on its life-time. 

Another impact of the elimate is the influence of high temperatures on the Iabour productivity. Heat 
can negatively influence the speed of work. 

F.2.2 Natura) resources 
The type and quantity of natural resources available within a country, is an important factor in the 
availability of local building materials. If certain building materials are not locally available they have 
to be imported. For the contractor this means more planning, knowledge of foreign suppliers, and 
provision of foreign exchange by the dient. If one or more of these three factors are not sufficiently 

18 

The projects concerned were: 'Extension/renovation of the Ardhi institute' and 'TDFL offtee block phase 11'. 
The fonner project was carried out by a foreign contractor, the latter by a local Class I contractor of 
Tanzanian-Asian origin. 
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taken care of, the procurement of non-locally available building materials may form a constraint. Based 
on this and from the viewpoint of a self-sustaining construction industry, it is very important to have 
natoral resources within the national boundaries. 
Available natoral resources in Tanzania include diamonds, gold, petroleum, salt, phosphates, coal, 
kaolin, tin, nickel, soda ash, iron ore, uranium and natoral gas.4 Natoral resources especially relevant 
for the construction industry, include clay (estimated production of 2 thousand metric tons in 1992), 
gypsum ( estimated production of 35 thousand metric tons in 1992), limestone (found down the coast 
and several places inland), po:zzolanic materials5

, vermiculites6
, lateritic soils7 and stones (like marbles, 

basalts, granites etc.).8 &pecially lime can be of great importance for the Tanzanian construction 
industry (e.g. use in building mortar). Current production is however inadequate and primitive. 

Kimambo (1984) listed several problems faced by the Tanzanian mining industry in the beginning of 
the 1980s.9 These include constraints such as a Jack of fmancial resources, a Jack of skilied high and 
middle management, a Jack of transport facilities, a very small intemal market and a long distance to 
the main world mineral markets. No data on current mining developments were available at the time 
this report was written. Several indicators could be used to express the mining developments over the 
years (e.g. yearly production per mineral type, number of new mines opened each year, demand for 
versus supply of minerals etc.). No data on these indicators were found though. Therefore the increase 
in mining GDP using constant prices is used here to get a first impression (figure F.2 on the next 
page). The graph shows that afteradecline during the eighties, mining GDP increased during the early 
nineties. This seems to indicate that (a slight) improvement and/or expansion has taken place in this 
sector. 

However, within the scope of this research it is more relevant to judge the performance of the mining 
sector from the viewpoint of the construction industry. This requires information on the ability of the 
mining sector to supply local building material producers with the necessary raw materials. No 
quantitative figures , were readily available on this subject. A survey of the National Construction 
Council (NCC), including 43 responding local building material producers, revealed the shortage of raw 
materials to be the major constraint for their production.10 

A major natoral resource in Tanzania are the forests and woodlands. These constitute 47% of the total 
land area. Approximately 30% of the total forest area is reserved by the govemment for, among other 
things, the production of timber, which is also used by the construction industry. Currently, the share of 
the construction industry in total wood use is only 2.2%. According to Van lwaarden (1996) the local 

4 

5 

6 

7 

9 

10 

Africa South of the Sahatr~. Europe publications Ud. 1995. 

Pozzolanic materials are matcrials which contain a considerable amount of silicates and aluminates. Those 
matcrials do not posses any binding characteristics of themselves, but, in combination with lime and water 
they can act as a binder. 

Vermiculite is a mineral which resembles mica and is used for similar purposes A building materials, 
produced by healing of · the mineral, bas the same name and is used for isolation purposes.(Mica is a 
glasslike material with a metal shine. This material can easily be split and resist high temperatures.) 

Lateritic soils are soils containing iron and aluminium, which came into existence by chemical weathering of 
certain stones in tropical areas. 

Dorgan, CA. (ed.) Gak counlly & world rankill&f reponed. 1995, p.49 +75; Kimambo, R.H. Mineral prospects 
in Tan.mnia. 1984, p.108-109 

Kimambo (1984), p.76. 

NCC. ldentification and promotion of utilisation of kx:al res<)Urces and kx:ally produced materials for the 
construction industry in Tan.mnia. 1992, p.9. 
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wood industry can currently fulfill the demand for wood from the construction sector in quantitative 
sense, but hardly in qualitative sense.11 

Figure E.2 Mining GDP expressedinindex figures (1976 =100) 
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Souree Bureau of Statistics. Sekcted statistica/ series 1951-1991. Dar es Salaam, 1994, p.33 

F .2.3 Infrastroctural situation 
A good infrastructure is essential for the socio-economie development of a country.12 Many production 
processes require transportation of raw materials and products. Contractors, especially those with 
projects inland, have to deal with sometimes bulky transport of building materials, building products, 
and equipment. A good road network can lead to decreased transport costs, because of decreased 
wearing and tearing of vehicles. It, moreover, saves time and thus costs. 

Figure F.3 (next page) gives a comparison of the amount of infrastructural facilities available in 
Tanzania as compared to those in other countries in the region. Considering the fact that Tanzania by 
far covers the biggest land area compared to its neighbouring countries, the availability of 
infrastructural facilities per 1,000 square kilometre land area seems to be limited. 

Apart from quantitative aspects one also has to look at qualitative aspects of the infrastructural 
facilities and their distribution over the country. Figure F.1 above includes the location of railways and 
major roads in Tanzania. It shows that large parts of the countries are not reachable by one of the 
major roads and/or railways. The road network is concentraled on linking the coastal area, and 
especially Dar es Salaam with other parts of the country. Problems experienced by the rail system 
include inadequate maintenance and a lack of rolling stock.13 

The most important infrastructural facility from the viewpoint of contractors is the road network. The 
total available road networkin Tanzania is approximately 85,500 km.14 Until recently this road network 

11 

12 

13 

14 

20 

Based on: Iwaarden, A van., 1996. 

Fleischeuer, MJA Road construction in Tanzania. Eindhoven University of Technology, 1994, p.3-5. 

Netherlands Development Cooperation. Tanzania. Evaluation of the Netherlands development programme with 
Tanzania, 1970-1992. 1994, p.47. 

Dorgan, CA. (ed.) Gale country and world ronlàng reporter. 1995. 
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was in a very poor state. The road density (5.8 km/km2
) was one of the lowest in the world. No relation 

existed between road density on the one hand and economie activities and population: size in the 
various regions on the other.15 Improvements have taken place in recent years, but they are still not 

Figure F.3 Infrastructural facilities in selected African countries and the Netherlands 
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sufficient to secure an optimal road network. Currently (early nineties) only 3,700 km of the networkis 
bituminised. 16 

Tanzania bas several coastal ports, of which the most important is the natural deepawater harbour of 
Dar es Salaam. lt seiVes as a transit port for land-locked countries in the region, such as Zambia, 
Burundi, Rwanda and Uganda. The presence of this harbour is very important for the development of 
the country (export/import) and is a major advantage over the previous mentioned land-locked 
neighbour countries. For the construction industry it facilitates the import of materials and equipment. 

Electricity is supplied by TANESCO. The electrical grid especially connects the main towns. Many 
rural areas are not connected yet. At the beginning of the nineties the situation with respect to 
electricity supply deteriorated, leading to rationing. This rationing affected industrial production in the 

15 

16 

F1eischeuer (1994). 

Netherlands Development Cooperation. Tanzania. Evaluation of the Netherlands development programme with 
Tanzania, 1970-1992. 1994, p.47. 
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country. During the period 1983-1992, the gross production of electrical energy increased only with 3.9 
%, whereas the population grew with approximately 300%.17 

F .3 The politica) situation in Tanzania si nee Independenee 

In 1961 Tanganyika gained Independence. Three years later it joined ZaOZlbar to beoome the United 
Republic of Tanzania. The Tanganyika African National Union (fANU) was the most important 
political party within die country at that time. In 1965 Tanzania officially became a one-party state: 
TANU became the only political party in the country; Julius K. Nyerere became the country's 
president. In 1977 TANU and the Afro-Shirazi Party, ruling on ZaOZlbar, joined to beoome the Chama 
Cha Mapinduzi (CCM), following the approval of a new constitution. This constitution acknowledged 
the principles of socialism and self-reliance. The political ideology of TANU/CCM, developed in this 
post-Independent period, bas had a crucial impact on the economie situation of Tanzania (see section 
E.6). 
The socio-economie crisis of the late seventies and early eighties and the consequent politica} changes 
versus a more liberalised economy, led to Nyerere's resignation. The ideology of the CCM became less 
and less influential. Under presidency of Ali Hassan Mwinyi an end was put to the political economy. 
Since 1986 a liberalisation of the economy is taking place. In 1992 the monopoly of the CCM was 
abandoned by law, foliowed by the registration of several political parties a year later. In 1995 the first 
multi-party elections were held, partly based on pressure from donor parties. The elections have 
resulted in a victory of the ruling CCM; Benjamin W. Mkapa bas succeeded Ali H. Mwinyi. Despite 
the CCM victory the 1995 elections should be viewed as the start of a more democratie process and of 
political self-consciousness among the population of Tanzania. 

F.4 Socio-demographical profile 

For a Iabour intensive industry such as the Tanzanian construction industry, it is very important to be 
able to make use of a Iabour force which is quantitatively and qualitatively sufficient. The socio­
demograpbic situation in the country plays an important role in this respect. 

F.4.1 Demograpbic cbaracteristics 
In 1993 the population of Tanzania comprised 26.7 million people. The average population growth 
over the period 1980 till 1993 amounts to 3.0% per annum.18 The population distnbution over the 
country is very uneven. The largest part of the population lives in the coastal area, where the 
possibilities for agriculture are most favourable. The urban population comprised 24.4% of the total 
1994 population. Dar es Salaam, although oot the capita} city, is by far the biggesturban centre of the 
country with over 2 million inhabitants; the second largest being Mwanza with over 200,000 inhabitants. 
Other major towns and their geographicallocation cao be found in figure F.l. 

Many different tribes live in Tanzania, but none of them constitutes more than 10% of the total 
population. Kiswahili bas been and still is a binding factor. No major ethnic struggles have taken place 
in Tanzania sofar, unlike in neighbouring countries such as Rwanda and Burundi. This makes the 
Tanzanian society in this respect a very stabie and secure society, which especially is a relevant factor 
in view of foreign ( contracting) companies operating in the country. 
Other population groups include Asians, which are primarily of lndian origin. Whereas the Tanzanian­
African population is mainly occupied with agriculture, the Tanzanian-Asian population bas a 

17 

18 

22 

World Bank. World Tables update 1994. (software prograrnme); Uniled Nations. JndustrüJ Commodity 
Stafistics Yearbook 1992. 1992, p.856. 

World Bank. World bank Tables update 1994. (~ftware programme). 
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dominant position in the trade sector. 

The economie reforms and politica} pluralism have slightly sharpened ethnic duferences (indigenous 
African versus Tanzanian-Asian and religious based duferences respectively). The future has to show 
wether or not Tanzania is capable of dealing with the major changes it is currently experiencing in two 
major institutions of its society. 

Approximately 51% of the Tanzanian population -is economically active.19 Figure F.4 gives an indication 
of the employment per economie sector for Tanzania mainland in 1990. The pie-chart shows that the 
majority of the Iabour force is working in the agricultural sector. 

Figure F.4 Share in employment per economie sector Tanzania mainland 1990/91 

84.2% agriculture 

4.2% business and other services 

s""""~-- 0.2% finance & realestale 
1.0% transport 

63% commerce 
~--- 0.8% construction 

Souree Bureau of Statistics. Statistica/ Abstract· 1993. 1994, p.21. 
Narn Includes paid, self employed and unpaid employees. 

F.4.2 Social characteristics 

0.1% electricity 
2.2% manufacturing 
0.9% mining 

During the period after Independenee the Tanzanian govemment, in line with the policy of socialism 
and self-reliance, gave much attention to the provision of social services, especially in the health and 
education institution. Due to a lack of financial resources the existing health system deteriorated more 
and more during the eighties. At the same time the population grew with an average of 3% per 
annum. Table F.1 gives a statistica} overview of some social indicators for Tanzania for the period 
1972-1992. 

Table F.l Selected social indicators for Tanzania, 1972-1992 

1972 1977 1982 1987 1992 

üfe expectancy (years) 465 49.0 51.0 51.8 50.8 

Infant mortality (per 1000) · 130.0 125.0 119.2 108.6 91.6 

Food production (1987 = 100) 93.4 110.3 103.6 100 85.6 
Souree World Bäïîk. World TäblêS 1994. (Söftware programme). 

19 UNDP. Human developmenl report 1992. World Bank. World Tables upda~ 1994. 
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F.5 The educational profilelO 

The Tanzanian construction sector is a relatively labour-intensive industry. It needs skilied and 
onskilled labourers, as well as highly qualified technicians and managers. For this, the sector depends 
on the country's educational system. The Tanzanian educational system can be represented by a 
pyramid, with primary education at the broad basis and tertiary education at the top, the latter being 
accessible to a selected few only. For the construction sector technical education is most important. 
Figure F.5 presents the structure of the technical education system in Tanzania. 

Figure F.S Formal technical education system in Tanzania 
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(Ph.D.) 31 - Ph.D. 

Universities abroad 
(M.Sc.Eng.) 29- M.Sc. 

DSM technical 
B.Sc. 
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27- Diploma in 

(B.Sc.Eng.) Engineèring (DE) 

Industrial 
Instructor experience 25-

In dustrial Full time instructor 

experience DSM technical 23-

Supervisor m 
college (FfC) Technician (FfC) 

Industrial experience 
21 - Supervisor ill 

Supervisor I, II Secondary schools Form VI 
Supervisor I, ll 

Industrial formal 19- Craftsman (grade I) 
Inplant training 

Craftsman (grade 11) (3 years) 
Secondary schools Form I-V 17 - Craftsman (grade lil) Nat Voc. Train. 

Centre: Trainee 
basic training 15 -

Primary schools Standard I-VII 

Souree Mmistry of lndustry. Local constnu:tion industry study. 1977, p.226; Dam, A. van. Onderwijs in Tanzania. 
1990, p.14/15. 

Soon after Independenee the Tanzanian education system proved to be qualitatively and quantitatively 
unsatisfactory. It could not meet the demand, especially not the demand for highly skilied people which 
came into existence with the disappearance of many expatriates. Under British rule only one locally 
educated African engineer was available. At the early seventies 180 locally trained African engineers 
were available. As a consequence of this, hardly any Africans were to be found at higher positions at 
that time. 
The then govemment decided to improve the educational situation in view of the political ideas of that 
time: 'educational self-reliance'. Most attention was given to the provision of primary education for 
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Altbach, P.G. International higher educatioTL An encyclopedia. Volume I, 1991; Dam, A van. Het 
onderwijs in Tanzania. 1990; Netherlands Development Cooperation. Tanzania. Evaluation of the Netherlands 
Developmenl programrru! with Tanzania, 1970-1992. 1994, p.269-271. 
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everybody ('universal primary education'). But, while primary education increased in quantitative sense, 
its quality decreased due to a lack of qualified teachers, instroelion materials and schools. The final 
result is that the primary enrolment ratio bas decreased since the late sixties till now (from 93% in 
1980 to 69% in 1991). Another important cause for this is that, although the government pays most of 
the costs, a lot of parents can still not afford to send their children to school. 
The entrance to secondary education bas long been rationed by the government. This was done to 
avoid producing more students than could be absorbed by the pubtic sector. The result of this rationing 
policy bas been the fact that currently Tanzania is among the two countries with the lowest secondary 
enrolment ratio in the world: 4.7% in 1990 (against 2.7% in 1970).21 

Tertiary education is only reserved fora few. The availability of third level institutions is very limited. 
During the period 1986-88 the tertiary enrolment ratio amounted to 0.3%. 

Figure F.6 shows the enrolment on primary, secondary and tertiary level for a few selected years in the 
past. Primary enrolment bas increased sharply over the period concemed. A less sharp increase was 
experienced in secondary education. Tertiary enrolment bas remained limited considering the selected 
years. 

Figure F.6 Enrolment at different education levels for 1961, 1971, 1981 and 1987 
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Souree Altbach, P.G. (ed.). International higher education An encyclopedia. 1991, p. 428. 

According to UNESCO a country bas to spend at least 6% of its GNP to education. Only then a 
qualitatively well-developed education system can be obtained.22 Public expenditure on education in 
Tanzania increased from 4.4% of GNP in 1980 to 5% of GNP in 1990. The biggest part of these funds 
are meant for primary education.23 Due to its focus on primary education, Tanzania experienced a 

21 World Bank. Tanzania. Social sector nwiew. Executive summary. 1995, p.16. 

22 De Volkskrant. Nederlands onderwijs haalt UNESCO-norm nret. U April1996, p.l. 

23 UNESCO. Statistical Yearbook 1995. 
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major increase in its literacy rate.: from 46% in 1978 to 76% in 1993 (both figures based on people 
aged 15 years and older).24 In judging these figures it should be notieed that the absolute population 
even increased from 17 to 26.7 million during the same period. 

From the viewpoint of the construction sector, impravement of the current education system seems to 
be very much needed. Only then the local construction capacity can imprave quantitatively, but, more 
important, also qualitatively. A very major constraint currently experieneed by the contracting sub­
sector would then be alleviated. 

F.6 The economie situation since Independence25 

The economie situation in · the past is briefly discussed to provide some insight into the underlying 
factors of the current economie status of the country. The period from Independenee till now can be 
divided in three main periods: 
- 1961 - 1966: this is the period befare the Arusha Declaration (section E.6.1), 
- 1967- 1981: during this period the economy was dominated by a policy of socialism and self-

relianee (section E.6.2), 
- 1982- now: this period is characterised by a transformation from an economy dominated by a 

socialistic policy to a more liberalised economy (section E.6.3). 

F.6.1 Period 1961 - 1966 
In the period after Independenee the First Five Y ear Plan for Economie and Social Development 
(FFYP) was formulated. This FFYP focused on industrial development and an acceptanee of 
dependenee on foreign initiatives. 
The effect of the Plan on the GDP was as follows: 
- the share of agriculture and mining declined from 52.3% in 1964 to 43.2% in 1969, 
- the share of industry increased from 6.6% to 10% during the same period. 

F.6.2 Period 1967 - 1981 
In 1967 TANU launched the Arusha Declaration. This meant the beginning of a period in which 
socialism and self-relianee were the key items. The most important means of production came under 
public control. The principles of the Arusha Declaration were brought into practiee by the Secoud Five 
Year Plan (SFYP), from 1969 until 1974. The Arusha Declaration led to many nationalisations of 
major local and foreign organisations. Trade was also nationalised. 

In 1974 Tanzania experieneed a first major crisis due to an increase of oil priees on the world market, 
leading to a worsening of the balanee of payments. The Third Five Y ear Plan (TFYP) could not 
imprave the situation. At the beginning of the eighties Tanzania viewed a severe balanee of payment 
crisis, caused by a combination of different factors. These comprised a lack of foreign exchange, 
dependenee on foreign aid and a major influenee of politics on economie decisions. The situation 
asked fordrastic economie reforms. In 1981 the National Economie Survival Programme (NESP) was 
launched. This was the beginning of a period of important politica! and economie changes. 

F.6.3 Period 1982 - now 
In cooperation with the World Bank a three-year Structural Adjustment Programme (SAP) was 
formulated in 1982. This programme meant the end of the socialistic economy and a transformation to 

26 

Dorgan, CA (ed.). Gale country and world rankifl[!;f reporter. 1995, p.BO; Euromonitor. World economie 
factbook 1994/5. 1995, p.413; Ferreira, Let al. Poverty lt~eome and Inequality. Tanzania 1993. 19995, p.30. 

Based on: Ministry of Works. Propo.sed Narwnol ConstructWn Indu.stry Development Policy. 1995; Economie 
policy w.r.t road transport in Tanzania, p.ll-21; Africa SoutJa of the Sahara. p. 924-946. 
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a more liberalised economy. lts main objectives were: 
- stimulation of the private sector, 
- decrease ·in govemment expenditures, 
- relaxation of price controls. 

Appendix F 

Although at the start successful, a lack of foreign exchange hindered production and economie growth. 
It thus was necessary to continue and even intensify the reforms started under the SAP. 

In 1986 the Economie Recovery Programme (ERP) was launched, which was greatly influenced by 
IMF-policy. The overall objective of the ERP was to stop the economie decline from the late 1970s 
and early 1980s. The IMF insisted on the following reforms in change for its support to the 
programme: 
- reduced govemment influence, 
- more opportunities for the private sector, 
- domination of economie criteria over political ones, 
- a realistic exchange rate, 
- a stabie and more favourable balance of payments. 
With this first ERP, from 1986 till 1989, an impravement of the economy was noticeable: GDP grew 
with an annual average of 4.1% during this period, industrial exports increased and a recovery took 
place in agricultural production. Export eamings increased and, in combination with increased donor 
support, this had a positive impact on the availability of foreign exchange. This again stimulated 
import, making more goods and services available for the various economie sectors. 
On the other hand, the balance of payments problems, and the exchange rate measures have had a 
negative impact on the provision of social services during this ftrst ERP-period.26 

One of the key elements of the first ERP was rehabilitation of the infrastructural situation. The 
Integrated Roads Project, initiated under the ERP, was a great stimulus for the construction industry. 
This project, first of all, bas had a direct impact on the construction industry, by increasing its activity 
level. Second, it bas an indirect, long-term effect, since it makes transport of materials and equipment 
to the building site more efficient and cheaper. 

In 1989 the Fifth Five Year Plan (FFYP) was launched, focusing on the transport and communication 
sector. In the same year the second ERP (ERP 11) started. This Programme focused on the same 
objectives as the ERP I, supplemented with the objective to decrease the social costs of the adjustment 
measures. 

Presently no five-years plans are used anymore. They have been replaced by a system of Rolling Plans 
and Forward Budgets (RPFB), covering a period of two years with a review taking place every year. 
The RPFB's contain policies for every major economie sector. 

F.7 The Tanzanian economy in statistles 

The economie developments discussed in the previous section are summarised in the ftgUres below, 
using a few selected economie indicators, like GNP per capita versus population growth, GDP, 
inflation rate, interest rates, and exchange rates. 

According to figure F.7 the GNP level experienced a negative growth rate during most of the period 
1983 till 1993. At the same time the degree of this negative growth is fluctuating. Overall, the GNP 
shows an increasing trend. In the same period the population increased with an average yearly growth 
rate of 3.0%. Consequently, the GNP per capita shows the sametrend as the GNP. 

National Gaverrunent of Tanzania. Economie &covery Progmm IL 1989, p 1(2. 
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Figure F.7 GNP per capita and population growth, 1983-1993 
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According to fJgUre F.8 the GDP seems to have improved under the economie reforms. The share of 
the agricultural sector in GDP bas increased slightly over the years at the expense of services. The 
share of the industrial sector in GDP remained constant oomparing 1983 and 1993. 

Figure F.8 Gross Dornestic Product and share of economie sectors in total GDP level, 1983-1993 
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Souree Bureau of Statistics. National accounts of Tanzania 1976-1993. 1994, p.9/10. 
NarE Basedon constant 1976 prices 

The intlation rate (figure F.9) decreased from 1983 till 1990. Since the early nineties the intlation 
shows an increasing trend. The current level (235%) is still on the high side and does not meet 
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government objectives (1993: 15%).27 To limit the inflation, interest rates were increased (figure F.9). 
The higher rates make investments in Tanzania more attractive, attracting foreign investors. On the 
other hand, borrowing money beoomes more and more expensive, which can he a severe constraint for 
the expansion of economie activities, including construction activities. 

Figure E.9 loflation rate and interest rates, 1983-1994 
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Souree Africl;ln Development Bank. African Development Report. 1994, p.134; The President's Office. Rolling Plan 
and forward budget for the period 1994!95-1996/97. 1994, p.3; Bureau of Statistics. Statistica] Abstract 1991/93. 
1992/1994, p.22. 
Nam Inflation rate bas been based on the Consumer Price Index (CPI). 

The trade liberalisation, after 1986, increased import/export possibilities for the private sector. This 
resulted in more (building) materials and products being available on the local market. But, although 
import became easier, it also became more expensive, since the official exchange rates were adjusted 
Figure F.10 shows a sharp increase for the exchange rate in 1986, after the introduetion of more 
realistic exchange rates. 

The President's Offtce. Rolling Plan and Forward Budget for the period 1994/95-1996/97. 1994, p3. 
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Figure F.lO Exchange rates for the period 1980-1992 
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1995, p.lll. 

F.S Tanzania's international relations 

Figure F.ll below gives an overview of the export and import structure of Tanzania in 1992. Tanzania 
is mainly an exporter of nonfuel primary exports and an intporter of manufactures. This relatively great 
dependenee on primary exports only, makes the Tanzanian economy rather vulnerable to extortioO:s. 
Especially since primary production to a great extent depends on elirnatic conditions. 

Figure F.ll Export (left) and import (right) structure for Tanzania, 1992 

Non-fuel primazy products 81.4% Manufactures 76.2% 

Non-fuel primazy products 105% 

Souree World Bank. World Tables update 1994. (Software programme). 

Since the export-import balance does not provide Tanzania with the necessary fmancial resources, it is 
largely dependent on extemal fmancial assistance. In 1992 the extemal debt of Tanzania amounted to 
16.8 times the export eamings of that year and to almost 2.5 times the GDP level. 
Figure E.12 (next page) below shows bilateral and multilateral aid received by Tanzania per donor. 
The pie chart shows that especially the Scandinavian countries and The Netherlands and Germany 
have provided relatively a lot of financial assistance. 
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The vast amount of foreign fmancial aid has made the Tanzanian economy very depend~nt on this type 
of financlal source. In 1990 the ODA amounted to 42.8% of the then GDP and even to 288.7% of the 
country's export. With the increasing tendency among donors to limit the development assistance 
and/or to tighten the ·conditions of the aid, this dependency is even larger than merely expressed by 
these figures. 

Figure F.12 Total net ODA to Tanzania by main donors, 1970-1992 
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Souree Netherlands Development Cooperation. Tanzania. Evaluation of the Netherlands Development programme, 
1970-1992. 1994, p.62. 

F.9 Condusion 

To conclude the above presenled profile of Tanzania, the country will be ranked using official ranking 
indicators. Ranking can take place on the basis of economie indicators and social indicators. Both types 
are used bere, since economie growth should be accompanied by a better futfilment of basic human 
needs. Ranking is done with respect to other countries in the region and the entire · group of law­
ineome countries.28 

Figure F.13 shows the GNP per capita level per country and HDI index for Tanzania and neighbouring 
countries. According · to World Bank measures, all countries are to be classified as law-ineome 
countries. The GNP per capita level of Tanzania is on the lower side compared to other countries in 
the region and also compared to the entire group of law-ineome countries. 

All countries are ranked as low human development countries, with Tanzania just 'above the average 
HDI score for the nine countries depicted (0.266 versus 0.262). 

28 Law-ineome oountries are those oountries with a 1993 GNP per capita of less than 695 US$. Basedon 
World Bank classiflcation. 
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Figure F.13 Ranking of Tanzania and neighbouring countries on the basis of GNP per capita (1992) 
and HDI inde:x: (1991)1 
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Profile of the 
Tanzanian construction sector 

G.l Introduetion 

In this appendix attention is given to the performance of the construction sector of Tanzania. This 
concerns past and present performance as well as future performance expectations. This appendix 
should be read in conneetion with appendix F, which presents the national operating environment. This 
environment sets the framework for the construction sector and its actors. 

G.2 Historie developments in the construction sector 

Long time the Tanzanian govemment did not have an official policy for the construction industry. lts 
importance for the development of the country was never fully realised and exploited. In 1977 the 
govemment had a major study conducted on the situation in the construction sector.1 The underlying 
motivation for this study was the undesirable state-of-affairs noticed within this sector. 

During the early colonial days no indigenous construction industry existed in Tanzania. The necessary 
construction works were carried out using foreign resources. Only in the 1920s and 1930s the first 
general contractors had established themselves in the country. Private initiatives constituted the major 
part of the construction activities during this whole period. 

After Independenee the construction industry suffered from a lack of confidence among potential 
investors. By the mid sixties, with more political stabilisation being reached, the sector showed a more 
positive development.2 

During the seventies the industry was strongly influenced by the contents of the Arusha Declaration. 
For the construction industry the following objectives were set:l 
- reduce the import-content of construction programmes and make maximum use of local materials 

(self-reliance ), 
- develop sufficient capacity in the industry, with increased efficiency, a greater degree of cost control 

and improved quality of design and workmanship, on a level compatible with the economie and 
sociallimitations of Tanzania (economie and social transformation), 

- increase the public sector participation in construction programmes and distnbute capacities and 
benefits more evenly throughout the country (in line with policy of socialism). 

The govemment was not able to realise these objectives. She did however beoome the major investor: 
during the first ten years after the Declaration 90% of the annual construction activities was initiated by 

2 

3 

Ministry of Works. Local Construction Industry Study. 1977. 

Mkanga, P J. The development of public construction capacity. p3. In: National Construction Council. Role 
of contractors in national development seminar. Arusha, 1982. 

Wells, EJ. Expansion of public sector construction in Tanzania.1984, p.l. 
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the govemment.4 In 1970 the govemment even nationalised one of the existing construction companies 
of that time and became full owner. This company had to be the govemment's direct link with the 
construction market.5 

It soon proved that the demand in the construction industry exceeded the supply by the pubtic sector. 
Despite the govemment's intentions, the construction industry therefore continued to depend on private 
inputs: in 1982 only 14% of the pubtic construction works was realised by pubtic contractors. The 
remaining part was realised by private contractors.6 But the new poticy, and especially the aspect of 
nationalisations, led to a decline in private initiatives, increasing the gap betweendemand and supply. 

At this time the industry also still heavily relied on foreign sources, both for materials, and manpower 
and expertise. Actually, foreign companies prove to have always played an important role in the 
construction sector, despite all the intentions of the govemment to change this situation.7 

The results of the 1977 Study meant the tuming-point in the attention given by the govemment to the 
construction sector. Until that time the contribution of this sector was considered marginal as compared 
to more relevant sectors, like the agricultural. The growing awareness with respect to the crucial role of 
the construction sector in socio-economie development, together with the results of the 1977 Study, 
showed the necessity of drastic govemment action. 

The main problems the industry saw itself confronted with during the seventies and the beginning of 
the eighties, included:8 

- a severe shortage of local contractors and consultants, 
- a lack of skilled manpower and supervisory staff, 
- a severe shortage of foreign-exchange, and consequently: 
- a lack of imported building materials and equipment, as well as of raw materials and machines 

necessary for local production. This uncertainty in the supply of resources resulted in an increase of 
construction costs. This cost development was also stimulated by: 

- a general rise in prices and wages (also affecting other partsof the economy), 
- a low productivity level, 
- decreasing competition (resulting in high profit levels for contractors). 
The two latter factors were caused by the gap between construction demand and supply. Private 
contractors did not dare to expand their capacities, out of fear for nationalisations. Moreover, the high 
profit levels did not provide them any stimulus to increase the productivity level on their projects. The 
high risk level was included by the contractors in their tenders, which also had its effect on the level of 
construction costs.9 

As a consequence of the above-mentioned bottle-necks the share of construction in total GDP declined 
from 5.3% in 1973 to 3.8% in 1982. The economie problems had also clearly affected the construction 
industry. In 1982 200 public sector projects were suspended. The govemment only continued and 
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Wells (1984), p20. 

Ministry of Works. National Construction Jndustry Development Strategy. 1991, p.U. 
Personal interviews. 

Wells (1984), p3; Ministry of Works. Construction Jndustry Work Study. 1977, p.90-93. 

Ofori, G. lmproving the construction industry in declining developing economies. In: Construction 
Managementand Economics.1984 (2), p.127-132. 
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started projects which could count on foreign fmancial support.10 According to the apinion of Wells 
(1984), who conducted a study on the construction industry of Tanzania in the early eighties, the sector 
was, at that time, at the point of collapse.11 

The above presented historie developments in the construction industry laid the foundation for its 
current performance. 

G.3 Current performance of the construction sector 

Figure F.1 below gives an indication of the growth of construction GDP versus total GDP, for the 
period 1983-1993. Total GDP bas experienced a steady growth, especially after the economie reforms. 
Construction GDP shows a much more constant development. The statistica} data included in enelosure 
I at the end of this appendix reveal a very fluctuating movement iJi the growth rate of construction 
GDP, from a negative growth of 41% in 1982/83 to a positive growth of almost 70% in the year 
1989/90. Moreover, according to the figures in table 1.1 of this enclosure, the contnbution of the 
construction sectortototal GDP growth seems to be limited during this entire period, and sametimes 
even negative. 

Figure G.1 and the statistica} data of table 1.1 show no structurallink between the current growth of 
the Tanzanian economy and the share of the construction sector in this growth. On the contrary, 
whereas the economy shows a structural growth, the construction industry seems to be very unstable. 
This could indicate that the informal sector, which is not represented in the official statistics, fulfils a 
considerable part of the demand for construction which irrevocably results from the overall economie 
growth. However, one should also not neglect the possible influence of a certain degree of 
inaccurateness in the construction statistics. Currently, the Bureau of Statistics, in cooperation with the 
World Bank, is trying to cover the construction sector in a statistica} way which is to be more elaborate 
and accurate than at present. The results of this operation are not available yet. 

Figure G.l Total GDP and construction GDP, 1983-1993 
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Souree Bureau of Statistics. National accounts of Tanzania 1976-1993. 1994, p. 9/10. 

10 Ofori (1984), p.129. 

11 Wells (1984), p.4. 
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Another important economie indicator for the construction industry is its share in Gross Fixed Capital 
Formation (GFCF). Enelosure I also contains an extensive overview of data on this economie 
parameter. Figure G.2 below provides a ftrst insight into the share of construction works in total GFCF. 

According to this figure construction works form a minor part of total GFCF. The share of building 
works has even decreased since 1983; the share of other works (land improvement, road, water and 
other works) increased. This latter development could be attnbuted to the lntegrated Roads Project, 
which started at the early nineties. 

Figure G.2 Total GFCF and the share of building and other works, 1983-1993 
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Souree Bureau of Statistics. Selected Statistica/ Series 1951-1991. 1994, p. 35; Bureau of Statistics. Statistica[ 
Abstract: 1993. 1995, p. 31. 

G.4 Government objectives for the construction sector 

G.4.1 The future economie contribution of the construction sector 
In the previous two sections the past and present position of the construction sector in the overall 
economy of Tanzania has been discussed. Figure G.3 (next page) presents the future economie 
contribution of the sector as projected by the govemment (using GDP figures). Also included is the 
extrapolated development of both total and construction GDP. 

Both for total GDP and construction GDP the projections of the govemment shows a slightly more 
optimistic development, as is to he expected according to the extrapolations. For construction GDP this 
is largely due to a difference in base figure used for 1993. 

It is the govemment's intention to tune the future development of the construction industry to the 
overall social and economie developments.12 Based on both the projections and extrapolations in figure 
G.3 this doesnotseem achievable in the near future. 

12 Ministry of Works. National Construction Jndustry Development Strategy. 1995, p.17. 
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Figure G.3 Projected and extrapolated development of total GDP and construction GDP 
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Souree Bureau of Statistics. Statistica] Abstract 1993. 1994, p.31; Bureau of Statistics. Selected Statistica[ Series 1951-
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G.4.2 Policy objectives for the construction secto..U 
Only in 1991 the govemment of Tanzania formulated its first comprehensive policy strategy for the 
construction industry. In this first policy document, the govemment formulated the following overall 
development objective: 

'to develop an efficient and effective, selfsustaining construction industry that is capable of meeting the 
diverse needs for constrnction, rehabilitation and 11Ulintenance of all building and civil works.' 

The existing construction capacity will have to be exploited and expanded to the fullest. At the same 
time, the development and creation of new capacities will have to be encouraged. In the national 
context the sector has to contnbute to the country's economy and self-sufficiency. 

G.S Actorsin the Tanzanian construction process 

G.S.l The clients 
In the case of Tanzania the client's role in the construction process is dominated by the govemment. 
According to the Ministry of Works (MOW), which is the main responsible body for the construction 
sector, 90% of the building projects in the country is initiated by the govemment and 100% of the road 
projects.14 This is not totally surprising, since most construction works involve huge costs, which cannot 
be afforded by many private actors, especially not in a developing country like Tanzania. Moreover, 
some construction works have a community character (like roads), which makes the govemment the 
right 'person' to act as initiator. Still, the overall priority given by the Tanzanian govemment in recent 
years, to private sector activities might also give a more prominent role to this sector on the 
construction market in the near future. 

Some of the govemment projects are financed by foreign donors, which may not be surprising 

13 Ministry of Works (1995). 

14 Based on interview with the chief engineer at the Ministry of Works, Dar es Salaam. 
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considering the relatively large amount of foreign aid, which Tanzania receives (see appendix F). These 
donors are both multilateral (African Development Bank, European Community, UNDP) and bilateral 
(Norad, DANIDA, FINNIDA, USAid15

)
16

• This foreign assistance in the construction sector is especially 
focused on road projects (the Integrated Roads Project), and toa much lesser extent also on building 
projects (e.g. DANIDA). Foreign funds are often channelled through one of the ministries of the 
Tanzanian government. 

G.S.2 The consultants17 

The role of consultants within the Tanzanian construction sector is fulfilled by both foreign and local 
companies. 

G.S.3 Branch organisations 
Various branch organisations exist in Tanzania, which represent contractors, quantity surveyors, 
architects and consultants. During this research no detailed information bas been found on the exact 
activities of these organisations within the Tanzanian construction sector. Moreover, it was striking to 
notice that people working at relevant positions in the construction industry could not provide any 
information on the existence and/or location of the Tanzania Building Contractors Association. This 
might indicate towards a very low activity level of this Association. 

G.S.4 The government 
In this case the government includes the national and local government as well as various affiliated 
government organisations. The MOW bas the main coordinating and regulating responsibility towards 
the construction sector. This responsibility includes:18 

- the formulation of policy, 
- developing action programmes and development strategies, 
- determining and coordinating all public sector construction activities, 
In the planning of the development of the construction sector the MOW is assisted by the Planning 
Commission and the Ministry of Finance. 

The combination of the government's role as coordinator and elient is represented by the Central 
Tender Board (CTB). This Board is responsible for the award of government projects. Through this 
Board the government cao use its role as a elient to imptement certain policy measures. This takes 
place by the bidding system which is used. Depending on whether international competitive bidding or 
local competitive bidding procedures are used, a contract can he awarded to local and/or foreign 
contractors. International competitive bidding is used for road projects, since only few capable local 
road contractors are available. However, to proteet local contractors against too much competition of 
foreign contractors, a preferential treatment of 7.5% is used.19 For building projects local competitive 
bidding is used most of the time. Another measure used to proteet local contractors is to split large 
projects into smaller ones. This makes the project less attractive to foreign contractors, because their 
overheads become too high in view of the contract value.20 

. 15 

16 

17 

18 

19 

20 
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Norad, DANIDA and FINNIDA are development organisations of the Norwegian, Danish and Finnish 
government respectively; USAid is a development organisation from the United States of America. 

8ased on interview with mr. Mamiro of the National Construction Council, Dar es Salaam. 

This includes engineers, architects and quantity surveyors. 

Ministry of Works. National Construction Industry Development Strategy. 1991, p.26. 

This 7 5% is added to the tender value of foreign contractors, before evaluation of all tenders takes place. 

Information basedon interview with mr. Nkinga, chief engineer at the Ministry of Works. 
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For the daily execution of some coordinating and controlling tasks the govemment is assisted by several 
organisations. The most important ones are the National Construction Council (NCC), the National 
Board of Architects, Quantity Sutveyors & Building Contractors (NBAQS&BC) and the Tanzania 
Bureau of Standards (TBS). 

The National Construction Council (N"CC) 
The NCC, operating since 1981, bas the following functions:21 

- to promote the development of the construction industry, 
to plan and coordinate the activities of persons and institutions engaged in the industry and to 
provide then with training facilities, advisory services and teehoical assistance, 
to advise the govemment on all matters relating to the industry and to formulate proposals and 
recommendations for their implementation, 
to advise on tendering procedures22

, the economical use of materials and adaptation of technology 
and to encourage the maximum use of local materials, 
to carry out and to promote the carrying out of research and to arrange relevant conferences and 
seminars. 

The National Board of Architects, Quantity Sutveyors & Building Contractors (N"BAQS&BC) 
Apart from registration of contractors, the Board bas the following functions:23 

- regulate activities and conduct of architects, quantity sutveyors and contractors, 
- promote and provide opportunities and facilities for the study of and for the training in architecture, 

quantity sutveying, design, construction and related subjects. Within this function the Board also 
conducts examinations and grants diplomas in the mentioned subjects. 

The registration system of the NBAQS&BC restricts unlimited entry to the construction market and, at 
the same time, helps to maintain a certain quality level within the industry. 

The Tanzania Bureau of Standards (TBS) 
The Ministry of Industry bas started, through the TBS, to formulate local building regulations. Current 
building regulations date from 1930 and can be considered to be outdated.24 In the formulation of new 
building regulations the TBS is assisted by organisations such as the NCC, the Building Research Unit 
(BRU), and the MOW. Control of the quality of construction workon site is the responsibility of the 
local govemment. E.g. in Dar es Salaam the building department of the City Council takes care of 
visual inspections on construction sites. Another task of this department is to provide building permits. 

G.S.S Research institutes 
The group of research institutes related to the construction sector oomprises the Building Research 
Unit (BR U), the University of Dar es Salaam, three technical colleges in Dar es Salaam, Arusha and 
Mbeya, and the NCC. The BRU especially focuses on research on the production of appropriate local 
building materials. Current research efforts of the NCC focus on the improvement of contractual and 
tendering procedures as well as research into the escalating construction oost trend in the sector. 

The present research efforts in the construction industry are considered too limited, based on he 
govemment's opinion. This is partially due to a lack of financial resources. Coordination and 
dissemination of the results of conducted research are, moreover, inadequate.25 

21 Ofori (1990), p.212 I 213. 

22 The NCC has formulated a 'code of procedure for tendering for civil and building works in Tanzania'. 

13 NBAQS&BC. WAJENZI Newsktter. 1995 (1), p.6 

24 Ministry of Works (1991), p.24. 

2S Ministry of Works. National Construction lndustry Developmenl Strategy. Draft version 1995, p.29. 
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G.5.6 Education inslitotes 
The Tanzanian educational system and the problems it faces are discussed insection F.5 of appendix F. 
In its policy doeurneuts for the construction sector the govemment especially stresses the lack of 
professionals with the required management capacities. The University of Dar es Salaam only since 
1980 offers courses in construction management. Moreover, until recently engineers were obliged to 
work in the public sector for 5 years after their graduation, teaving little management capacity for the 
private construction sector. Currently, the Dar es Salaam Teehuical College also offers management 
courses.26 

As a consequence of the lack of local professionals, the industry bas to rely on expatriate employees. 
The cause of the local shortage also results from a lack of training facilities. Moreover the coordination 
among existing institutes is inadequate. 
The training facilities for technicians are said to be also inadequate, both quantitatively and 
qualitatively. Also bere this bas led to a shortage of enough qualified people.27 

Both the shortages of technicians and professionals were already predicted in 1977, when the Ministry 
of Works conducted a major study into the then state-of-affairs in the construction sector.28 It seems no 
structural improvements have taken place since then. 

G.5.7 Labour organisations 
Labourers in the construction sector are represented by the Tanzania Mines & Construction Workers 
Union (TAMICO). Until April 1995 TAMICO operated as part of the Organisation of Tanzanian 
Trade Unions (OTTU). Currently TAMICO is (said to be) an independent union. As a trade union 
TAMICO is responsible for: 
- occupational health & safety on construction sites, 
- collective bargaining for salaries and benefits, 

(According to TAMICO foreign contractors tend to pay better wages to locallabourers as compared 
to local ones.~. 

- arrangement of trade disputes, 
- informing labourers ou their rights, position and alllabour-related aspects. 
Under Tanzanian law every private company bas to have a representation of OTTU on its premises. 
The representatives are elected by the company persounel among their own group. The company 
management is obliged to negotiate with this OTTU representation on Iabour salaries and conditions. 
Currently, TAMICO bas approximately 22,000 members.30 

In theory OTTU and its affiliated trade unions are supposed to be politically independent. However, 
the CCM, Tanzania's leading political party bas strong bistorical links with the trade unions.31 This 
makes the independency rather doubtful. Current developments versus political pluralism may 
guarantee the independenee status more. 

Since OTTU is the only Iabour organisation in the country and because of its historie link with the 
CCM, its influence is relatively big. This bas been noticeable during the last few years by the 

27 

28 

29 

30 

31 

40 

Morgan, P.R. and J. Bakari. Bar-eharts to CPM - construction scheduling and Tanzania. p.Sl. In: International 
Joumal for Development Technology, vol. 4, 79-91 (1986). 

Ministry of Works (1995), p.26. 

Ministry of Works. Local construction industry study. 1977, p.236 + 239. 

Based on interview with mr. P. Olum of TAMICO. 

See (29). 

Netherlands Development Cooperation (1994), p.48. 
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considerable increase in the minimum wage level. Figure G.4 shows the minimum wage level, 
expressed in index figures, for the period 1982 - 1995. Comparison with the Consumer Price Index 
(CPI) shows that until1993 the development of the wage level feil far bebind the development of the 
CPI. Only since 1993, wages have been increasing sharper than the CPI. TAMICO claims that the 
current minimum wage should be 35,000 Tsh.32 Of course TAMICO is not to be considered entirely 
objective, 

since it represents the labourers. However, the difference with the actual minimum wage is rather 
considerable (100% ). 

Figure G.4 Minimum wage index versus Consumer Price Index (1982=100), 1982-1995 
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Souree Dankers, B. (1995). appendix p. 19. African Development Bank. African Development Report. 1994, p.134; 
The President's Office. Rolling Plan and Forward Budget for the period 1994!95-1996/97. 1994, p.3. 

G.S.8 Building material suppliers 
Building material suppliers are mostly concentrated in Dar es Salaam ( especially of the production of 
cement, plastic pipes, paints, quarry products, wire products and roof covering) and in a few major 
towns inland (cement: Tanga and Mbeya; steel: Tanga; ceramic wares: Morogoro; chipboards I plywood: 
Tanga; fibreboard: Arusha; lime: Tanga).33 Only the production of bricks seems to be scatteredover the 
country (Iringa, Mbeya and Arusha: humt bricks; Dar es Salaam: sand/cement bricks). 
The availability of local building materials has since long been a problem in the Tanzanian construction 
sector, both in qualitative and quantitative sense. A survey which took place at the beginning of the 
nineties onder 43 Tanzanian companies producing building materials, revealed that a shortage of raw 
materials was the most important cause of a decline in their production.34 The availability of local raw 
materials was limited due to transportation problems and a lack of resources to process them. A 
shortage of foreign exchange has long hindered import of needed raw materials and building materials. 
Since the economie reforms of 'the eighties the influence of this factor has diminished. But the 
establishment of more realistic exchange rates has at the same time increased the prices of imported 

32 

33 

34 

Basedon TAMICO/OTfU representation at SJI, Dar es Salaam. 

Kornba (1992), p.9. 

National Construction Council. Ithnlification &: pmmotion of utilisation local NSOUI'Ces and locally produced 
materials for construction intlustry in Tanzonia. Ftnal report phase I, 1992. 

41 



Appendix G Profile of the TanzanÜln construction sector 

building materials. Figure G.5 gives an example of the shortage with respect to three randomly selected 
building materials for the late eighties.35 Since the absolute figures might not he totally accurate, index 
figures have been used. These, more over, also provide a better insight into: 
- the growth of both supply and demand; 
- the relation between supply and demand. 
The demand for the materials in 1986 has been set on 100. Supply has been indicated as a share in 
total annual demand. 

Figure G.S Demand and supply developments for three selected building materials (index figures), 
1986-1990 
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This figure shows that for the three selected materials, supply did not meet demand during the period 
concemed. Moreover, demand has increased relatively more than supply during this period, increasing 
the already existing gap. In her policy documents the govemment acknowledges the declining 
availability of locally produced materials as a major bottle-neck for the development of the construction 
sector.36 

Another problem with respect to the material component in the construction sector is the sharp price 
increase which took place, especially during the eighties. In enelosure 11 this price development has 
graphically been depicted for a few selected building materials for the period 1980 till 1990 (1980 = 
100). These graphs show that the prices of the selected materials increased sharply during the late 
eighties, which is the period of the economie reforms. For some materials this could he explained by 
the shortages as indicated above. Moreover, before 1986 the prices of the various materials show a 
similar price increase, but after this date price developments tend to differ. Overall the prices of most 

3S 

36 

42 

The gap between demand and supply bas been based on estimated demand figures. This means that the actual 
gap may have been bigger or smaller. No indication is available as to where these estimates are based on. 
However, the data still are usabie in the sense that they indicate the oompany's lack to realise the planned 
production quantities. 

The President's OffiCe/Ministry of Finance. TM Rolling Plan and Forwanl Budget for Tanzania for the period 
1995!96-1997/98. 1995, part 11, chapter 7, p.63. 
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materials increased more than the CPI during this period. 

The price of -imported- fuel bas also been included in the figUres of enelosure 11. The correspondence 
between the price f development of fuel and of some building materials seems to indicate that the 
devaluation of the Tanzanian shilling bas also had an impact on the building material prices. This 
devaluation led to higher import prices. This factor would explain the different price development for 
the various materials after 1986. These differences may also be caused by intemal production probieros 
within the various material-manufacturing companies. 

G.S.9 Equipment suppliers 
Contractors in Tanzania generally keep little equipment themselves. The reason bebind this is the 
uncertainty in the amount of available projects. Because of this uncertainty and the relatively large 
investments involved with equipment purchases, the contractors experience the risk as too big.37 

Extemal equipment suppliers are thus very much needed to cover the demand for equipment. 

In the past local manufacture of construction equipment bas been very limited. Inadequate availability 
of foreign exchange bas partly prevented the necessary import of equipment and spare parts.38 In 1992 
PERCOL, an equipment hiring organisation established by the Ministry of Works, started operatingas 
a parastataL It consists of seven branches spread over the country. lts most important clients are the 
contractors which carry out gravel works under road work contracts. The bigger contractors do not 
make much use of the facilities of PERCOL due to the bad state of its equipment. On average the 
equipment is 10 to 15 years old. Another problem of PERCOL is its lack of capacity to always fulfill 
the demand.39 

Some of the bigger contractors themselves are another possibility to hire equipment, especially foreign 
ones (e.g. SJI). Rowever, it may be evident that this option is limited. The contractor having the 
necessary equipment items could very well try to win the contract himself, especially since the 
competition on the Tanzanian construction market is high.«~ Moreover, even a large contractor such as 
SJI keeps a minimum of own equipment under the current market conditions. This minimal capacity 
also limits the possibilities to make equipment available for hiring to other contractors. Most of the 
time the available equipment capacity is needed by SJI itself. Another limiting factor with respect to 
large contractors is that they are almost all located in Dar es Salaam. This makes rental from 
contractors relatively expensive in the case of in-land projects. PERCOL's rental facilities are more 
scattered over the country. It bas branches in Tabora, Singida, Shinyanga, Mwanza, Morogoro, Moshi 
and Dar es Salaam. Until 1994 the hire rates differed per region, depending on the availability of 
equipment per region. Since that year the rates are equal for all regions. 

Based on the daily hire rates of PEHCOL for the period 1991!1992 till 1995/1996 it became clear that 
between 1991/92 and 1993/94 the rates increased with an average of 11% per annum. The following 
year the rates increased with almost 35% in the in-land offices. The Dar es Salaam rates remained 
constant. During 1994/95 and 1995/96 the rates increased with an average of almost 21%. The supply of 
fuel is not included in these rates. Price increases are therefore likely to result froin the price increase 

37 

39 

«l 

Based on interview with Mr. Rweyemamu of PEHCOI.. Dar es Salaam and the equipment department at SJI, 
Dar es Salaam. 

Ministry of Works,(1995), p.27. 

Based on interview with mr. Rweyemamu of PEHCOI.. Dar es Salaam. 

Basedon interviews with people at varloos positions in the construction sector. See also list of people interviewed 
in appendix D. 
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in spareparts (2 to 25% during 1993-199441
} and/or from the oligopolistic position of equipment rental 

facilities in Tanzania. 

Research of Maro et al. (1991) revealed that between 1979 till1985 the equipment hire rates increased 
with 13.7% per annum, while during the period 1986 till 1990 this growth rate was 47.8% per annum.42 

This big difference in increase can he explained by the devaluation of the Tanzanian shilling which 
especially took place after the economie liberalisations of 1986. This affected the prices of imported 
spareparts and fuel. The research of Maro et al. focused on equipment rates of one company only, just 
as is the case with the PEHCOL ftgUres. This means that the exact level of the growth rates mentioned 
mayalso include some company specific aspects. However, the figures do provide an indication of the 
general cost increase which took place during this period with respect to construction equipment. 

G.S.lO Financiers 
The role of fmanciers in the construction process is to provide financial resources to both the elient and 
contractor. Enelosure 111 contains an overview of financing institutions currently present in Tanzania. 
An adequate supply of fmancial funds is among the many problems facing the industry.43 Loan 
conditions are often hard to meet by contractors.44 Moreover, lending from banks bas beoome 
expensive with an interest rate of almost 40%.45 

41 
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44 

Based on documentation of equipment department of SJI. 

Maro, W.E. et al. Study on construction cost trends and control mechanisms in TaiiZllnia. NCC/University of Dar es 
Salaam, 1991, p.42. 

Ministry of Works (1991), p.19. 

Based on interview with mr. Likumbo, NCC employee, who conducted research into the causes of oost overruns 
on construction projects executed by Tanzanian contractors. 

Bank of Tanzania. Economie bulletin for the quarter entled 30th September 1994. 1994, p28. 
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Enelosure I Stalistics on the construction sector of Tanzania 

Table 1.1 Relation between GDP and construction 1983-1993 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Average annual -2.4 3.4 2.6 3.3 5.1 4.2 4.0 4.8 3.9 3..5 3.7 
GDP growth (%) 

Share of 
construction 2.4 2.8 2..5 2.8 4.0 4.3 3.3 5.4 4.4 4.6 4.0 
in GDP (%) 

Growth in 
construction -41.0 20.2 -8.9 17.3 49.2 11.9 -19.2 69.8 -14.1 9.4 -10.3 
GDP (%) 

Contribution of 
construction to -1.0 0.6 -0.2 0.5 2.0 0.5 -0.6 3.8 -0.6 0.4 -0.4 
GDP growth2 (%) 
Souree Bureau of Stattsttcs. National accounts of Tanzania 197601993. 1994, p. 9/10. 
Noms The data in the table are based on constant 1976 prices. The contribution of construction to GDP growth has been 
calculated as 'growth of construction (%)x share of construction sector in GDP'. 

Table 1.2 Share of different type of construction activities in GFCF I growth rate of construction 
activities and total GFCF, 1983-1993 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Growth in total 
GFCF (%) -33.2 45.7 22.6 -3.0 29.4 2.3 -5.1 -6..5 32.0 -11.0 -5.4. 

Growth in GFCF 
'buildings' (%) -32.7 17.2 -3.2 10.1 -13.1 19.4 -21.4 29.5 49.7 3.33 -16.6 

Growth in GFCF 
'other works' (%) -17.0 14.1 -6.5 27.6 98.3 1.3 -25.3 136.2 -32.1 9.1 12.3 

Share of 
'buildings' in GFCF 
(%) 19.9 16.0 12.7 14.4 9.7 11.3 9.3 12.9 14.5 16.9 13.7 

Share of 'other 
works' in GFCF 
(%) 18.3 14.3 10.9 14.4 22.0 . 21.8 17.2 43.4 22.2 27.2 30.0 

Share of 'buildings' 
in annual GFCF 
growth (%) -6..5 2.8 -0.4 1.S -1.3 2.2 -2.0 3.8 7.2 0.6 -2.3 

Share of 'other 
works' in annual 
GFCF grOwtb (%) -3.1 2.0 -0.7 4.0 21.6 0.3 -4.4 59.1 -7.1 2.5 3.7 

Souree Bureau of Stattstlcs. Selêcted Statistica[ Series 1951-1991. 1994, p. 35; Bureau of Stattsttcs. Statistical Abstract· 
1993. 1995, p. 31.. 
Noms The data in the table arebasedon constant 1976 prices. 
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Appendix G Profile of the Tanzanian construction sector 

Enelosure 11 Price developments for selected building materials 

Figure ll.l Price indices for cement (1980-1990), sand (1984-1990) and paint (1983-1990) 
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Souree Maro et al. (1991). p5, 18, 23, 32. 

Figure ll.2 Price indicesforsteel (1980-1990) and aluminum corrugated iron sheets (1980-1989) 
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Souree Maro et al. (1991), p. 7, 18, 26. 
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Profile of the Tanzanian construction sector AppendixG 

Figure ll.3 Price indices for mninga (1980-1989), cypress (1980-1989), plywood, chipboard, wire nails 
and roofing nails (all 1980-1990) 
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Souree Maro et al. (1991). p. 16 and 18. 

Figure ll.4 Price indices for wire nails and roofmg nails (1980-1990) 
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Appendix G Profile of the Tanzanian construction sector 

Enelosure 111 Financing institutions in Tanzania 

1. Bank of Tanzania 

2. National Bank of Commerce 

3. People's Bank of ZanZibar 

4. Tanzania lnvestment Bank 

5. Co-operative and Rural Development Bank 

6. Tanzania Housing Bank 

7. Tanganyika Development Finance Company Ltd. 

8. Post Office Saving Bank 

9. National Insurance Corporation Ltd. 

10. National Provident Fund 

11. Karadha Company Ltd. 

12. National Development Credit Agency 

13. Government Employees Provident Fund 

14. Local Government Employees Provident Fund 

15. Public Trustee Reserve Fund 

16. East African Development Bank 

Souree The President's Office I Planning Commission. The National fnvestment Promotion Policy. 1990, p.24. 
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Geographical spreading of 
building contractors in Tanzania 

Appendix 

I 
Figure Ll Percentile geographical spreading per class (above) and number of contractors per class per 
region (below) 
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Appendix 

Internal bottlenecks 
at local contracting companies 

Tabte J.l presents an overview of internat bottlenecks. These arebasedon research from Maro et al. 
(1991V Contractors included in this research, and thus the bottlenecks presented in tabte J.l, concern 
tocat contractors only.2 The oomment in itatic has been added by the author of this report. 

Table J.l Internat bottle-necks 

INTERNAL BOTTLE-NECKS 

Contractor (tocat) 
Tender phase 
- Jack of competency to analyse project and costs 

properly 
(Can result in Ul11'f!alistic, expensive tender) 
Jack of historie tender data 
(Makes preparation of realistic tender more dif[~eul4 
costly and time-consuming) 
non-uniformity tendering practices 
(Makes evaluation by elient I consultant more 
diff~eult. Can result in wrong choice of contractor) 
tendering not on basis of alternative construction 
methods, but on basis of market rates of cost/m2 

(Results in relatively high tenders and ineffkient 
constluction) 
unrealistic construction programmes prepared; 
sharp programmes submitted to win contract. 
(Was found to somelimes result in actual constluction 
time being 2 to 3 times estimated time) 

- no incentive for contractors to use appropriate 
construction methods in view of national situation. 
(May result in ineff~eient consttuction methods, not 
optimally making use of localresourr:es) 

Construction phase 
- Jack of scientific approach to construction 

management. Includes Jack of realistic planning, 
manpower, plant and matcrials schedules, fmancial 
forecasting, budget and monitoring, proper site Iay­
out. 
(May lead to tklays and cost increase) 

- Jack of quality monitoring and control 
(May result in instluctions for rework and thus tklays 
and extra costs) 

- Jack of competent and experienced supervisors 
(May result in low productivity, low quality rework 
and consequent tklays and extra costs) 

Souree Maro, W:E. et al. Cönst1uction cost tl'f!ïidS ana control mechänisms in Tanzania. 1991, p.l48-151. 

Maro, W.E. et al. Construction cost trends and control mechanisms in Tanzania. 1991. 

2 Based on statements of Mr. Maro, team leader of the research group. 
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Appendix 

Development of tender rate versus 
basic rate for selected construction works 

Figure K.l Tender and basic rate for block work 230 mm (1984-1990) 
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Figure K.2 Tender and basic rates for concrete work 1:2:4 (1984-1990) 
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Appendix J Development of tender rate versus basic rate for selected construction works 

Figure K.3 Tender and basic rates for emulsion painting (1984-1990) 
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Figure K.4 Tender and basic rates for reinforcing steel work (1984-1990) 

Reinforcing steel 
300.-------------.-----------------------------------------

Legend 
,......o= -A- Tender rata 

250 1-~-~*~-~Bu::~::rata~_s------------------------------------~~ -"; 

~ 
1200+------------------------------=~-----
~ 
f! /* 
k ~// .g 150+-------------------------------~~-----------~-/~~----

~ ---......... *---
·~ 100+---------------------------~----~/~------------------
~ // 

/ 
/ 

/ 

0+--------,,--------.--------.--------.--------.--------. 
1984 1985 1986 1987 1988 1989 1990 

Year 

Souree Maro et al. (1991), p.lOl. 
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Results of the 
comparative case study 

Appendix 

This appendix contains an overview of subjects given attention in the comparative case study. The 
subjects are covered for the three different companies, presented in chapter 6. More background 
information on the structure of the case study as well as conclusions which have resulted from it, can be 
found in this same chapter. 

I Basic charaderistics 

1.1 Foundation (that is: start of construction activities in Tanzania) 

MECCO Africa Construction SJI 

1950 1930 1974 
(branch office opened in 1984) 

1.2 Founder 

MECCO Founded by a private person of Tanzanian origin 

Africa 
Construction 

Founded by two private persons of Indian origin, with British nationality, but being 
Tanganyikan residents. 

SJI Founded by a Danish construction company 

1.3 Type of public accountability I ownership 

MECCO 

a public organisation 
(parastatal status 

Africa Construction 

Ltd. company, not quoted in 
the stock market 

SJI 

Branch office of a larger internatio­
nal private contracting organisation1 

(not registered as Ltd. company in 
Tanzania) 

Tius mternahonäl contractmg company of Damsh ongin (hëäd ofhce Copenhagen) 1S wholij owned by an internahoanlly 
operating Swedish construction company. The Danish company is a subsidiary unit with its own Board of Directors. 
Skanska Jensen International is an independent international division with its head office in the Uniled Kingdom. This 
division oomprises several branch offices in African countries, among which the Tanzanian offtce. See also chapter 1 and 
appendix A. 
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Appendix L Data compiled in the comparative case study 

1.4 Bistory in ownership 

MECCO 1950-1964 
1964-1970 

1967 

1970 
1971 
1983-19?? 

Africa 1930-1950 
Construction 1950-now 

SJI 

Tanzanian-owoed private company: 1ECCO 
40% shares owned by economie wing of TANU (=Mwananchi Development 
Corporation): name changed to MECCO 
MDC transfers shares to National Development Corporation (NDC); 1ECCO sales 
remaining shares to Overseas Construction Company (OCC) from The Netherlands. 
NDC + OCC jointly owners of MECCO, under OCC management. 
Government acquires 40% shares in MECCO 
MECCO is nationalised. 
MECCO is reestablished as a company (Parastatal) 

Partnership 
Private Ltd. company, owned by Tanzanian residents (lndian origin) 

no changes in situation as described in table 3 have taken place sofar 

1.5 Pattem of registration at NBAQS&BC 

MECCO 

Africa Construction 

SJI 

Class I 

Class 11 
Class I 

Class I 

since 1974 

1976- 1979 
1979- now 

since 1981 

1.6 Annual turnover (figure in italic is real turnover value, without inflation) 

MECC01 

turnover 19943 1.031 mil. Tsh. (835) 
(440 mil. Tsh.t (356) 

turnover 1993 

turnover 1992 1.462 mil. Tsh. (1197) 
(578 mil. Tsh.) (473) 

turnover 1991 986 mil. Tsh. (806) 
(533 mil. Tsh.) (436) 

turnover 1990 579 mil. Tsh. (484) 
(277 mil. Tsh.) 231) 

Africa Construction2 

460 mil. Tsh. (377) 

356 mil. Tsh. (292) 

293 mil. Tsh. (240) 

299 mil. Tsh. (250) 

SJI 

No turnover data 
available for 
Tanzania branch 
separately 

1 

2 

3 

Turnover MECCO is split into turnover resulting from construction projects and that resulting from the production units 
No information available on structure of turnover. 
Estimated inflation rate of 24% has been used here. 
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Data compiled in the comparative case study Appendix L 

(Table 1.6 continued) 

4 In 1994 the structure of MECCO's turnover was as follows: 

Particulars Budget Actual Varianee % Achievement 

Projects 1,266,985 1,030,941 236,044 81.3 
Production units 522,681 439,688 82,993 84.1 
Machine pool 420,000 302,150 117,850 71.9 

Other income 1,323,525 1,384,391 60,866 104.6 

TOT AL 3,533,191 3,157,191 376,021 89.3 

Figure K.1 Pattem of growth in tomover (nominal and real) for MECCO and Africa Construction 
1990-1994 
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Appendix L Data compiled in the comparative case study 

1.8 Type of business activities ( construction and non-construction) 

MECCO Africa Construction SJI 

• Building and civil works projects Building and civil works projects Building and civil works projects 

Production of building materials: 
quarries, sawmill, pipe factory, 
carpentry, premix plant, blacksmith 

Marketing and sale of some of its 
products 

Electrical contracting 

1.9 Type of construction output 

Wood-working workshop; plant/ 
maintenance workshop; sawmilV 
timber yard; metal fabrication 
workshop; machinery workshop; 
facilities for production of culvert/ 
blocks I slabs and other precast 
items at company's quarry 

Sometimes rental of equipment to 
third parties. 

Company tries to diversify activities 
towards mining, agriculture and 
tourism 

Workshop: manufacture of building 
products (seldom for third parties); 
storage and maintenance of equip­
ment (rental to third parties also) 

All three companies undertake building and civil construction works on the basis of the specifications of 
the elient I consultant (traditional project organisation type). Only SJI also undertakes turnkey projects 
( = design to completion), depending on the foreign head office for execution of the design function. 

1.10 Location of offices in Tanzania 

Head office 
(town) 

MECCO 

Dar es Salaam 
(metropole) 

Africa Construction 

Moshi 
(big town) 

All three companies have been located in the same town since their date of foundation 

Branch offices 
(town) 

Mwanza, Dodoma, 
Tanga, Morogoro 
(all to be classified as 
big towns) 

_1 

SJI 

Dar es Salaam 
(metropole) 

Branch offices in Tanga and Arusha in the past. Closed when projects in area were finished. 
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Data compüed in the camparalive case study 

1.11 Dependenee on parent organisation 

MECCO Africa Construction 

No No 

1.12 Working area of company 

MECCO 
generally currently 

Dar es Salaam x x 

Arusha x 

Iringa x 

Morogoro 

Mbeya x x 

Coast region 

Dodoma x x 

Kilimanjaro 

Shinyanga 

Tanga x 

Appendix L 

SJI 

Yes, located in Denmark (C.G. Jensen). See for status 
also table 3 above. After take-over of African activities of 
British construction company (Wade Adams). following 
changes took place: 
- new head office established in London. UK for joint 

foreign activities of Skanska and C.G. Jensen; 
- new offices of SJI in Ghana. U ganda. Zambia. 

Zimbabwe. Zimbabwean office head branch unit 
towards other African offices. 
SJI-Tanzania is not represented on policy-making 
bodies of other branch units or the head office. 
SJI-Tanzania depends on European head office for 
supply of imported materials and equipment. expatriate 
employees. In specific use is made of planning and 
tendering capacity of European offices and Zimbawean 
office. 

Africa Construction SJI 
generally currently generally currently 

x 

x x 

x 

x 

x 

x 

x x 

x 

x x x 
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Appendix L Data compiled in the comparative case study 

1.13 Organisation structure 

62 

Directorale of 
Operations 

Director 

Dept. of Civil 
Works 

ChiefEng. (Civil) 

Dept. of building 

ChiefEng. (Bldgs 

Dept. of Plant an< 
Equipment 

ChiefMech. Eng. 

Dept. of Purchasin 

and supplies 

Chief Supplies Mar . 

Organisation structure MECCO 
( company level) 

I 
Directorale of 
Production units 

Director 

Dept. of Quarrie: 

Manager 

Dept. of Premix 
Plant 

Manager 

Dept. of Tirober 
Products 

Manager 

Dept. of Precast 

Concrete Element 

Manager 

I Board I 
I 

I Director Generall 

I 
Directorale of 
Quantity Surveying and 
Development 

Director 

Dept. of Quantity Sur­
veying & Development 

Chief Quantity Surv. 

Dept. of Market Researc 
and Planning 

Chief Research & Plan. 
Manager 

Directorate o 
Finance 

Director 

Dept. of 
Finance 

ChiefAcct. 

Dept. of costin~ 

Costing Acct. 

Dept. of Campu­
Services 

Computer Man. 

Directorate of 
Personnet and 
Administralion 

Director 

Dept. of Per­
sonnel 

Chief Pers. Man 

Dept. of Admini­
stration 

Adm. Man. 

Dept. ofLegal 
Affairs 

Principal Leg. 
Officer 



Data compiled in the comparative case study 

(1.13 continued) 

I 
I Project director I 

I 
I 

Organisation chart Africa Construction1 

( company level) 

I 
Otairman 

I 

I Project director I 

I I I 

I 

I Personnell Maintenance Storesand Accounts Technician 
department Supplies 

I 
Quantity Tirober 
Surveying fabrication 

1 Chart nol stan<lard available; was drawn by project director during interview. 

Organisation chart Africa Construction 
(project level) 

I Project Director 

I Project aocountant I 
I I 

I Site agent 
I 

I I 
Foreman 

I 
Security officer I Aaa. site agent 

I 
Foreman I 

maintenance Security dept. construction dept. quarry dept. 

I 
I I I 

headman 
headman 

headman 
earthmoving construction 

plant 
vehicles 

equipment 

I I I 

I 
Project director 

I 
I 

Security I 

I 
Me tal 
fabrication 

Quantity Surveyor 

I 

I Stores 
clerk I casbier 

I 

foreman foreman foreman foreman foreman 
road 

pothole p.c.c. produels drainand survey 
formation and & 

Appendix L 

I 
Quarry I 

I 

repairs andmasonry structure 
wearing course laboratory 
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Appendix L Data compüed in the comparative case study 

(1.13 continued) 

64 

Organisation structure SJI 
( company level) 

I Brandl manager I 

----------------I 

I L I u Sheraton _I Contract manager I Administration Contract manager 
(CGJ 'acts) manager (WadeAdams 

...... prOJ (accounting projects) 

..... personnel) 

HPianning I Y---~ Planning 

H~CiJroject I 
.... 
............. 

H ........... ; .. I 
~Chief Quantity ~ .. .. 

Survey er ............. 

H .............. I 
. ... 
............. 

H .............. I 
.. .. 
............. 

.... 
I 

.... 
.............. .. ........... 

Organisation structure SJI 
(project level) 

Quality ass. mech. 

Quality ass. electr. 

Mech. 
supervisor 
(CGJ) 

Mech. 
subcontractor supervisor 
(ICIL) (ICIL) 

I I 
P&Tman. rl tedln. man. ] 
(Quarry 
steel workshop 

11 SP store H Carp.shop l plant hire) 

~ H Prefab yard 1 

~ Y Electrical dep.J 
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Data compiled in the comparative case study Appendix L 

11 External relations characterlstics 

Relations with contractors: competition, subcontracting, joint-venturing and other cooperation forms 

ll.l Competition experienced by the company 

Local private contractors 
witb a local management 

Local private contractors 
with partly a local, partly 
a foreign management 

Local private contractors 
witb a foreign management 

Foreign contractors 

Public contracting 
organisations 

MECCO 

mucb 

some 

some 

some 

some 

Africa Construction 

mucb 
(too few contracts 
being competed for by 
too many local contractors) 

some 
(foreign management bas 
links witb donors) 

some 
(as under 2) 

some 
(in foreign-aided projects) 

some 
(govemment's preferenee 
toboost up parastatal) 

SJI 

very mucb 
(price competition) 

some 

some 

very mucb 
(major competitors: 
Wade Adams, 
NOREMCO. Wade 
Adams bas been 
taken over by SJI in 
1995. Now SJI 
biggest contractor on 
market). 

no 

ll.2 Links withother contractors (subcontracting and joint ventures on construction projects) 

MECCO Africa Construction 

regularly seldom 

public contractors foreign-owned 

regularly seldom 
(only labour-based) 

SJI 

seldom 

Tanzanian-owoed companies 
private contractors (with 
foreign management; with 
part foreign, part local 
management); Foreign­
owned companies 

regularly 
( only class I) 
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Appendix L Data compiled in the comparative case study 

(Table 11.2 continued) 

66 

MECCO 

-lack of time (oot enough 
resources available to 
carry out all activities itself 
witbin tbe agreed construction 
time) 
- lack of equipment 
tbe company bas insufficient 
knowledge of works concemed 
- geograpbical distances (it is 
easier to use a contractor close 
to tbe site instead of brioging 
own resources) 
- fmancial reasoos ( otber 
company cao do it cbeaper tban 
own company) 
- to raise productivity level on 
project 

Africa Construction 

- geograpbical distances (it is 
easier to use a contractor 
close to the site) 
- financlal reasoos 
- company bas insufficient know­
ledge of works concemed 

- to avoid constraints in availability 
of resources (better access to eertaio 
resources by subcontractor) 

NO NO 

Name project: 
Type of partner: 

Reason: 

SJ 

-tbe company bas insufti­
eient knowledge of tbe 
works concemed 
- own company wants to 
expand range of projects 
it is undertaking 

YES 

• DSM Port rebabilitation 
Foreign owned private 
company 
Financlog conditions 
• MN Serengeti 
Foreign owned private 
company 
Experience 
• Kidatu Hydropower 
Foreign-owned company 
Experience 



Data compiled in the comparative case study Appendix L 

II.J Other type of cooperation with contractors 

MECCO Cooperates with three foreign contractors: 
• Norwegian company: hired employees and equipment from MECCO during fust 
time in Tanzania. MECCO acted as entrance port to Tanzanian construction market. 
Now independent company with own office in Dar es Salaam .• 
• Oerman company: MECCO is entrance to local construction market. Contacts still 
exist. 
MECCO obtains more knowledge of construction methods due to above two contacts. 

• Canadian company: established joint venture with MECCO on the barvesting of 
timber products. The foreign company provides knowledge and technology. MECCO 
brings in equipment, people and necessary permits. 

Africa Construction Medium and other contractors in the country. 
lnformal exchange of information on input resources & market trends 

SJI Only contact concerns rental of equipment to smaller local contractors. 

11.4 Labour organisations (OTIU and Labour Office) 

MECCO 

full recognition and facilities 
(OTIU branch established 
on company premises. Ran on 
part-time basis by employees) 

Africa Construction SJI 

Partial recognition See under MECCO 
(representatives among 
employees present, but no elec-
tion held for years now) 
Wages are said not to be adjusted 
every year. 

tleW?;t~* ~~~9t~r~•**~9*~~D!cN.l'l>Y9fîr••~ffiP.~*Y !~9 <::n;m t~er~*fïHîY~~? n•••• )••·•·•···· >·········· · · 

Yes. on irregular basis. Only if 
any need exists. 

Specific problems between 
management and employee(s) 

Yes. on irregular basis. 

Once a year wage negotiations 
Pormulation of so-called volun­
tary agreement ( contains all 
regulations between company 
and labourers; formulated 
between TAMICO and 
company) 

Yes. on irregular 
basis. Only if any need for 
meeting exists with one or 
both parties. 

Wage negotiations for all 
employees once a year; 
Redundancies I terminalion 
of employment (fairness of 
decision taken by 
management); 
Accidents and loss of com­
pany assets witbin work sites 

Direct meetings with OTIU and Labour Office (Ministry of Labour) only occurs if an employee reports 
irregularities in whatever field to one or both organisations. If matter is reported to OTIU, the latter may contact 
Labour Office. All other contact is between company management and representative of OTIU on company 
premises. as described above. 
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Appendix L Data compiled in the comparative case study 

Suppliers (materials and equipment) (see also onder input characteristics, origin of materials and 
equipment) 
(1 = never; 2 = seldom; 3 = occasionally; 4 = usually; 5 = always) 

The suppliers of building materials and products depend on the materials and products needed for a 
specific project. The three companies did oot keep records of such data for completed projects. 

n.s Local suppliers 

MECCO Mrica Construction sn 
H9W fi"~i.i~i:lHY c:19 ~f~~~~~~4/Wm:l 9!:~ qy~~iW (){" tll.t; ) ............. ····· ................................................................................ . 
~·building iriäïëriäls ·· ··············4··· 4 • ~ ' • 
- building products 4 4 2 
- machines -1 - 1 .1 

- tools 4 4 2 
supplied to you? 

REMARKS 

~b~rlï~f!!f!ri~~y<:>\J··fe<:l:' jtistie4.~tl:t tA~iPtiff~ Bf m~t••••·•• > 4·········· ···•·•·•·····•·•·•••·•••·•••••••••·•·•· >•••••·••••••<·••••••·.·••••••••••••·•··u <.... /···~·······•••••••••••••·•·•••••·•·•·············· .. 
- building products 3 4 4 
- machines -1 -1 _1 

- tools 3 4 4 
charged to you? 

REMARKS Prices of building matenals 
experienced as relatively high 

H=ow:=ttëqpëntly===o.o::yötr:reet===satiSfiëd:=:with=:=th~rdëliVëey==timës=·=öf=tbè~====== ~:::::::::t::::<:~::::::t:r~~~>>::tt:Ut(\ff}<>=::rr============>=·=··-·.· · · 
>triïiaiii!thî;f~fi~îf ····························:.:;r················· ·. ·······························>·.······· ·· ·.·.·.·>.· ···.·/ · •·•·································•·····~r·~···•·•·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.························ ·.·.· ............ ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·:.r····· · · 
- building products 4 4 3 
- machines -1 

• 1 .1 

- tools 4 4 4 

REMARKS 

~tf~1~@f!!r!~~f8>'st1•·f~~t~~~4~P-1••9W~ff~·~··~~!êfP3JB~~RfHg SIPP~~i"l>•w-:u. ··• n•• ~ H••·•·•• }········ 

- building products 3 3 2 
- machines -1 • 1 _1 

- tools? 2 3 

REMARKS In general very little 
information about product(s) 
provided by suppliers 

2 

~f~~~eil!_1;~~~&®-.•t#J• W!i~•·:ffl~P lli?: ~9W~@&t\ ~9~-·~~·Bf" ffif.§lpptffim?f:(·.···.·.· ...... 
3 

...... . 

- building products 4 4 3 
- machines •1 _1 

- tools? 4 4 3 
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Data compiled in the comparative case study Appendix L 

(Table II.S continued) 

REMARKS 

MECCO 

Satisfaction is 5utlicient if 
bought at manufacturer; 
notatshop:noinformation 
is available bere. 

Africa Construction SJI 

~!tf.!~!~f!ri~~>'W!!~~ ~9'9 AAP 9~B~P9 9.9 ~~ ~M~ W~9~ ~ >'"W J?Y: ~PP~!~ffl 9~ ? > ~ : 
- building products 3 4 2 
- machines -1 

•
1 

.1 

- tools? 3 4 

REMARKS Judgment said to depend on 
type of supplier. lf supplier is 
also manufacturer reliability of 
promises is judged as usually ( 4 ). 
In other cases judged as 
occassionally (3). 

No machines bought from local suppliers 

11.6 Foreign suppliers 

MECCO Africa Construction 

2 

SJI 

~B~IE*!i~fi~f8x~ f~~ ~Hm~ ~m Wf fN~Mo/ ?\J~t ~ < < < > 

- building products 4 4 4 
- machines 4 4 4 
- tools -1 4 4 
supplied to you? 
REMARKS 

~!~~~!~f!ri~~>'W!f~~H ~i~~m~ Wf~ Rf~jF i ~ > > 

-building products 3-2 3 4 
- machines 3-2 3 4 
- tools -1 3 4 
charged to you? 
REMARKS Items bought by head 

Has network, knows 
suppliers. 

~ttfif!\l!?!Á~f~X?g f~~ ~~mtp W~~M~tt~9HP~i. L i ~ 
- building products 4 4 4 
- machines 4 4 4 
- tools -1 4 4 

REMARKS Delays experienced 
in harbour 
(both in Tanzania 
and exporting country). 
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Appendix L Data compüed in the comparative case study 

(Table ll.6 continued) 
MECCO Africa Construction SJI 

ffm!ftl:)ffi.l~Pt!Y ~9 Y®of~l *tî~eyt ~W Wl:) ~J:Yi~~ ~p~ ~~IPfl;l!~W~ 9.f~h.l:) ®:PPijl:)~<<?f; > ~ buitdillg i:riä:tëriäts 4 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 4 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Y / 
- building products 4 4 -2 

- machines 4 4 -2 

- tools? -1 4 •2 

REMARKS 

HAW••rr~~#Qt··~ç.yqp..fç~~··@@f*g··~tp]lj~ ~@.gg~ ~J:t<I•·~~··2~.~ç ~ppJiÇ~··9fi > > ··················································· 
~·building mätëriäis 4 5 .·.·.·.··.·.·.·.·.··.·.·.·.·.·.·.·.·.·.·.·.·.·.·.···.·· ~-z·· 

- building products 4 5 -2 

- machines 4 5 -2 

- tools? -1 5 •2 

REMARKS 

- building matenals 4 5 _2 

- building products 4 5 _2 

-machines 4 5 _2 

- tools? -1 5 _2 

REMARKS 

No tools imported by organisation 
Cantacts with suppliers are arranged by head office in Denmark. Therefore no apinion on this matter by Tanzanian 
personnel I management. 
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Data compiled in the comparative case study Appendix L 

ll.7 Clients (see also under 'output characteristics, clients') 

Local public elient 

Local private elient 

Foreign elient (donor) 

MECCO 

not on time; often delays 
experienced1 

less delays experienced compa­
red to local public elient 

Money is channelled through 
ministries. Procedures to get 
money takes time. No serious 
delays experienced in generaL 

Africa Construction 

bad 

fairly prompt 

prompt 

SJI 

relatively bad 

- (no projects) 

Sometimes 
delays 

The relatively bad performance on construction projects during the year 1994 is attributable to delays in payments of 
certiflCates by the clients of MECCO. These late payments affected the work progress of MECCO. The table below gives 
an indication of the degree of late payments. 

Project Certif1eate no. Date approved Date paid No. of months outstanding 

Shinyanga Urban 4 15/8/94 25/1/95 5 
5 29/9/94 25/1/95 4 

Sam Nujoma 14 29/8/94 7 
Extension 

Bukoba Urban 1 27/9/94 25/1/95 4 
2 2/12/94 1/2/95 2 

Njenga - Masaninga 5 28/12/94 3 

. 
not paid at time of pubHeation annual performance report 1994 

Local public elient Local public clients experienced fair fair 
as more fair than local private 
client. especially in the treatment 
of claims. This faimess consi-
dered to result from fact that 
public clients work with govem-
ment money, which is not their 
own. 

Local private elient See 'local public client' fair 

Foreign elient Faimess judged as often better. very fair fair 
Less disputes, more cleamess. 
Foreign clients experienced as 
having more experience and 
knowledge. 
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Appendix L Data compüed in the comparative case study 

(Table ll.7 continued) 
MECCO Africa Construction SJI 

Local public elient Procedures for approvement 
take relatively a lot of time 
Less wit~ other type of clients. 

good good 

Local private elient See under 1ocal public client' good 

Foreign elient Receptiveness considered as 
relatively higher 

good good 

GENERAL REMARKS Most clients are local public 
clients. 

Most clients are 
foreign donors 

Prompt payments often 
problem by every client, also 
foreign ones. In the case of the 
latter payment can be delayed 
by fact that information bas to 
be send to donor country. 

ll.8 External organisations (including govemment organisations, educational and R&D institutes) 

MECCO 

Organisation 

University of DSM 
(contact irregular: depends on 
needs) 

Tanzania Bureau of Standards 

National Construction Council 
(contact said to be relatively 
intensive) 

Africa University of Dar es Salaam I 
Construction Teehoical colleges 

SJI 
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National Construction Council 

National Board of Architects, 
Quantity Surveyars & Building 
Contractors 

University of Dar es Salaam 

National Construction Council 

Type of relation 

Material tests; consultant services (for example on foundation 
matters); legal opinion in case of disputes, places for university 
students on sites for practical training. 

Materials tests; approval I advice on quality of imports to be 
done. 

Contract documents; building regulations; arbitration; seminars I 
workshops. 

Research data; training provided for undergraduates 

Research data 

Research data 

Discussion on probieros in field of construction; participation 
seminars. SJI provides special equipment and information on 
matenals for teaching purposes. SJI offers places for 
undergraduates on its building sites for practical training 
purposes. 

No contacts. SJI does not experience cooperation I helpfulness 
ofNCC. 



Data compüed in the camparalive case study 

111 Input characteristics 

Labour 

m.l Number of employees (Type and number) 

MECCO Africa Construction 
Total Expatriates Total Expatriates 

Office personnel 154 60 

Project managers I 
supervisors 10 6 

Foremen 22 12 

Skilied Iabour 35 60 

Unskilled Iabour 120 120 

1 High numbers caused by Sheraton project 

m.2 Labour problems 

MECCO Africa Construction 

Office personnel 

Project managers I 
supervisors Lack of planning Lack of cost­

practices and consequently consciousness 
in control practices 

Foremen 

Skilied Iabour 

Unskilled Iabour 

ffi.3 Qualitative aspects of Iabour 

MECCO 

Evidence of level of education/ 
training 
Experience in the said skill 

Sometimes lack of 
foresight 

Lack of pride in 
workmanship 

Africa Construction 

Own necessary hand tools 
Should have proven record 
of experience 

SJI 

Appendix L 

SJI 
Total Expatriates 

150 3 

50 

50 

10001 45 

5()(J 3 

SJI 

Lack of training and 
healthy food 

Lack of right 
management training 
before starting at SJI 

Training and healthy 
food needed 

Healthy food needed 
Lack of training 

Grade test 
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Appendix L Data compiled in the comparative case study 

(Table ID.3 continued) 
MECCO Africa Construction 

YES 

Management courses for 
office personnel 
Trade tests etc. for labourers 

1:4:8 

NO 

YES 

On-the-job training of 
skilied and unskilled 
labourers 

1:6:36 

NO 

Materials 

ID.4 Origin of building matenals and building products 

74 

always 
often 

MECCO Africa Construction 

sametimes X x 
never 

always 
often 
sametimes X x 
never 

requirements in contract non-availability locally 
low quality locally 
contract requirements 
cheaper to import 
(special conditions) 
more reliable supplies 
special items 

SJI 

YES 

On-the-job training 
Foreign education for 
higher persounel (like 
quantity surveyors) 

1:2:50 

NO 

SJI 

x 

x 

non-availability locally 
low quality locally 
cheaper to import 
(special conditions) 
more reliable supplies 



Data compiled in the comparative case study 

(Table ID.4 continued) 

always 
often 

MECCO 

Delays. both in Tanzania 
and exporting country 

sametimes X 
never 

Equipment 

Delay in delivery time 
for local matenals and 
products 

m.s Origin of equipment used on sites 

MECCO 

YES 

regularly 

building contractors 
PERCOL 

Less costs for own company 
lack of own equipment 

Africa Construction 

Bureaueratic delays 
Quantity may he too 
small to get interest of 
exporter 

x 

No probieros indicated 

Africa Construction 

YES 

seldom 

For civü projects: 
agricultural estates 
PERCOL 

Campany's equipment 
deployed on other 
projects 
To expedite fast track 
completion 

Appendix L 

SJI 

Import regulations are 
not foliowed by import 
authorities 

x 

Local materials!products: 
Varying quality, insufticient 
quality; delivery dates 
uncertain VERSUS: 
Imported materialslproducts: 
High quality, fiXed delivery 
dates, constant quality 

SJI 

YES 

seldom 

building and civil 
contractors 

non or insufficient quan­
tity available itself 
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ill.6 List of equipment 

Plant + equipment - AFRICA CONSTRUCTION 

Plant/equipment Number Plant/equipment Number 

Tipper, 7 tons 4 Water storage tank, square, 600 ltrs. 
Tipper, 10 tons 4 (local manufacture) 1 
Tipper, 15 tons 3 Water storage, round, 2000 gallon 
Tipper, 18 tons 2 (local manufacture) 1 

Long wheelbase, 18 ton 1 Fuel storage tank, square, 600 ltrs. 1 
Long wheelbase, 7 ton 1 Fuel storage tank, 27400 ltrs. 1 

Fuel storage tank, 8800 ltrs. 1 
Platform truck, 7 ton 2 Fuel storage tank, 1000 ltrs. 1 

Water bowser, 4000 gallon 3 Delivery pump 2 
Water bowser, 1200 gallon 1 
Water bowser, 1500 gallon 3 Gas welding units 3 

Bulldozers 2 Motorbikes 6 

Motorgraders 3 Piek-ups 4 
Canter lorry 1 

Compactor Vibratory, 10112 ton 1 Station wagon 3 
Compactor 8110 ton 1 
Roller steel wheel smooth 1 Water pump 2" + hoses 1 
Compactor 2 drum VIbrator 2 Water pump 4" + hoses 1 
Compactor VIbrating plate 2 Water pump 5" + hoses 1 

Water pump 8" + hoses 1 
Traxcavator 2 

Compressor 4 
Wheelloader 2 

Mobile workshop 1 
Backhoe I chained loader 1 Lathe workshop + compressor + 

welding 1 
Front loader 1 

Military Type trailer 2 
Generator, 56 kVA 1 
Generator, 4.5 kVA 1 Domper, 1 ton 3 
Generator, 15 kVA 1 Domper, 3 ton 2 

Mobile welding plant heads, Concrete mixer, small 4 
300 Amps I 1000 pm 1 Concrete mixer, large 3 

Electric welding plant 1 Concrete mixer, tyred 1 

Radio call system, base 4 Tractor + Trailer 4 
Radio call system, handheld 8 
Radio call system, mobile 2 
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C.G. JENSEN !ll;l 

LIST OF PLANT AND EQUIPMENT 

PLANT TYPE TYPE MAKE COUNTRY NO. YEAR OF CURRENT PLANT NO. 

::s!'§ ~ 
~ g.. S' 

"""8 g 
+ = ~ .... 
.2 a· ~ 
c ; ~ 

-· Cl. s· "'0 '-" 
OF ORIGIN OWNED MANUFACTURE LOCATION a ft tD 

Water Pump OP 3 Homelite USA 3 1981 Tanzania = g 
""" ----------

Welder 303 Kempi 2 1979 Tanzania C"ll i -------------------
Welder 160 Esab 1 1983 Tanzania ------------
Welder 453 Kempi 2 1989 Tanzania 
------
Welder 200 Kemp i 2 1989 Tanzania 

--- --------
Rectifyer 303 Tylark 4 1989 Tanzania 

f---·---- ---

Compressor XA 120 DO Atlas Copco Denmark 2 1985/1986 Tanzania 3713/3707 
~--------

~ 
i:! 
~-
"' 

C"ll ~ ~ 
c..c ! trl z 
C"ll 
trl 

Compressor 160 liUsec Atlas Copco 3 1981 Tanzania z 
Compressor 85 liUsec Atla'i r;opco 4 1982 Tanzania 

- 1--·· 

Asphalt layer SB 140 Barber Green Swedcn 1 1987 Tanzania 
- -- -

Chip Spreader H/S Savalco 2 19e6 Tanzania 

Bitumen Spreader HM 10 H Dynapac Sweden 2 1982 Tanzania 
------

~ 
~ 
~ 

Sweeper LA 490 NëBI 2 Tanzania 
--------- ------ '--·--

0 

~ 



----
e.G. JENSEN -

LIST OF PLANT AND EQUIPMENT 

~~ > 't:l 
't:l = Q\ 
(b 

"""8 = ~ + = ~· ..... ,-
PLANT TYPE lYPE MAKE COUNTRY NO. YEAR OF CURRENT PLANT NO. 

OF ORIGIN OWNED MANUFACTURE LOCATION 

.2 s· t""' 

= ; .... ~ 
"0 ......... 

Tractor 265 Massey Ferguson England 1 1984 Tanzania 1506 a 
~ 

= Tractor BM 2654 Volvo Sweden 1 1979 Tanzania 1502 ..... 

Tractor BM 2654 Volvo Sweden 1 1985 Tanzania 1502 
·-- -

Wheel Loader 966 E Caterpillar USA 2 1984/1986 Tanzania 1309 

tn 

~ 
Wheel Loader BM 4300 Volvo Sweden 2 1983 Tanzania 

Wheel Loader 966 c Caterpillar USA 1 1987 Tanzania ---

tn 

~ 
'-I 

Wheel Loader BM 4300 8 Volvo Sweden 4 1983 Tanzania 1306 t'J1 z 
Wheel Loader BM 4500 Volvo Sweden 1 1984 Tanzania 1308 tn 

t'J1 
Truck F 12-38 Volvo Sweden 2 1986 Tanzania 1418/1421 z -Truck Tipper - 10 m• F 12-54 Volvo Swe:Jen 2 1986 Tanzania 1423/1426 

Tipper N 12 6x4 Volvo Sweden 1 1987 Tanzania 

Tipper Truck F 12 N Volvo Sweden 2 1982 Tanzania 

Fuel Truck 12000 LK Volvo Sweden 1 1983 Tanzania 

Water Truck 10000 Volvo Sweden 2 1986 Tanzania 1467 

Flatbed Loader Lorry N7 Volvo Sweden 1 1982 Tanzania - 1415 

~ 
~ 

l? -~ s 
0 B 

~ ~ 
!=:.; 
~ 
~ 

Cement Bulk Trailer Semitrailer Sweden 1 1984 Tanzania 1474 s· 
Tip Trailer 1067 (Volvo) Sweden 3 191'32 Tanzania 1471/1473/1 

475 -
Trailer 40 ton lowbed Volvo Sweden 1 1983 Tanzania 

~ 
0 
<:I 

~ ---------- i:! 
Trailer 40' flat trailer Volvo Sweden 2 1981 Tanzania 
---------·- -- - --·-·-------- ~-

~ 

~ 
! 

_________________________ ___. 



C.G. JENSEN _. 

LIST OF PLANT AND EQUIPMENT 

-
PLANT TYPE TYPE MAKE COUNTRY NO. YEAR OF CURRENT PLANT NO. 

OF ORIGIN OWNED MANUFACTURE LOCATION 

~- I? -~ § 0\ S' 

'*a 8 
+ 1:' .§ .... .a ~- ff = n 

~ 
... Q. s· "'0 '-" 

Grader 12 G Ca terpillar USA 1 1979 Tanzania 1703 

Crane mobile 2509 PPM France 1 1983 Tanzania 1613 

Crane mobile 1800 cc Drott Sweden 1 1979 Tanzania 1601 

Tower Crane K 36139 Kroeli Denmark 1 1983 Tanzania 1609 

Tower Crane SK 90 Peiner Germany 1 1984 Tanzania 1610 

Mobile Crane A 380 PPM France 1 1988 Tanzania 1611 

Roller CA 30 Dynapac Sweden 1 1982 Tanzania 

a ~ g 0 '* 0 

Cll ~ 
~ 

i:! 
~-
111 

Cll 0 

~ ~ 

l "'-! 
~ z 

Roller SP 54 lngersoii-Rand Sweden 1 1987 Tanzania Cll 
~ 

Roller cc 42 D~tnapac Sweden 1 1986 Tanzania z 
Compactor LG 200 Dynapac Sweden 2 1982 Tanzania 

!-- -· 

Compactor LG 400 Dynapac Sweden 1 1984 Tanzania 

Compactor CM 13 Dynapac Sweden 3 1981/1987 Tanzania 3664 

Sheet Piling Unit 752 Aakerman Sweden 1 1985 Tanzania 1106 
-· 1----·--- ------

~ 
~ 
0 

Sheet Pile Extractor - Aakerman Sweden 1 1984 Tanzania 1109 ~ -
Transmixer N 12-46 Volvo Sweden 2 1985 Tanzania 1419/1443 

Concrete Batehing Elba 30/45 Germany 2 1980 Tanzania 
m•thour 

Aggregate crushing 600 mm Swedala Sweden 1 1980 Tanzania 
-

Cement Silo El ba Germany 2 1986/1988 Tanzania 



00 
0 

PLANT TYPE 

Concrete Mixer 

Concrete Mixer 

-
Slmdry Vibraling 
Equipment 

f--

Bulldozer 

Bulldozer 

Excavator 

Back Hoe 

Wheel Loader 

Excavator 

Fork Lift 

Generator 

Generator 
------
Generator 

Generator 

Water Pump 

Water Pump 

Water Pump 

· Water Pump 
---

TYPE 

14 R/400 R 

Various 

-

D8K 

D6D 

H 12 B 

BM 6/6 B 

BM 4300 

H9B 

-
125 Kva 

160 Kva 

130 Kva 

65 Kva 

Minette 

s 80-70 

US 30 

CR4-1000B 

LIST OF PLANT AND EQUIPMENT 

MAKE COUNTRY NO. 
OF ORIGIN OWNED 

Wingel England 1 

Ultra Denmark 10 
- 300 lit. 

- - -

Caterpillar USA 2 

Caterpillar USA 1 

Aakerman Sweden 2 

Volvo Sweden 1 

Volvo Sweden 2 

Aakerman Sweden 1 

Kalmar Sweden 1 

Volvo Sweden 1 

Volvo Stanford Sweden 1 

Volvo Germany 1 
-

Deutz Germany 2 

Gri11dex Denmark 5 

Desmi Denmark 2 

Hond a Japan 5 

Grundf.:>.:;s De11mark 1 

C.G. JENSEN _. 

YEAR OF CURRENT PLANT NO. 
MANUFACTURE LOCATION 

1981 Tanzania 3408 

1981/1989 Tanzania 3411/3412 

- -

1979 Tanzania 

1980 Tanzania 

1980 Tanzania 1103/1104 

1982 Tanzania 

1983 Tanzania 

1980 Tanzania 1105 

1986 Tanzania 1652 
------

198Ç Tanzania 3811 

1987 Tanzania 

1986 Tanzania 

1986 Tanzania 3812/3811 

1989/1991 Tanzania 

1981 Tanzania 
--

1986 Tanzania 

1987 Tanzania 
-



Data compiled in the comparative case study Appendix L 

(ill.6 continued) 
Plant + equipment - MWANANCHI ENGINEERING AND CONTRACTING 
COMPANY 

Plant I equipment 

Wheelloader 
Wheelloader 
Wheelloader 
Buldozer 
Buldozer 
Buldozer 
Buldozer 
Motor Grader 
Motor Grader 
Motor Seraper 
Vibrating Roller 
Vibrating Roller 
Vibrating Roller 
Tower Roller 
Plate compactor 
Pneumatic type roller 
Concrete mixer 250 Lts. 
Concrete mixer below 250lts. 
Dumper 1.5 tonnes 
Water pump 
Fuel Tanker 
Terrazo grinding machine 
Floor sanding machine 
Water pump 
Excavator tractor 
Agricultural tractor 
Bitumen sprayer 8000 lts. 
Bitumen sprayer 800 lts. 
Bitumen sprayer 3000 lts. 
Bitumen sprayer 600 lts. 
Tipper 7 tonne 
Tipper 9 tonne 
Tipper 12 tonne 
Tipper 18 tonne 
Tipper 25 tonne 
Portable welding machine 
Semi trailer truck loader 
Water bowser 1000 lts. 
Water bowser 9000 lts. 
Premix plant 50 TPH 
Crushing plant 
Crushing plant 
Crushing plant 
Mixer batch 
Asphalt park 
Compressor mahcine 

Make 

CASE 
ACT 950 
VALMET 
CATD8K 
CATD7G 
CATD6D 
CAT 950 
140G 
120G 
CAT 621B 
DYNAPAC CA 25 
DUNAPAC CC21 
DYNAPAC CC 11 
LOKOMO 

SCAN IA 

VALMET 

FORD 
PHOENIX 
PHOENIX 

ISUZU/TATA 

SCANIA 

SISU 
SISU 
SISU 

LOKOMO 
PORKER 
PORKER HINEER 

FORD 

Number 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
2 
1 
1 
1 
1 
2 
1 
5 
2 
2 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
2 
2 
1 
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Appendix L Data compiled in the comparative case study 

(ID.6 continued) 
Plant + equipment - MWANANCHI ENGINEERING AND CONTRACTING 
COMPANY 

Plant /equipment 

Aggregate spreader 
Compactor 
Compactor 
Truck 
Drill machine 
Motor cycle 
URover or Sipular 
Generator set 175 kV A 
Generator set 50 kVA 

Generator set 25 kV A 
Generator set 250 kV A 
Mobile crane 30 tonne 

82 

Make 

DYNAPAC LF 45 
DYNAPAC CM 13 
ZOOM 

VALMET 
LOKOMO 

Number 

2 
1 
1 
1 
2 
2 
3 
1 
1 
1 
1 
1 



Data compüed in the comparative case study Appendix L 

IV Process characteristics 

IV.l Standardisation of forms I formali-Jation and docnmentation of procedures in organisation 

an organisation chart: 

with all the departments in the companyloffice 

indicating the link/relation between employees 

indicating no. of employees 

available for all employees 

available for some employees 

indicating the link between the projects and 
the head office 

indicating the organisation structure on site 

written job-descriptions for 
office personnel 

site personnel 

a written handhook I guidelines for project managers 
on management of project 

Ifyes: 
does handhook contain guidelines regarding cost 
estimation I cost control on construction projects 

does handhook contain explicit guidelines regarding 
time planning I progress control on construction 
projects 

agenda for intemal meetings between office and site 

standard procedures for reporting from site to office 

standard forms for time planning I scheduling of 
projects 

MECCO Africa SJI 
Construction 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Not laid down, 
but same set-up 
used on every 
project 

No 
(not available, but 
drawnon request) 
No 

No 

No 

Yes 

Yes 

Yes 

No 

Made for each 
project separately; 
content depends 
on project type 

No 

No 

No 

Yes 

No 

Always same 
set-up 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 
(on ly for 
higher 
personnel) 

Yes, but 
adjusted for 
each project 

Yes 
(3T-file) 

Yes 

Yes 

No 

Yes 

Always based 
on bar chart 
Standard 
forms provi­
ded in 3T-file 
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(Table IV.l continued) 

standard forms for oost planning No 
Cost planning 
document shown 
provides only 
tooi for very 
rough planning. 

standard forms for cost control Yes 
(standard cost control report) 

standard form(s) for Iabour used on a project Yes 

standard form(s) for ordering of matenals needed 
for a project Yes 

standard form(s) for equipment neededon site Yes 

coding system for the different cost items occurring on 
a project Yes 

written reports conceming overall performance on site 
(that is. costand progress) (if yes. what frequency?) Yes (monthly) 

record of factors causing deviations from the projeet's 
planning 

record of factors causing deviations from the projeet's 
budget 

standard form for feedback from office to site during 
project? 

written procedures/instructions conceming feed-back 
after project completion 

standard procedures/instructions for new project 
managers (briefing methods/procedures) 
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No 

No 

No 

No 

Yes 

No 
(made for each 
project separa­
tely) 

No 

Yes 

Yes 

No form made; 
monitored on site 

No 

No 
(site visited 
weekly by projects 
director) 

No 

No 

No 

No 

No 

Yes 
(cash flow 
overview; 
rough plan­
ning) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
(monthly) 

No 

No 

No 

Yes 
(feedback 
limited to 
financial 
performance 
and opinion 
on subcon­
tractor) 

No (only 
instruction 
concern 
behavior in 
o t h e r 
culture) 



Data compiled in the comparative case study 

Specific time-related process charaderistics 

IV .2 Scheduling techniques 

MECCO 

Bar charts: 
Advantage: easy to prepare; 
saves time in preparation 
Disadvantage: difficult to 
detect future delays 

NO 

Africa Construction 

Bar charts: building works: 
Advantages: easy to understand 
Disadvantage: varlation and 
delays difficult to incorporate 
Time displacement charts: 
road works. 
Advantage: clearly sets rate of 
production; easy to monitor 
Disadvantage: critical operations 
cannot be shown 

No 

IV .3 Computer u se in planning, control and feedback 

MECCO Africa Construction 

No No 

Appendix L 

SJI 

Bar charts: 
Easily understood 

Yes 

SJI 

Yes (planning, both of work 
and resources needed, and 
monitoring) 
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IV.4 Brief decription of practices on construction projects 

MEGGQ•••• i•••••••••• , ..... ·.· ... ·.·.··· 

Project manager is responsible for projeet's performance. New project managers are briefed by the chief 
engineer for buildings and/or civil works during one week. During this week procedures on previous 
projects are explained and discussed. A document on project management practices has been prepared 
intemally (1991); project managers are also send to courses on project management. Annual meetings 
with all project managers take place in which management procedures are discussed. 

Despite the presence of a guideline for project managers MECCO herself acknowledges the following 
shortcomings with respect to its project management practices: 
- planning is based on experience and common sense. Tbe main reasans provided by the project 

managers themselves are: lack of inputs (materials and equipment), which prevents effective planning, 
lack of planning data and lack of information system. 

- Non-scientific approach to project management is past on to new project managers. 
- No use is made of network scheduling techniques, only bar charts are used. 
- Lack of proper control techniques. 
MECCO herself states that time and costoverruns are 'common phenomena' on its projects. 

Tendering for a project is done by the Department of Quantity Surveying and Development and the 
Department of Operations. No central data base or library is available for this purpose; prices have to 
be obtained from suppliers or through other Departments in the office. Upon winnig the projecta 
project management team is selected. This team consists of employees from different departments in 
the company (matrix project organisation). The project manager is provided with all the necessary 
documents during the preparation phase. He prepares a time schedule and list of requirements. Both 
documents are checked by the chief engineer. The chief engineer plays an important role in the 
coordination of the activiites on a number of projects. He also acts as intermediary between the 
projects and the directars of departments in the office, especially the Departments of Operations and of 
Quantity Surveying and Development. The various departments provide services to the various projects, 
including purebase and supply of materials, preparation of work programmes etc. 

During construction project costs are registered on site by a clerk. Each month a financial report is 
prepared by the site accountant and send to the Director of Finance at the head office. Cost overruns 
are checked by the Audit and Finance Department 
A progress report is also send to the office monthly. The progress reports are send to the chief 
engineer (buildings or civil works). After check by the chief engineer the, the report is send to the 
planning unit which checks if the project is still on schedule. If needed feedback and advise is provided 
to the site. 

After completion of a project the responsible chief engineer writes an executive report for the Board 
merobers on the overall project performance. This report also contains causes for time- and cost 
overruns. Also a final account is prepared with loss or profit made on project. This account is prepared 
by the accounting department for the Board. 

The link between the site (project manager) and the head office (chief engineer) is relatively strong, 
especially when a project is located in. Dar es Salaam. In these cases a ppravement is necessary on all 
matters from the head office (chief engineer): a lot of bureaueratic procedures. 

Af:riëä. Ç91:1$ttiiét~ U•·•••••• }•••·•·················· .. 

The oompany's projects are distnbuted among the three Project Directars (PD) in the company. These 
three PD's carry the main responsibility for the performance on the projects. An example of a project 
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organisation chart is provided above. The site agent is responsible for the daily management of the site 
activities. He is under direct control of a projects director. This PD can have several sites under bis 
responsibility at the same time, depending on the total amount of projects the company is working on 
at a specific moment. The projects director visits all the sites weekly. 
The site agent does not have to prepare a monthly report for the head office. The PD controls bis work 
and agrees on what bas to be finished in what time (short-term planning). The site agent bas to let the 
PD know what resources he will need during this period. If an agreement bas been reached between 
the projects director and site agent with respect to the amount of resources, the former takes care of 
the actual supply of these resources to the site. 

The site clerk bas to prepare a daily report, for which the site agent bas the final responsibility. This 
report is meant for the PD. 

The preparation of tenders with a value of 1 million Danish Kroner and above takes place in the head 
office in Denmark. A Project Manager (PM) is assigned to the project after the contract bas been won. 
He is in charge of planning and cantrolling the entire project. A servicing and cantrolling task is 
performed by the Contracts Manager (CM). This task is however less stringent as in the case of 
MECCO and Africa Construction. 

Within SJI ~ guideline for the execution of projects, from tendering till compeltion, is available. This 
guideline is prepared by the mother company in Sweden and focuses on time and oost saving project 
management. Despite the presence of this handhook and the short training which every employee 
receives, it is not used on every project of the company. 

During construction the PM bas to report to the CM on a monthly basis. A fixed checklist of items to 
include in this monthly report is given to each PM. 
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DSM fll -"t:: 
Office IAPF I.APF 2.0 billion 2.0 billion flxed2 30 35 
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scheme for f/.1 

IAPF1 
- Dodoma ~ 
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0 
houses - Dodoma (public) (public) c: .... 

Mbeya Technica! Ministry of Science, Russian donor 162 162 flexible 6 10 
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~ Higher Education ~ 
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0 ~ Highlands Hotel Hotel tours & Hotel tours & 178 200 flexible 24 36 '< 
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\0 
~ a 2 Inititally this concerned a fluctuating contract as wel!. However, due to considerable cost increases for the client, this was changed into a fJXed contract. I -3 National lnsurance Company 
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Name project Financlog Contract value Fixed/flexible Construction perioei 

(mill. Tsh.) contract sum (months) 
Client ! 

planned actual planned actual 

Factory buildings Parastatal Donor + local 666 1.2 billion fluctuating 30 30 

Hospita} extension Donor Donor 56 73 fluctuating 8 9 

Beer depots Parastatal Local 148 298 fluctuating 18 24 

Gravel roads Donor+ Donor 632 881 fluctuating 28 30 
government 



Name project 

Bank of Tanzania 

MN Serengeti 

DSM port 
rehabilitation 
project 

Sheraton hotel 

Karurne Teehoical 
School 

Iringa and Mbeya 
Vocational Training 
Centres 

CU ent F1nancing 

Bank of Tanzania Bank of Tanzania 
(parastatal) (parastatal) 

DANIDA I DANIDA 
Tanzania Railway 
Corpora ti on 

SlOA/NORAD SIDA/NORAD 
Tanzania Harbour 
Authority 

Tanruss Private 

DANIDA I DANIDA 
Zanzibar government 

DANIDA Royal Danish 
Embassy 

1 Tune overrun due to lack of funds of elient 

Contract value 
(Tsh.) 
planned actual 

15 billion 45 billion 

7 billion 7 billion 

48 million US$ 

179 million 

2,6 billion 

F1xed/flexible Construction perlod 
contract sum (months) 

planned actual 

fiXed 6 301 

fiXed 24 24 

fiXed 30 33 

fiXed 30 30 

~ 
fiXed 12 12 S' 

(') 
Q 

.§ 
14 not completed ~ 

yet, but initial ~ 
time was already s· 
exceeded ft 

fiXed 

g 

1 
i3 
~· 
"' 
~ 
! 



Data compiled in the comparative case study Appendix L 

V.4 Reasoos for delays and oost overruns 

1 = lack of labourers; 2 = lack of knowledge and/or skilis among labourers; 3 = lack of materials; 4 = problems 
with the quality of the building materials and products received on site; 5 = lack of equipment; 6 = break down 
of equipment; 7 = lack of supervision on site; 8 = lack of experience among project management; 9 = wrong 
planning; 10 = lack of funds of clieot; 11 = plot problems (for example, problems with water supply, electricity, 
telephone ); 12 = disputes between parties involved in project; 13 = occurence of extra works durlog construction 
time 

MECCO 

10 I 13 

Africa Construction 

3 I 8 I 9 I 10 I 11 
13 
OTIIER: 
delays in receipt aod settiement 
of interim valuations; 
delay in receiving instructions 
Consultant; 
weather cooditions. 

SJI 

319 
OTIIER: 
outstanding payments 

1 = increase of Iabour costs; 2 = increase of materials costs; 3 = increase of equipment costs; 4= unrealistic cost 
planning; 5 = lack of experience among project management; 6 = lack of cost control durlog construction time; 7 
= lack of funds; 8 = exceeding agreed construction time; 9 = occurence of extra works durlog construction time; 
10 = works which have to be redooe. 

MECCO 

1121316 
71819 

General problems experienced 

MECCO:''•'>>''"''''''',.,,.,.,.·.·· 
·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··· 

Africa Construction 

1121416 
71819 
OTIIERS: 
varlation orders 

- Equipment base is insufficient, both for building and civil works projects. 

SJI 

1 
OTIIERS: 
additional supervision; 
delays 

This especially forms a problem since most government projects concern civil works projects (lntegrated Roads 
Project), which require relatively a lot of equipment. 
MECCO obtains most equipment externally from government organisations. But external rental is relatively 
expensive due to monopoly situation of a few rental facilities. MECCO loses contracts due to this matter, 
especially in International Competitive Biddiog. 

As a consequence of the above, MECCO suffers from a lack of projects. The annual turnover on projects 
dimioishes. Sioce the fixed costs (office personnel etc.) remains equal, less and less financlal resources are available 
for new projects. This matter bas been a problem for years now. 

- Lack of traioed project managers 
Too little expertise is available within the company. Most people are trained as engineer aod do oot know much of 
management practices. Everything bas to be learned in practice. This is experienced as one factor causing cost- and 
time overruns on projects. MECCO tries to build up relations with international contracting companies in order to 
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improve the quality of its project managers through training by these companies. The international companies are 
oot really interested since they have nothing or little to win by the contacts with lcoal companies. Also intemal 
seminars and workshops are organsied with the University of Dar es Salaam and the NCC, but these lasts only one 
or two days. 

- High competition, especially from foreign contractors. 
During the late seventies MECCO was the biggest contractor in the sector. Since then its position bas become 
worse. 

Nri~ Ç<ffi#îjlcti9xt••••••• / <••••·•·•·•························ · · 

- Uttle projects available at the moment due to high competition 
- Unavailability of skilied men 
-Late payments by govemment, which is the biggest elient in the sector. 
-High interest rates (40%) 
Is currently experienced as the biggest problem, especially in combination with late payments by the govemment. 

No specific probieros indicated other than ones mentioend above. 

92 



TIIE NATlONAL CONSTRUCTION COUNCIL PRICE FllJCTlJATIONS 
FORMULA CLAUSE 

Fluctuatlons undar bullding contracts ihall ba ralmbursed by tha Employar to tha 
Contractor by appllcatlon al tha publishad Indices darlvad trom tha Natlonal 
Construction Councll's prk:a lluctuatlonalormula ( haralnalter relerrad to as tha NCC 
Index). • .._ ' , : 1 ·' 

(1) 

(2) 

lhe rates and prk:es enlered by lha Contractor in the Billol Quantilias shall 
romain fix ad lor the duration of the Conlract and shall nol bA subjoel to any 
chaniJB. , . 

:t "' . ' . 
lhe above fiPtw!ttlstanding, t~e sums attierY,.ise payable by the t:mployer 
to ~he Conlraclor shall, In the avant of change in the NCC Index, ba subjàct 
to IIlerease ar deeresse as specified inthls Clause. No at her increase:~ or 
docreases, othei tha'n 50 staled shall bé ànowed in respect al any change 
in the cost ollabour, materials or coi\sumables. 

'•t., :, I• I 

Any sums exceptlng sums under this Clause and belore deductlon of any 
ratention eertilled by the Architect In any Interim monthly or finaf certificate 
as being payable by the Employer to the .Contractor shall ba increased or 
docreased by an amount "F',' Tanzania Shillings where the value of "F" 
shall ba determined as follows:-

Whoroin:-

F = {I~: !Q) x Pc 
lo 

Ie indica!es the value of the NCC Index on lhe day which lalls lhitly days 
bofote lho dale of the interim or linal valualion. 

la indicates tho value of lhe NCC Index on the day which falis ton days 
holoro tho dato of submission of Tenders. 

Pc indicatos the "ellective valuo· of the work done undor the cortilicato 
concerned (being the valuo althal part of the work which is subject to such 
incroase or decrease) and is as delined hereinafter. 

1 he elloctive value (Pc) or work done which Is to ba subjectto incroase or 
decreaso shall ba the dilfaronee between:-

(i) tho amount which, in tho apinion of the Architect, Is due to the Contractor 
urKler the payment Clause (belore deducting ratention and boioro 
deducting surns previously paid on account) less:-

a) any arnount lor payment or repayment of an 1\cvance payrnent 

I. 

and 

(3\ 

(4) 

(5) 

(6) 

(7) 

. b) a"ly amounts lor materlafs on site I. 

c) ~ny amounts lor nominaled sub-contradara 

d) ~ny am~unts lor anv other home basad on actual .;ast qr currant 
prlcaa · ., ;;; . . ..•.. 

-a) any sums lor lncreases or decraasasin the Contract price paldunder 
thla Clause 

(ii) the amount calcuiated in accordance with (I) above and lncluded In the 
last preceded Interim certificate lssued by lha Arch"ect In aceordenee 
with lhe payment Ctause hereol. 11 1. 

Th a formula lor determinlng I he value of "F" glven In sub-clause (2) herooi 
shall nol, under any circumstancas, ba subject to change lrrespective ol tho 
actual constituonts of tha works. · 

In the avant thatthe value oi"F" as datermlned by tfle formul~ staled In sub­
cl3use (2) harenlis positivo, then tha amount "F"Is ari addltlon to the sum 
otherwise payable Iu th11 Cantretor whereas, 11 ltls negatlve, then the 
amount "F" is a deduc.!ion trom such sum. 

H an up la date NCC Index is nol available at the time of any certHicate,than 
a provistonaf ind~x ligure equal tothelast conl!r!'l~.~CC Index &hall ba 
used untll such Iima as a conllrmed NCC Index la avallable. Any adjust­
meots requlred as a resu~ of a confirmed NCC Index diHerlng trom 
provlslonal indax ligure shall ba included in the lirsl certificatelollowing 
such contirmat ion. • 1

' •• 

Any additional pdyments to ba made to tha Contractor under thelerms of 
this Ctause shall only ba macle provided thatthe work to whlch such 
additlonal payments relale has been compieled prior to the date lor 
completlon, or such extended time as may be allowed under the contract 
Work carried oui alter such data &hall nol altract such a~ditlonal payments. 

In the avant that a period in excessof on a month a lapsas balare succossivo 
certificatos are prepar ad then the ellectlve value (Pc) as dellned In (2) 
above shall either:-
a) ba apportioned on a strlctly pro-rata basis over the whole of the 

period concern ad, or 

b) apportioned by agreement between tha Contractor and Quantity 
Surveyor over the whole of the period concorned. 

l he valua of "F" shall then be calculatod lor each month ar part tllereof of 
the period concorned using the rel&vant NCC Index In each case In order 
to arrive at tho tot91 amount to ba ad ad to the cettillcale under this Clause. 

2. 
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THE NAllONAL CONSTRUCTION COUNCIL INDEX (NCC INDEX) 

Computatlon of the Nee Index to be publishad o~ a il'onlhly basis and to ba used 
as a means of relmbursement ~ll(lcreased c;:ost~ by Employers t.o Contractors under 
the Nallonal Construction Councll Prlce Fluctuallons Forrtlulà system shall ba on the 
lollowlng basis:- · ' 

1. The base date lor I he Index has beèn set al 1 st July, 1985 

2. fhe base value lor the Index has been set at100 

3. The currenl valuelor lhe Index (Ie) to bè publishad on a monthly basis shall ba 
calculalod as fellows:- · ( · • ' 

' . . , ,:, .. 
Ie= (100 x P.F.Fc) + 100- (See Appendix I) , . 

whore P.F.Fc represents the Price FluctuatiÓn Factor which is calculaled 
trom the lollowlng lormula:· . , 

•' ' t I , 

P.F.Fc = 0,20QQ {LC?_:_~()) + ~06!~_{~~ :_Co) + 0.0479 (Ac. Ro) 
lo Co ---Ro --·--··· 

~- 0.0430 (A Ge- A Go) + 0.0367 (ASe- ASo) + 0.0333 (Ze- Zo) · -Aaa·--·-- -----Aso·----- - · zo 

+ g,cmi (§W!<: ~WQ) + Q,Q~Q1 J!:!W.!<.:l!W!l) + M1Qll !Pç ~ PQ) 
SWo HWo Po 

+ 0.003Q_(Gc: Go) + (),Q~Q()(f~ -:_f()) 
Go Fo 

and where:-

sulfix 'c' indicales lhe value olthe Index concerned on the lirst day of the monlh 
in question. 

sulfix 'a' indicalos tho value of lhe index concerned on I he base dale i.e. 1. 7.1985 

Index L reprosonls I ho minimum daily wage lor por milnently employed unski:lod 
labotil in Dar es Salaam as decreed by the Govornmonl of lanzc~lliol. 

Index C roprosonls the co st of cernani as given by lhe oflidal publisll!•d pr H:o f"" 
tonne of ordinary Portland Goment ex Wazo llill r actory. 

· Index R represents the costof relnforcing steel as glven by the official publishad · 
prlce per tonne of 16 mm mild steel plaln round relnlorclng bars ex Tanga 
Steelworks. ; • ·'- " • '" ::.\.l.\f..\<•fHll. u.r.•.·.lll l 

I r·. · I . I i ·-···-· · . . . . 
Index AG reprefents I he. co st '?' aggr_egätes !IS glven py lh!i official publishad 1, 1 

prlce per m3 of aggr"gate of ex MECCO Lid quarry al Kunduchl. . · 
j ; 

Index AS repre~entsjhe cc;sl of corrugated asbestos cement roof sheets as glven 
by the ,official publishad price per running meter ol6 mm thick sheets ex 
ASBESCO, Wazo llill Factory. r 

I. 

Index Z represents I he co st of ·z· purlins as given by the official publish~d prlce 
per 6 rn lengthof 150 x 50 mm x 14 gauge 'Z' purfin ex PIPEGO Factory, 
Dar es Salaam. 

Index SW represents the cost of soltwood as given by the olliclal publishad price 
per 1 m of 150 x 50 mm unirealed sawn soltwood ex Sao Hili Wood 

Products, Dar es Salaam. 

Index HW represents I he cos! of hardwood as given by the official publishad price 
per 1m ol150 x 50 mm prime qualily wrought Mninga BIC Ushirikiano 
Wood Products, Dar es Salaam. 

Index P represenls the cos I ol painl as given by lhe official pubiishEKJ price per 20 
lilras of lirst quality white plastic emulsion walt palnt ex Berger Palnis 
(Tanzania) Ltd., Dar es Salaam. · · 

Index G ropresents lhe cos I of steel pipes as given by the qlliclal publishad prica 
per 6 m lengthof 19 mm diameter medium grade galvanlzed steel water 
pipa ex PIPECD Factory, Dar es Salaarn. ' ·, 

Index F represents the cost olluel as given by the official publishad retail prlce per 
lilre lor high speed dieselluel in Dar es Salaam. 

'., 
The value of indices lor malerials shalllnclude safes tax. 

The values of indices lor material shall, in all cases, be the price ex lactory, ex 
steelworks and the like a<; stated. In no case shall they lnclude any amountlor 
Iransporttrom such lactory or like place. (See Appendix 11) 



NA TIONAL CONSTRUCTION COUNCIL PRICE FLUCTUA llON FORMULA INDICES 

CALCULATED FROM A BASE OF 100 ON 1ST JULY 1985 ;; , 

DATE 

--·-

1985 July 
st Aug u 

Sopto 
Oe tob 
Novo 
Do co 

rnbor 
or 

mbor 
rnbor 

1986 Janua ry 
ary Fohru 

Mar eh 
April 
May 
Juno 
July 
Aug u 
Sopto 
Oe tob 
Nove 
Do co 

st 
mbor 
or 

mbor 
mbor 

1987 Janua ry 
arry Fobru 

Mar eh 
April 
May 
Juno 
July 
Aug u 
Soplo 
Oe tob 
Novo 
Do co 

st 
mbor 
er 

mbor 
mbor 

1988 Janua ry 
ary 
I 

Fobru 
Mar cl 
April 
May 
Juno 
July 
Aug u 
Scpto 
Oe tol 
Novo 
[)oco 

SI 
mbor 

lOl 
rnl10r 
flllMH• 

-------

Provisional lndox 

Labour Comonl ' ' Stoel Rein-
forcomont 

Lc Cc Re 

. . . 

0 0233 
0.0089 0.0233 

0.0089 0.0233 
00089 0.0233 

1)- 0.0069 0.0233 
0.0069 0.0233 
0.0089 0.0233 
00311 00233' 

00604 0.0317. 0.0233 
00604 00317 0.0233 ·, 
00604 0 0317 . 00233 
00604 00317 '0.0713 " 
00604 0.0317 0.0713' 
0 0604 0.0317 0.0713 

0 0604 0.0579 0.0713 
00604 0.0579 00713 
0.0604 0.0579 0.0?13 
00604 0.0579 00713 
0 0604 0.0579 0.0713 
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Appendix 

Long-term effect of 
intlation combined with devaluation 

On the long-term the inflation rate leads to differences between local and foreign contractors. This is 
illustrated by table N.1 below. This table gives an overview of the value of the nominal minimum wage 
in Tanzania. Row 1 indicates the minimum wage in Tsh. as set by the Tanzanian govemment. Row 4 
indicates this minimum wage expressed in US$. With the help of the yearly inflation rate in Tanzania 
and the United States respectively (row 2 and 6), the real wage level has been calculated for each year, 
basedon 1993 prices (row 3 and 5). This has been translated to index figtires (1993 = 100) (row 4 en 
8). 

Table N.l Yearly nominaland real min~um wage in Tanzanian shillings and US dollars 1985-1993 

1985 1986 1987 1988 1989 1990 1991 1992 1993 

Nomina! min. 
wage (Tsh.)1 810 1053 1260 1644 2,500 2,500 3,500 5,000 

Annual inflation 
rate Tanzania2 

(%) 33.3 32.5 29.9 31.2 25.8 19.7 22.3 22.1 23.5 

Real wage (Tsh.) 
(1993 prices) 739 985 1305 1695 2224 2797 3348 4095 5000 

Index (1993 = 100) 14.8 19.7 26.1 33.9 44.5 55.9 67.0 81.9 100 577% 

Nomina! min. 
wage (US$i 46.3 32.2 51.8 16.6 12.8 11.4 11.8 12.3 

Annual inflation 
ra te USA (% )2 3.5 1.9 3.7 4.0 4.8 5.4 4.3 3.0 3.0 

Real wage (US$) 
(1993 prices) 9.1 9.4 9.6 10.0 10.4 10.9 11.4 11.9 12.3 

Index (1993 = 100) 74.0 76.4 78.0 81.3 84.6 88.6 92.7 96.7 100 35% 

Souree RepresentatiVe of laböur umon at Skanska Jensen InternatiOnal, Mbagala office, Dar es Salaam, 
Tanzania; Dankers, B. (1995), Appendix p.19. 

2 Basedon yearly Consumer Price Index as provided by World Bank (World Tables). 
3 Basedon yearly conversion factor (TshJUS$) as provided by World Bank (World Tables). 

Table N.1 shows that the reallabour wage increase over the period 1985-1993 has been less expensive 
for foreign contractors, as compared to local contractors. The former obtain Tanzanian currency by 
exchanging foreign currency (for example US$). Over the years the Tanzanian currency has devaluated 
considerably (see also appendix F), resulting in a financial advantage for foreign contractors. They 
needed less and less dollars to pay the minimum wage of one locallabourer. When both the Tanzanian 
shilling and US$ are corrected for inflation this results in a labour wage increase for local contractors 
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of 577% and for foreign contractors of 35%, both for the period 1985-1993. The same can be done for 
the other two direct inputs, materials and equipment. A considerable price advantage thus for the latter 
group. 

The above descnbed oost development results in foreign companies becoming relatively less expensive 
compared to local contractors. On the long-run this may weaken the price advantage which local 
companies currently have over foreign companies. 
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Appendix 

The productivity factors 

0.1 Introduetion 

In this appendix, the productivity factors mentioned in table 7.1 are presented in more detail. The 
following format is used for each factor: 

Box 0.1 Format used for presentation productivity factors 

To determine the impact of the above-presented productivity factors in the case of SJI, data had to he 
collected on project level and site level. SJI could offer only one construction site which could he used 
for this purpose: the site of the Vocational Training and Service Centre project (VfSC-project) in 
Iringa. 

The extent to which factors apply to the VfSC-project of SJI has been determined on the basis of: 
- interviews with SJI personnel on the Iringa site; 

due to the language problem interviews had to he restricted to the foreign personnel and English­
speaking Tanzanian personnel; 
interviews with the consultant's representative on site; 
interviews with people of various departments within the branch office in Dar es Salaam observations 
on site; 
minutes of monthly site meetings between the consultant and the contractor; 
monthly reports submitted by the project manager of the VTSC-project to the contract manager at 
the branch office. 

0.2 Presentation of productivity factors 

Productivity factor: Site accidents 
Contents: Accidents on site can directly influence the direct input factor Iabour, since 
costs of the accidents in general will have to he paid by the contractor. Moreover, in case new labourers 
are recruited to take over the work of injured labourers, accidents may have negative consequences for 
the progress of the work: new labourers will in general need time to get acqua:inted with the work 
( especially in the case of unskilled Iabour) and to reach the speed of working of the 'old' labourers. The 
occurrence of accidents may also affect the progress of the production process in genera}: work may he 
(slightly) delayed due to the fact that new labourers have to he recruited and trained. Moreover, 
accidents can, in genera}, cause unrest on the site, delaying the general progress of the work. 
The frequency of accidents occurring on site will depend on national safety regulations and the extent 
to which a specific company takes notice of these regulations. 
Element: Input factor: Iabour; Production process. 
Source: Contractor; Govemment. 
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Impact: In Tanzania TAMICO, the Iabour union for construction labourers, is, 
together with Iabour inspeetors of the govemment, responsible for the safeguarding of the safety and 
health of labourers on construction sites. Under the Employment Ordinance any Iabour commissioner 
and I or Iabour officer appointed by the President, is allowed to carry out inspections on building sites 
and all other company premises. Companies are obliged to have an insurance against accidents 
occurring on their premises. In case labourers are a memher of TAMICO, the union will represent 
them in case of a company accident. If they are no member, they can go directly to the Labour Office 
of the Govemment (part of the Ministry of Labour). TAMICO also tries to educate the labourers in 
safety matters.1 

SJI bas OTTU representatives on its company premises, with whom wage negotiations take place every 
year. On the Iringa site of the VfSC-project accidents have occurred occasionally, due to inattention. 
According to special conditions in the contract, SJI should have 'an [accident prevention] officer 
dealing with questions regarding safety and proteetion against accidents of all staff and Iabour. This 
officer shall be qualified for this work .. .'.2 No such officer was however found to be present on the site. 
However, on another SJI the project management stressed the importance of wearing a safety helmet. 
The labourers, however, did not see the relavcne of this and, consequently, almost none of them wore 
the helmet. No extemal safety inspections were found to take place on the Iringa-site (nor on other SJI 
sites), not by the govemment, nor by OTTU/TAMICO. This seems to indicate that little attention is 
given in practice to safety on construction sites. 

Productivity factor: Labour conditions 
Contents: By 'Iabour conditions' are meant bere all facilities provided by the contractor 
for the labourers working on the site. Through the costs of such facilities the Iabour conditions directly 
influence the costs of the Iabour component on site, and thus the site productivity level. On the other 
hand, adequate Iabour conditions can have a positive effect on the production process, since they create 
a more stimulating working environment for the labourers on site. 
Element: Input factor: Iabour; Production process 
Source: Contractor; Labour organisations; Govemment 
Impact: The same organisations as mentioned onder the previous productivity factor 
( accidents on site) also occupy themselves with Iabour conditions. If labourers do not agree with any 
Iabour conditions on site, they can turn to these organisations. According to the special contractual 
conditions SJI bas to fulfill all local regulations conceming Iabour conditions. No evidence bas been 
found that any of these regulations was violated. SJI provided lunch for its labourers on site. A special 
arrangement was implemenled to allow labourers to lend money for any medica} care needed. Only the 
official working week of 45 hours was often exceeded by working 9 hours a day from Monday up until 
and indoding Saturday (54 hours). 

Productivity factor: Foremen meeting 
Contents: Through meetings with the foremen, the projeet's management will be better 
able to realise the desired planning. Insight can be obtained into any problems occurring on site and 
timely and regular feedback can then be given. This would contnbute to the realisation of the desired 
site productivity level. 
Element: Production process 
Source: Contractor 
Impact: No regular meetings took place with the foremen on site. The project 
manager and assistant site manager told the supervisors what work had to be done each day. The 
supervisor was responsible for instructing the foremen. The assistant site manager expressed the wish 

Based on interview with Mr. P. Olum, chairman of TAMICO, Dar es Salaam. 

2 FIDIC. Conditions of Contract Part IJ- Special Conditions, C/ause 34.5. 1994, p.12. 
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for a more formal organisation and information structure with the foremen. However, the latter are not 
used to this, which made it hard to implement. Moreover, due to the overallJack of time on the VfSC­
project, no time was taken I available to alter this matter. 

Productivity factor: Quality of tender 
Contents: The tender is the basic cost planning for the contractor. Any, more detailed 
planning will he based on this tender. The tender thus has to he accurate and provide a sound and 
realistic basis for control during the production process. A wrong planning may result in higher direct 
and site costs for one or more of the direct input factors than anticipated. Any mistakes occurring in 
the tender are the responsibility of the contractor. 
Element: Input factor: Labour, Materials, Equipment, Subcontracting 
Source: Contractor 
Impact: Mistakes occurred in the tender of the VfSC-project. For example: the 
kitchen for the Iringa VfSC was priced for 300,000 Tsh. whereas the same kitchen for the Mbeya 
VfSC was priced for 300,000,000 Tsh. This increased the material costs and caused a deviation from 
the planned site productivity level. 

Productivity factor: Degree planning 
Contents: This concerns the degree to which planning takes place after winning the 
contract, during the preparation and production phase. This planning is needed for effective control of 
the costs of the direct input factors (and thus of the site productivity level). 
Element: Input factors: Iabour, materials, equipment, subcontracting 
Source: Contractor 
Impact: On the VfSC-project the only cost planning made befarehand was the cash 
flow overview. This was based on the time schedules and the priced BOQ. However, the BOQ did not 
prove to he suitable planning tooi here: the concrete works were underpriced, whereas the roof trusses 
were overpriced. Furthermore, mistakes occurred in the priced BOQ (see productivity factor 'quality of 
tender'). During production the necessary amount of Iabour, materials and equipment, and thus its 
costs, was estimated on the basis of experience and feeling. No standard data were used or even 
available for this. The lack of planning during production was also based on the fact that little attention 
was given to detailed cost controL 

Productivity factor: Degree control 
Contents: The sophistication of the control system used in a company has influence on 
the successof realising the site productivity level (see also argumentation chapter 2). 
Element: Input factor: Iabour, materials, equipment, subcontracting 
Source: Contractor 
Impact: See for information on the degree of cost control at SJI chapter 7, section 
7.3. At the start of the project cost control was entirely lacking, caused by a lack of preparation and 
mobilisation time. Overall, the project experienced severe cost overruns (no detailed insight into this 
was allowed by SJI. However, it resulted from statements of the general manager at the' branch office 
and cash flow overviews ). 

Productivity factor: Degree feedback 
Contents: The importance of feedback has been explained in chapter 2. Without 
feedback correction of any deviation of the costs is not possible. An adequate feedback system is thus 
indispensable. 
Element: Input factor: Iabour, materials, equipment, subcontracting 
Source: Contractor 
Impact: Feedback from the office to the site was lacking, most of all caused by the 
priority given to the Sheraton project. Due to a lack of detailed planning and control feedback did also 
not take place very detailed. Feedback after project completion is limited by filling in a form on the 
financial project performance and the subcontractor's performance. See also section 7.3 and 7.4. 
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Productivity factor: Storage methods 
Contents: Any costs involved in storing materials and equipment off and on site are 
part of the indirect material costs. Despite its cost increasing effect, it is very important to implement 
such a system. If it is lacking it may negatively affect the quality of the materials + equipment and/or 
lead to disappearing of material and equipment items. Both results negatively affect the site 
productivity level. Disappearing of items can delay the production process. 
Element: Input factor: materials, equipment; Production process 
Source: Contractor 
Impact: Initially no official storage methods existed on the Iringa-site. This 
contnbuted to the stealing I disappearing of materials and tools. Therefore, the control bas been 
increased at a later stage of the project. Partly finished buildings were used as temporary stores. A 
registration system was implemented as to who took which materials and tools, at what time and by 
whom this was authorised (the latter in case labourers took the materials I tools). 

Productivity factor: Waste of materials 
Contents: Waste of materialscan occur when materials are not properly transported 
and /or treated. Wastage directly influences the material costs when it results in the necessary purebase 
of extra materials. 
Element: Input factor: materials 
Source: Contractor 
Impact: According to the site manager no severe wastage of materials took place on 
the Iringa-site. However, to control this factor enough supervision is needed. This was not available on 
the Iringa-site. One own observation made showed that labourers sometimes treat materials uncarefully. 
In this specific case it did not result in wastage. However, it still affects the quality of the work and in 
this case affected the aesthetics of the work. 

Productivity factor: Knowledge where to buy materials 
Contents: In case it is known where exactly the required materials are available, this will 
contnbute to a more efficient production process, which again contributes to realisation of the planned 
site productivity level. Moreover, prices may change from supplier to supplier and thus knowledge on 
suppliers may affect the direct costs level of materials. 
Element: Input factor: materials; Production process 
Source: Contractor 
Impact: In the beginning this factor caused some delay in the production process. 
This bas to do with the fact that the project management was not very well-known in Iringa. They had 
to rely on local people in the beginning. For the supply' of imported materials the project could rely on 
the network of the foreign head office. Knowledge where to buy these materials was not required. 

Productivity factor: Import materials I Import equipment 
Contents: The influence of this factor depends on the degree to which a company 
imports materials and equipment for its projects. This again depends on requirements of the client. In 
general, imported items can have an impact on the site productivity level due to delays in the 
production process. These delays can for example be a result of wrong planning of delivery times, 
bureaueratic procedures in the harbour etc. Moreover, imported items have a relatively high cost level 
(both direct and site costs) as ooropared to locally bough materials. Probieros with respect to imported 
items (e.g. stealing, wastage) will thus have a larger cost impact for the contractor in absolute terms. 
Element: Input factor: materials, equipment; Production process 
Source: Contractor; govemment 
Impact: In the case of the VI'SC-project of SJI a lot of materials were imported, due 
to a contractual clause which stated that all materials had to be 100% of Danish manufacture. Only 
some selected items (cement, aggregate, sand and treated timber) could be bought locally. Only in the 
beginning of the project the import of materials influenced the progress of the project (problems with 
harbour authorities). Because of the fact that DANIDA (foreign donor) was involved, probieros were 
solved rather quickly through interference of the Ministry of Finance. 
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Productivity factor: Testing materials 
Contents: Under the FIDIC conditions of contract the contractor is obliged to have 
material tests carried out. This is the responsibility of the contractor. The results of the tests have to be 
approved by the consultant, before the materials can be used in construction activities. In case such 
tests do not start or finish on time, this may result in delays in the production process. Costs of testing 
should be included by the contractor in bis costs estimate. 
Element: Input factor: materials; Production process 
Source: Contractor 
Impact: The VfSC-project depended for testing on testing facilities in Dar es Salaam. 
Testing of concrete cubes took place on site. No effect was noticed of this factor on the Iringa-site. 

Productivity factor: Maintenance 
Contents: The degree of maintenance bas an influence on the possibility of breakdown 
of the equipment and thus on the equipment costs. A lack of maintenance, resulting in break down of 
equipment can result in delays in the production process. 
Element: Input factor: equipment; Production process 
Source: Contractor 
Impact: The existing maintenance system on the Iringa-site was experienced as very 
satisfactory by the site management. One full-time mechanic from DSM was available who bas had 
training in Mbagala. Once a month a supervisor was coming from he equipment department for 
inspeetion and assistance. · 

Productivity factor: Souree of equipment 
Contents: Price differences between equipment rented and equipment bought can 
influence the level of equipment oost on a project. If different possibilities are not compared before 
hand this can cause unnecessary costs. 
Element: Input factor: equipment 
Source: Contractor 
Impact: During the project time it proved that rental of the equipment (from 
Mbagala as well as from extemal sources) was more expensive than when equipment was bought and 
sold after use (based on opinion of project manager). 

Productivity factor: Subcontractors meeting 
Contents: What bas been said on the effect of regular meetings with the foremen also 
applies to subcontractors. 
Element: Production process 
Source: Contractor 
Impact: No regular meetings took place with subcontractors working on the Iringa-
site. The subcontractors submitted an overview of their Iabour and equipment on site every week. In 
case any problems occurred contact between both parties took place. This arrangement seemed to be 
satisfactory. No problems were experienced with the subcontracting component on the Iringa-site. 

Productivity factor: Design changes 
Contents: Changes in the design during the production process, may lead to a change in 
the physical output and consequently in the value of this output. 
Element: Output 
Source: Contractors; Client/Consultant 
Impact: On the Iringa site 34 Site Instructions were issued during the first ten months 
of the project. According to the quantity surveyor on site this is relatively high. Two design changes 
were suggested by SJI herself, sicne this would make production more easy. Others were issued by the 
consultant. Several site instructions resulted from mistakes in the drawings. 

Productivity factor: Site lay-out 
Contents: An efficient site lay-out will contribute to efficient working. For example: 
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materials readily available to the labourers economises on time and thus on Iabour costs. 
Element: Site 
Source: Contractor 
Impact: Figure 0.2 in appendix 0 shows the site lay-out on the Iringa-site. lt was oot 
possible to conduct a thorough study into the efficiency of the site lay-out due to a lack of time. 
However, materials and tools had to be collected by the labourers from the central store. This does oot 
seem to indicate an optimal efficiency of the site lay-out. The site lay-out had oot been given 
considerate attention during the preparation phase, nor during the production phase itself. 

Productivity factor: Philosophy project manager 
Contents: The philosophy of the project manager, in general, determines how the 
organisation on site is formalised. This again will determine how strict planning, control and feedback 
will take place on site. And, as argued in chapter 2, these functions are crucial in achieving site 
productivity improvement. 
Element: Production process 
Source: Contractor 
Impact: The project manager of the VfSC-project did oot like to be bossy. 
Consequently, the organisation and information aspects on the higher project level (management and 
supervisors) were very informal. Towards the locallabourers (direct and indirect) a format attitude was 
adopted. The philosophy of the project manager negatively influenced the strictness with which oost 
control was executed during production. For example, no strict planning was made as to the costs of 
direct inputs needed in the execution of the various construction activities on site. The 3T-file was also 
oot strictly used. This latter is also attributable to misjudgment of the scope of work and of the 
circumstances under which the work would take place. 

Productivity factor: Experience project manager 
Contents: Experience concerns here both general experience in rnanaging construction 
projects and speci[TC experience of rnanaging projects in a developing country such as Tanzania. 
Experience has influence on the success and smoothness with which planning, control and feedback 
take place. Moreover, it will lead to a more proper judgment of when and how these functions are 
especially required. This again determines the successfulness in realising the desired site productivity 
level. 
Element: Production process 
Source: Contractor 
Impact: No thorough judgement is possible here. Based on the curriculum vitae is the 
amount of experience of the management on the VfSC-project limited. This is also experienced as such 
by the consultant's representative on site. Experience and personality cao also have an influence on the 
relationship with the braoch - and head office when it comes to getting necessary inputs for the project. 
For example: on the Sheraton project a project manager was in charge with more experience and 
preponderance compared to the project manager of the VfSC-project (based on opinioo other SJi 
employee and own observation). Consequently, the assistance by the branch office was seen to be more 
thorough and timely on the former project. However, this should be viewed in combination with the 
prestige of the Sheraton project for the company. See also productivity factor 'position project within 
company'. 

Productivity factor: Availability expatriates 
Contents: In Tanzania a generallack of qualified supervisors and professionals is 
experienced. Such people are indispensable for effective planning, control and feedback and thus for 
optimising the site productivity. Expatriates could fill this locallack of professionals. 
Element: Production process 
Source: Contractor; Govemment 
Impact: In the case of SJI all management and supervisory tasks are carried out by 
expatriates. In view of the lack of local supervisors and professionals in Tanzania, this is a positive 
factor. However, on the VfSC-project incomprehension was found to exist among the foreign 
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management for the way local people work, sometimes resulting in little patience of the former towards 
the latter. 

Productivity factor: Position project within company 
Contents: The position of a project in the company includes such aspects as the degree 
of prestige of the project for the company and its geographicallocation towards the central office. This 
position will determine the amount of support received by the project management from this central 
office. This support can include support in the procurement of direct inputs, provision of qualified 
people etc. Such support can have a positive effect on the progress of the production process and on 
achieving the desired productivity level. 
Element: Production process 
Source: Contractor 
Impact: The VfSC-project clearly suffered from the presence of the Sb eraton project. 
This project had more prestige for the company and therefore got more attention from the branch and 
head office. The VfSC-project depended for its cash flow on the Sheraton project. Delays in payment 
on this latter project, caused delay in the availability of cash flow for the VfSC-project. This again 
caused trouble in the procurement of local direct input factors, such as materials and Iabour. Also less 
skilied people and equipment were available in Iringa, due to the Sheraton project. After completion of 
this project, attention was shifted to the VfSC-project. 
The position of a project in the company and the assistance given to it by the branch office, also 
depends on its geographicallocation. For example, for the project manager of the VfSC-project it was 
more difficult to arrange matters compared to a project manager on a Dar es Salaam-located project. 
the latter is more close to the office and can arrange matter personally, insteadof using telephones and 
faxes. Personal contact should be considered as more effective. 

Productivity factor: Availability information 
Contents: Information on the project as well as on the location where the project will 
take place is essential for the preparation of an accurate (costs) planning. Without such a (cost) 
planning no effective control can take place with respect to the site productivity level. 
Element: Production process 
Source: Contractor 
Impact: The project manager and assistance site manager had very little information 
with respect to the Iabour and equipment which would be available to their project from the branch 
and head office. Also, the management had no knowledge of the Iringa surroundings and the 
availability of direct inputs there. This made the preparation of an accurate planning very difficult. 
Consequently, such a planning was lacking. This means that no proper basis for control was available, 
making control also difficult. During the first two months of the project cost control was entirely 
lacking. Sole attention was given to getting the project started and running and the progress made. 

Productivity factor: Correct orders 
Contents: Whether or not orders are correctly placed with suppliers will determine if 
the right materials are available on the right time at the right place. 
Element: Production process 
Source: Contractor 
Impact: The foreign head office indicated to experience problems with the 
accurateness with which purebase orders were formulated by the management of the VfSC-project. 
This caused confusion and late deliveries of some imported materials. However, for the project 
management it was very hard to place the orders as desired by the head office, due to a lack of 
catalogues and other information required for this purpose. 

Productivity factor: Relation between contractor and consultant 
Contents: A good working relation between the contractor and consultant is important. 
Disturbed relations may lead to unethical behaviour, which may cause delays in the production process, 
cost claims being refused etc. 
Element: Production process · 
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Source: Contractor; Consultant 
Impact: The exact impact of this factor in the case of the VfSC-project was hard to 
determine, due to the sensitivity of the subject. More in-depth research would he required. The project 
management on the VfSC-project stated that maintaining a good relation with the consultant was 
especially important on this project. Both parties oot only had to work together, also their sociallives 
interfered, due to the fact that Iringa is a very small community. 

Productivity factor: Knowledge of contract 
Contents: It is essential that the project management has knowledge of the contents of 
the contract onder which a project is carried out. This especially applies to any procedures required by 
the contract, for example in the case of submitting a cost claim. If these procedures are oot adhered to 
by the contractor a cost claim may he refused. This would meao that a cost increase is experienced by 
the contractor, which will have a negative effect on his actual site productivity level. That is: the 
denominator increases without a similar increase in the numerator. 
Element: Production process 
Source: Contractor 
Impact: On the VfSC-project two cases occurred in which a cost claim was submitted 
too late and, consequently, oot granted by the consultant. The cause of this late submission wasthefact 
that the project management was too late with submitting information needed by the branch office to 
formulate the cost claim. 

Productivity factor: Link office - site 
Contents: Optimal site performance partly depends on the extent to which the various 
office departments function satisfactorily towards to site. 
Element: Production process 
Source: Contractor 
Impact: On the VfSC-project a lack of equipment was experienced, partly because of 
the fact that the equipment department had equipment employed on other projects. Friction existed 
between the VfSC-project management and the foreign head office, since orders were oot placed in 
the correct way. Moreover, feedback and support from the branch office was limited until the Sheraton 
project was finished. 

Productivity factor: Project organisation 
Contents: In appendix C the degree to which a contractor was able to organise the 
production process efficiently was said to he a determinant of the contractor's cost level. 
Element: Production process 
Source: Contractor 
Impact: On the VfSC-project the organisation was kept to a minimum. Several 
persons on the highest levels had double tasks. The work load was heavy. Supervision for the work on 
site was minimal. 

Productivity factor: Motivation 
Contents: The degree of motivation workers have for their job influences the working 
sphere and quality and timeliness of their work. If workers are oot completely committed to their job 
and to the company they work for, the production process is more vulnerable to delays and thus to cost 
increases. 
Element Input factor: Iabour; Production process 
Source: Labourers 
Impact: Motivation of the labourers in Iringa was experienced as very limited. 
Eaming a living is the main motivation; very little dedication totheir job (with a few exceptions). Bonus 
system was used to increase productivity. However, the impact is limited and only temporary. (Example: 
site manager asked some labourers to work overtime on a Sunday from 8:00 till 16:00 hours. Overtime 
and an extra hoor would he paid. The labourers said yes, but did oot show up on the required day). 
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Also on nationallevel the lack of motivation among labourers is acknowledged as a problem.3 

Productivity factor: Health conditions 
Contents: · The state of health determines the ability of a person to work, determines its 
speed of work and thus the time needed for and Iabour costs of a certain construction activity. 
Element: Input factor: Iabour 
Source: Labourers 
Impact: . Health conditions of labourers from Iringa we re experienced as a problem on 
the VfSC-project. It is considered a general problem with respect to local labourers by the company. 
Measures taken on the Iringa-site included: 

provision of lunch ; 
supervisor bas given accountant amount of money for medical expenses of labourers. They can 
borrow money from this which is compensated via their wages. 

Productivity factor: Stealing materials 
Contents: This factor can cause unforeseen delays in the production process and 
increased materials costs, due to the fact that new materials have to be purchased. In case labourers of 
the contractor's organisation are involved this may lead to increased Iabour costs also (e.g. reeruitment 
and training of new labourers). 
Element: Input factor: materials, Iabour; Production process 
Source: Labourers 
Impact: The influence of this factor was very severe in Iringa. Especially in the case of 
the imported materials this factor caused delays and extra costs (e.g. new roofing sheets had to be 
imported in Denmark; expected to take two months before sheets would be available on site; this 
affected time schedule, especially since the schedule was already tight duetoother reasons). Moreover, 
the most skilled labourers were found to be responsible for the stealing. They had to be fired, but this 
constituted a severe loss in light of the already low quality level of the Iabour component on site. 
Extra watcbroen were hired; better control system for in- and outgoing materials was implemented. This 
also caused extra, unanticipated costs. The stealing also causes extra costs when a case went to trial. 
According to the Tanzanian system the accused bas the right to half bis salary until bis guilt bas been 
proven in court. 

Productivity factor: Knowledge how to use equipment 
Contents: Wrong use of equipment can lead to breakdown of the equipment, increasing 
the equipment costs and causing delays. 
Element: Input factor: equipment; Production process 
Source: Labourers 
Impact: On the VfSC-project some equipment items broke down. According to 
specialists ( equipment department SJI) this was very difficult if you would know how to handle the 
items concemed. The management and supervisors on the VfSC-project experienced no appreciation 
for equipment and tools provided by them to the labourers. 

Productivity factor: Absenteeism 
Contents: Unannounced absenteeism can influence the progress of the production 
process. 
Element: Production process 
Source: Labourers 
Impact: Occasionally labourers on the Iringa-site were absent unannounced, but this 
bas not severely affected the work. Usually other labourers were available. However, in case workers 
with experience and knowledge were absent who were being replaced by new workers, this negatively 
affected the progress of the work (extra instruction and supervision required). 

Productivity factor: Cultural elements 

3 Ministry of Worles (1991), p.20. 



Appendix 0 The productivity factors 

Contents: Certain cultural elements among labourers may influence the production 
process on site. For example: through country-specific public holidays. 
Element: Production process 
Source: Labourers 
Impact: Tanzania bas 12 official public holidays.4 Employers are obliged to pay full 
wages on these days. According to the contract between SJI and the elient of the VfSC-project, the 
former bas to 'have due regards to all recognized festivals, days of rest and I or other customs'.5 

However, due to the tight time schedule work continued on some public holidays. However, in such 
cases labourers were always recruited on a voluntary basis. Cultural elements as well as their influence 
on the work are hard to determine. Moreover, it would require time which was not available bere. 
Further research is needed bere. 

Productivity factor: Competition 
Contents: The degree of competition bas an influence on the final tender price and 
construction period submitted by the different contractors involved in tendering for a project. This 
again bas an influence on degree of cost control required, since the tender serves as a guide line for 
this. Sharp prices and construction periods will require tight control. 
Element: Input factors: Iabour, materials, equipment, subcontracting; Production 

process 
Source: Other contractors 
Impact: In the case of the VfSC-project three foreign companies were competing for 
the project. SJI was very anxious to get the contract and bas therefore accepted a relatively low price 
and short building time. Various parties involved in the construction process think both price and time 
are not realistic considered the circumstances. In genera}, competition in the Tanzanian construction 
sector is high at the moment. 

Productivity factor: Use of subcontractors 
Contents: The contractor depends on extemal sourees in case of the use of 
subcontractors and thus on extra extemal factors influencing the control of bis building process. Many 
of the internat and extemal factors affecting the main contractor may also affect the subcontractor. 
However, the extent to which may differ (due to company characteristics). Although for the 
subcontractors certain influences may lead to increased cost, this does not mean that the main 
contractor also automatically experiences these increase costs. However, if a subcontractor experiences 
delays in bis work this can also lead to delays in the work of the main contractor. This again, can have 
a negative effect on the main contraetar's site productivity level. 
Element: Input factor: subcontracting; Production process 
Source: Other contractors 
Impact: In case of the VfSC-project two subcontractors have been used. One for the 
elevated steel tank, the other for the electrical work. SJI had agreed a fixed tender sum with both of 
them. This means that cost increases for the subcontractors do not automatically affect SJI. Moreover, 
work of one subcontractor (the elevated steel tank) did not very much depend on work of SJI and vice 
versa., making cost control even less necessary. 
Initially a subcontractor would also be used for the mechanica} work. However, this subcontractor was 
not approved of by the elient I consultant. Disapproval was given after the contract was won. SJI 
decided to do the work herself, supervised by someone of the organisation initially chosen as a 
subcontractor. No information was available for this research if this change led to an increase in costs 
of the work. 

4 
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These are January 1, January 12, April 26, May 1, July 7, December 9, December 15 and 26, Eastern 2 days, Idd­
ui-Fitr 2 days, August 8, Maulid 1 day. Total public holidays: 14. 

HDIC. ûmditionr of Contract Part IJ- Special Conditionr. Clause 34.11, 1994, p.12. 
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Productivity factor: Quality tender doeomeuts 
Contents: The contractor bases bis tender on the tender doeomeuts as provided by the 
elient I consultant. After signing the contract this tender is the basis for forther planning, indoding cost 
planning. In case any mistakes occur in the tender doeomeuts of the consultant, which have not been 
noticed by the contractor during tendering, this means that the contractor may have to realise a 
planning which may not he realisable in practice. According to general contractual arrangements the 
contractor is responsible for any extra costs incurred by such a situation. Mistakes in the tender 
doeomeuts can also cause delays, since changes will have to he discussed between contractor and 
consultant and included in the planning I work schedule. 
Element: Input factor: Iabour, materials, equipment, 'subcontracting; Output; 

Production process 
Source: Oient I consultant 
Impact: In this project the BOQ of the consultant was very roughly made. A lot of 
items concemed lomp som amounts.6 No severe effects were found bere on the VfSC-project. 

Productivity factor: Quality of drawings 
Contents: Also the drawings are used by the contractor to prepare bis planning, both 
before and during the production process. These drawings should thus also he accurate. 
Element: Input factor: Iabour, materials, equipment, subcontracting; Output; 

Production process 
Source: Client I Consultant 
Impact: In this project relatively many mistakes occurred on the consultant's drawings. 
However, SJI was obliged to make working drawings before starting the operations. This was meant as 
a control tooi, and as a way of instructing the foremen on site (clear, simple drawings). SJI did not 
always prepare these drawings. In case of roof trusses this caused rework, delay and increased Iabour 
and materials costs. A cost claim was not accepted by the consultant doe to the fact that SJI was 
supposed to prepare · working drawings. This means that a cost increase resulting from a fault of the 
consultant's drawings is thus the responsibility of the contractor. This shows the necessity for the 
contractor to check the quality of these drawings. 
Faolts in drawings led to changes in design introduced via Site Instructions. Until the end of August 
there have been 34 S.l. According to the quantity surveyor on site this was relatively a lot. 

Productivity factor: Type of project organisation 
Contents: The type of project organisation delermines when a contractor is involved in 
the project and to what degree he can still influence the cost level of the production process. 
Element: Input factors: Iabour, materials, equipment, subcontracting; Output; 

Production process 
Source: Client 
Impact: The VfSC-project was based on the traditional project organisation type, in 
which a contractor is not involved until the tendering stage. His cost level is partly determined by the 
design of the elient and consultant on which he bas no influence. Other organisation types may give a 
lower initial cost level for production. 

Productivity factor: Role of foreign donor 
Contents: Foreign donors have links with the local govemment. This could have a 
positive effect on bureaueratic procedures etc. 
Element: Production process 
Source: Client I consultant 

6 Uimp Sum items are not remeasured by the consultant during production. The actual price of the work could 
differ negatively or positively from the amount mentioned in the BOQ. This means that the contractor can have a 
loss or a profit. The disadvantage of this system for the contractor is that it costs a lot of time to unravel the 
items by bimself during tendering. The advantage is that it gives the contractor the right to measure extra work 
for these items on days work basis, which in most cases gives better rates. 
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Impact: The fact that this project is financed by DANIDA bas limited the problems 
with harbour authorities in DSM. On request of DANIDA, the Ministry of Finance bas solved 
problems with the harbour authorities. 
Furthermore, foreign-funded projects are exempted from payment of import duties and sales tax. 
However, for some time confusion on whether or not this measure applied to the subcontractors on the 
VfSC-project existed at the project management of SJI. 

Productivity factor: Late payments 
Contents: Late payments by the elient may endanger the contractor's financlal position. 
It may cause delays in the production process, or lead to extra financing costs for the contractor. Late 
payments eau result from both the elient (late transfer of money) and the consultant (late issuing of 
payment certificate ). 
Element: Production process 
Source: Client I consultant 
Impact: No serious impact noticed on the VfSC-project. In chapter 6 it was already 
mentioned that due to its foreign-funded projects, SJI suffers relatively little from late payments. 
Moreover, she is financially able to cover any late payments, thanks to financlal backing of the foreign 
head office. 

Productivity factor: Change in Iabour costs 
Contents: In general, Iabour costs eau change during construction time for example due 
to negotiations with the Iabour organisation, whether on national, sectoral and/or company level. This 
directly affects the site productivity level. 
Element: Input factor; Iabour 
Source: Labour organisations; Govemment 
Impact: In Tanzania the govemment sets the minimum wage level as well as other 
conditions of employment. These changes are made public through govemment notices int he local 
newspapers. The Association of Tanzania Employers gives notice of any such changes to her members. 
Although private employers are not obliged to follow these changes, most companies do in practice. 
This is a result from the power of OTTU, the Iabour union. According to the law every company bas to 
have OTTU representatives on its premises. The influence of these representatives may change from 
company to company. In general, yearly wage negotiations should take place. Also, a voluntary 
agreement should be strived at, in which agreements on wages and Iabour conditions between the 
oompany's management and the OTTU representatives are laid down. SJI also bas these OTTU 
representatives on site. Wage negotiations take place annually. SJI always pays at least the minimum 
wage of the govemment, which means wage changes will occur once a year. In June 1995 the Tanzanian 
govemment bas increased the monthly minimum wage from 10,000 Tsh. to 17,500 Tsh.. SJI bas 
adjusted its wage scales to this measure. 

Productivity factor: Degree of corruption 
Contents: Corrupt practices cao make the process dependent on the mood of 
officials and cao increase costs. 
Element: 
Sou ree: 
Impact: 

Production process 
Govemment 
No real influence noticed for this case study. 

Productivity factor: Infrastructure 
Contents: This factor concerns both the availability of a good road network and of 
water and electricity. The former is important for timely supply of inputs to the site. The latter is 
important for an efficient and timely production process. Bad roads eau increase the wear and tear of 
vehieles and, consequently, the costs of transport. Moreover, they could lengthen the time needed for 
transport. The state of the road work as well as the availability of water and electricity to the site, 
should thus both be considered before start of a project and planned for (both in costs and time). 
Element: Production process 
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Source: Govemment 
Impact: No problems were experienced by the Iringa-site with respect to the road 
network: the T ANZAM highway is in a good state. Relatively could transport was available for the 
project. Somelimes use could be made of air transport from Dar es Salaam. Problems were experienced 
though with water and electricity supply. There was no water in the main line. Water had to be 
collected with trucks in the Ruaha river, transported to the site and storedinwater tanks. Moreover, 
the voltage of the electricity was too low, causing problems with the running of computers and the fax. 
This was solved by using generators during working hours. No cooperation was experienced from Maji 
water) and TANESCO (power), both govemment organisations, in solving these problems. 

Productivity factor: Govemment measures 
Contents: Quickly changing measures and regulations and/or uncleamess in the exact 
contents and implications of these measures I regulations may cause delays in the production process. 
Element: Production process 
Source: Govemment 
Impact: On the VTSC-project confusion existed at the start of the production phase 
whether or not the exemption of import duties and sales tax also applied to the subcontractors. 
Moreover, the govemment changed the income tax levels two months in a row. The change had a 
negative effect on the labourers' wages, causing unrest among these labourers. 

Productivity factor: Degree of skilis and knowledge 
Contents: Lack of skilis and knowledge among labourers requires extra training on the 
site. In case the required training is not (totally) planned for, it may result in a longer production 
process than anticipated. This negatively affects the site productivity level. 
Element: Input factor: Iabour, subcontracting; Production process 
Source: Education institutes 
Impact: The degree of skilis and knowledge among labourers from Iringa was 
experienced as very low. Skilis and knowledge were experienced as lower than in Dar es Salaam. On­
the-job-training and leaming-by-doing was necessary for many construction activities. This required 
extra time. The foremen and a few fundi's came from the Sheraton site. They spread their knowledge 
among the less skilied workers. This limited the effect of the low skill and knowledge level among local 
labourers. However, for achieving the required quality level continuons supervision was needed. 

Productivity factor: Availability skilied Iabour . 
Contents: This factor has influence on the amount of training needed, the amount of 
supervision needed and the number of people which are available for transfer of skills/knowledge on 
onskilled labourers. These three aspects again have influence on the progress and quality of work 
during the production process. Low quality may result in rework, affecting the costs of direct inputs 
involved in the work as well as the output, since the same amount of work has to be done twice. 
Element: Input factor: Iabour, materials, equipment, subcontracting; Production process 
Source: Education institutes 
Impact: Availability of skilied Iabour in Iringa is experienced as very limited. For 
example, people claim to be carpenter, but have no skilis what so ever. This requires extra training and 
more than expected/planned. For the reeruitment of skilied and onskilled Iabour the project 
management depended on the local foremen, who had more knowledge of the Tanzanian situation and 
the situation in Iringa in specific. 
The availability of skilied Iabour from Dar es Salaam was limited due to the Sheraton project going on 
at the same time. 

Productivity factor: Availability qualified supervision 
Contents: Adequate supervision, both qualitatively and quantitatively contributes to an 
efficient and effective process. lt can prevent any of the problems mentioned under the productivity 
factors 'Degree of skilis and knowledge', 'Availability skilied Iabour', 'Wastage of materials', 'Knowledge 
how to use equipment'. 
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Element: Input factor: Iabour, materials, equipment, subcontracting; Production process 
Source: Education institutes 
Impact: The foremen on the Iringa-site had the following education I experience: 
Mason foreman: Dar es Salaam Technical college, 7 years experience (DSM, Morogoro); Carpenter 
foreman: Bagamoyo teehoical school, 11 years of experience; Carpenter foreman: Dar es Salaam 
teehoical school, 5 years experience; General foreman: technica! secondary school; 20 years of 
experience at SJI. The supervisors I managers had the following experience: 
Assistant site manager: Lower secondary school, educated as carpenter and joiner in Denmark, several 
years of experience in carpenting. Works in Tanzanian since 1991; Project manager: educated as civil 
engineer in Denmark. Working experience since 1990; workingas production manager at SJI-Tanzanian 
branch since 1993; Structural supervisor: 9 years of experience on construction sites in Tanzania and 
other African countries. 
The number of foremen and supervisors versus the amount of labourers on site diminished during 
construction time. This is schematically depicted in figure 0.5 in appendix 0. Both by the project 
management and by the consultant's representative on site the number of supervisors was considered 
insufficient. After completion of the Sheraton project an extra expatriate was assigned to the VfSC­
project. 

Productivity factor: Influence Iabour organisations 
Contents: The degree of influence of the Iabour union delermines the position of 
labourers vs. management and consequently the level of wages and Iabour conditions. These latter two 
aspects directly affect the site productivity level. Moreover, a strong influence of the Iabour 
organisations may result in, for example, strikes, delaying the production process. 
Element: Input factor; Iabour; Production process 
Source: Labour organisations 
Impact: See for general information productivity factor 'changes in Iabour costs' and 
'Iabour conditions'. Impact of Iabour organisations on Iringa site is experienced by the project 
management as very low. Influence OTTU not as big as in DSM. 

Productivity factor: Strikes 
Contents: Strikes can cause serious delays in the production process. 
Element: Production process 
Source: Labour organisations 
Impact: No strikes occurred on the VfSC-project. According to a SJI employee in the 
branch office, occupied with Iabour matters, strikes are not a common phenomenon in Tanzania. The 
same employee mentioned the fact that OTTU calls upon the labourers on the site and informs them 

' about matters, as reason for this 'strike-less' situation. According to this same employee no strikes 
occurred at SJI for the past several years. However, a newspaper artiele revealed that on the Sheraton 
project a strike did occur (January 1995). 

Productivity factor: 
Contents: 
level. 

Change in material prices 
Changes in the prices of materials directly influences the site productivity 

Element: Input factor: materials 
Source: Material suppliers 
Impact: This factor had a strong influence on the VfSC-project. Materials were 
experienced as the most uncertain oost factor. For example: cement: tender price 2600 Tsh. I bag 
(August 1994); price August 1995 3850 Tsh.l bag. &pecially since cement is a crucial material, used in 
large quantities, this price increase had a considerable influence. The strong price increase only 
concemed local materials. For imported materials contracts were used containing fixed prices. 

Productivity factor: Quality of materials 
Contents: If a too low quality (that is: a quality level which is not satisfactory in light of 
contract requirements )is established by the consultant with respect to the materials used on site, the 
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contractor is obliged to purebase new materials. The extra costs have to be paid by the contractor. The 
progress of the production process is also affected by this quality level, since the purebase of new 
material takes time, which most likely will not have been planned for. 
Element: Input factor: materials; Production process 
Source: Material suppliers 
Impact: This factor only applied to the VfSC-project for local materials. A bad 
cement quality caused a delay of 6 weeks. Moreover, new cement had to be bought, increasing the total 
costs for this material. Also the quality level of aggregate obtainable within the Iringa region was 
sametimes too low. 

Productivity factor: Reliability supply 
Contents: Whether or not a supplier delivers the right quantity on the right time 
determines to a certain extent the progress of the production process. 
Element: Production process 
Source: Material suppliers; Equipment suppliers 
Impact: During the VfSC-project it proved to be very hard to make an agreement 
with local material suppliers. Delays in the supply of imported materials were only experienced during 
the beginning of the project due to delays in the clearing of these materials. For the supply of imported 
materials SJI depends on its foreign head office, which bas an extensive network abroad. See also 
productivity factor 'import of materials'. 

Productivity factor: Availability materials 
Contents: When planning a project it has to be considered when and where the 
materials needed can be obtained. Delivery times have to be planned for, especially in the case of 
imported materials. If not, this may result in delays in the production process. 
Element: Production process 
Source: Material suppliers 
Impact: In the case of the VfSC-project many materials and produels had to be 
imported according to contractual arrangements. See forther also productivity factor 'import of 
materials'. Sametimes sand and aggregate were available in small quantities only, but overall this has 
not caused delays on site. The availability of local materials also depends on the productivity factor 
'Knowledge where to buy materials'. 

Productivity factor: Change in equipment prices 
Contents: Changes in equipment prices include changes in rental rates, changes in fuel 
prices, changes in prices of spare parts etc. 
Element: Input factor: equipment 
Source: Equipment suppliers 
Impact: On the VfSC-project equipment was supplied by the equipment department. 
Intemal rental rates were used. Changes in the local rates of this equipment department are based on 
changes in fuel prices; changes in foreign rates take place every 12 months and are based on price 
increase of spare parts and material costs. On the VfSC-project, fuel was not supplied by the 
equipment department, but bought by the project persounel itself. A. direct influence was experienced 
from the increase in fuel prices. The tender price for fuel was 240 Tsh./1. (August 1994). A year later 
the price was 300 Tsh./1. However, the amount of equipment on site was much less than anticipated, 
limiting any effect of an increase in the equipment prices, caused by whatever factor. 

Productivity factor: Quality equipment 
Contents: When the quality of the equipment used on site is low, it may result in break 
downs. See also productivity factors 'availability of spare parts' and 'maintenance'. The site productivity 
level may be affected through delays in the production process. 
Element: Production process 
Source: Equipment suppliers 
Impact: See productivity factor 'maintenance'. The VfSC-project used intemal 
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equipment. lt was not possible to look into detail into the quality of this equipment and the 
effectiveness and quality of the maintenance activities of the equipment department at SJI. However, 
the list of SJI equipment in appendix L shows that most equipment is relatively young. Moreover, the 
project management did not indicate any problems with the initial quality of the intemally rented 
equipment on site. Due to the limited availability of equipment form the equipment department, the 
site sometimes had to rely on other, local sourees of equipment. Items from these sourees were 
experienced on the Iringa-site as having a relatively low quality. 

Productivity factor: Availability equipment 
Contents: Equipment needs to be available on time in order for the production process 
to run without delays. See also productivity factor 'Availability of materials'. 
Element: Production process 
Source: Equipment suppliers 
Impact: The VfSC-project experienced a limited availability of equipment due to: 
- equipment being employed on other project; - equipment had to be shared with the Mbeya site. In 
several cases the limited equipment led to shortages. For example: a delay of ten days was experienced 
in making the first floor slab of the workshop. Especially items such as formwork and scaffolding were 
lacking. These items were very needed for many construction activities. 

Productivity factor: Availability of spare parts 
Contents: A lack of spare parts in case equipment breaks down can cause delays in the 
production process. 
Element: Production process 
Source: Equipment suppliers 
Impact: This factor has been a problem on the VfSC project. lt caused delays. Some 
equipment was wrongly used by labourers, causing very unlikely break-downs. In Tanzania little spare 
parts are available on direct basis, especially oot specialty items. SJI has to obtain most of her spare 
parts from Denmark. This, however, brings with a relatively long delivery time. Since breakdown in 
general is oot anticipated nor planned for, this factor in general will clearly affect the site productivity 
level. 

Productivity factor: Interest level/ Loan conditions I Availability finance 
Contents: All three productivity factors cao delay the production process. They cao 
hinder adequate financing of the work on site. 
Element: Production process 
Source: Financiers 
Impact: The VfSC-project depended for its cash flow on the Sheraton project. Delays 
in dient's payments on this project caused some cash flow problems on the VfSC-project. Overall, SJI 
arranges its fmance through the foreign head office. For running costs a local account is available. 

Productivity factor: Environmental conditions 
Contents: Contains all factors which occur due to certain elirnatic or geographical 
conditions in the environment of the project. For example, heavy rains cao delay the progress of the 
project. Certain soil conditions cao require special measures for heavy equipment, increasing the costs 
related to the use of this equipment. Strong wind cao cause accidents among labourers and should thus 
be accounted for on time, for example, by stopping the work or by providing shelter. Rain and wind cao 
also affect the materials stored on site. An adequate storage system will be needed. 
Element: Input factor: Iabour, materials, equipment; Site; Production process 
Source: Environment 
Impact: Hardly any influence of rain, although expected Not planned for in time 
schedule ( competitive reasoos ). Process extra vulnerable because of this. Wh en rain had been more 
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severe it could have caused unanticipated delays. According to monthly reports of the project and 
assistant site manager, they tried to solve this by working overtime on free days in advance. A positive 
influence was experienced from the soil conditions on the Iringa-site. The soil proved to be much 
stronger than expected: it was possible to dig in vertical direction without needing shutters. This caused 
a saving on equipment cost for this construction activity. Strong wind was experienced sometimes, 
making work on top floors and roof risky sometimes. 

Productivity factor: Size of building site 
Contents: The size of the building site has an influence on the easiness of control 
over the site activities and the number of people which have to be involved for this purpose. 
Element: Site 
Source: Environment 
Impact: The site in Iringa was relatively compact. However, the (act that several 
buildings were worked on at the same time negatively affected the controllability of the site. In Mbeya, 
the site was much bigger and control more difficult. Here, it was difficult to delermine the precise 
number of labourers on site, or hours a machine had been used etc. The foremen on this site tended to 
state a higher number of labourers than was the case in reality. In this case they could pocket the extra 
wages paid. Due to a lack of supervisors these practices were hard to control by the project 
management. 

Productivity factor: Vulnerability site 
Contents: The vulnerability of the site has to do with its vulnerability to theft and 
certain weather conditions (e.g. wind) etc. 
Element: Site 
Source: Environment 
Impact: With respect to theft the site in Iringa was very vulnerable. Little attention 
was given to this at the start of the production process. With respect to weather conditions, like wind, 
the site was fairly proteeled by surrounding buildings. 
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P.l Introduetion 

Appendix 

In chapter 2 the basic productivity concept has been applied to the production process on a 
construction site. This can be summarised as done in figure P.l below. 

Figure P.l Site productivity 
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In this chapter the productivity elements of figure P.l are reviewed for the Iringa-site of the VfSC­
project. This is done by considering the characteristics of each of the productivity elements as 
applicable to this site. First however, a brief presentation of the VfSC-project provided. 

P.2 The VTSC-project 

In box P.l basic data conceming the VfSC-project are presented. The project is part of the 
development programme of DANIDA, a Danish development organisation, which aims at improving 
the vocational training facilities in Tanzania. DANIDA acted as a elient during the entire project. 
Funds were made available by the a foreign donor (Royal Danish Embassy). Also the consultant and 
the two subcontractors concemed foreign organisations. The consultant made use of a local architect 
(ARDHI-institute ). 
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Box P.l 

P .3 The site output 

The site output in Iringa is a Vocational Training and Service Centre (VTSC). This centre consistsof 
several buildings, as presented in figure P.2 below. 

Figure 0.2 Plan of Vocational Training and Service Centre in Iringa 
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12. service gate houses 
13. lritchen yard 
14. car parkS 
15. water tank 

Location of building sbeds, serving as office, 
sanitary facility, matenals store. 
Place where bulk materials are stored 
and equipment is stalled 

Preparation of cement 

Manufacturing of concrete blocks 

The administration building, the class room complex, the workshop, the boys hostel and the adults' 
dormitory all have one floor. The course centre hostel, dining hall, boys hostel, workshop complex and 
class room complex are linked via covered walkways. The total area built is approximately 3,400m2

• 
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Enelosure I at the end of this appendix contains a photo presentation of the (unfinished) works, which 
will give more insight into the scope and character of the work. 

P.4 The site1 

Figure P.2 in the previous subsection also gives an indication of the site lay-out during the production 
process. The total site area amounts to, approximately, 12,363 m2

• As said, the site is located in Iringa 
town. Iringa is situated in the Southem Highlands, approximately 500 km. soutb-west of Dar es 
Salaam. The town is situated at 1560 m., on the ridge of an escarpment. This escarpment borders the 
Ruaha valley, named after the Ruaha river which runs through it. 
Iringa can be reached by road and by air. The most important road from the viewpoint of SJI and the 
VfSC-project, is the TANZAM highway, passing lringa town through the Ruaha valley. This road is 
in a relatively good state, especially compared to other roads in the country. This is an important factor 
considering the frequent transport which was needed between Dar es Salaam and Iringa. 

Iringa bas two different seasons. The period from May to November is a dry period; the period from 
December to April is a rainy season. On construction projects this rainy period should certainly be 
considered when preparing the projeet's time schedule. The harsh rains can have a serious delaying 
effect on the construction work on site. The average rainfall per annum amounts to 750 mm. The 
average temperature in Iringa is relatively low: 19o C. This relatively moderate elimate is a positive 
factor compared to, for example, Dar es Salaam and can have a effect on the speed of work of 
labourers. 

The current population of Iringa amounts to 110,000, of which 53% female and 47% male. The 
majority of the people finds its subsistenee in the agricultural sector. The industrialisation bas been 
limited so far. Very few people are employed in the forma} sector: approximately 20%. The largest 
forma} sector employer is the govemment. The informal sector employment consists of craftsmen, 
artisans and smali-scale traders. Several educational facilities are available in Iringa town, among which 
primary schools, secondary school, and institutes offering advanced vocational training. Despite these, 
the project management on the VfSC-project experienced the skill and knowledge level among local 
labourers from Iringa as limited compared to Dar es Salaam. 

The availability of building materials and equipment is very limited in the lringa region. Some small 
shops can be found in Iringa town. These shops only sell small equipment items, such as tools. 
According to the management on the VfSC-project many of the items sold by the shops are of a low 
quality level. Still, the project had to rely on these items on several occasions, since not everything 
could be obtained from Dar es Salaam on short notice. Materials bought in the region only concemed 
sand, and aggregate. Some treated timber was also bought locally, but relatively far away from Iringa, 
due to a low quality of timber in Iringa town. Due to contractual arrangements most materials had to 
be imported. This considerably limited the effect of the lack of locally materials on the work going on 
on site. 

Iringa town is connected to the national power grid. The VfSC-project experienced problems with the 
power supply, especially due toa too low voltage. The project relied on generators most of the time. 
The water supply system in Iringa bas a Jack of capacity. SJI therefore collects water from the Ruaha 
river, using water tanks on trucks and storing it on site. In both cases the responsible local authorities 
did little to change the situation, despite promises.2 Due toa lack of tanks as wellas water trucks on 

2 

Part of the data presenled bere are taken from: Dalen, A van. Analysis of the provision of economie 
infrastructure, related to industrialisation, in large regionol towns in Tanzania. 1996, p.71-72. 

Basedon minutesof site meeting between consultantand contractor in May, June and July 1995. 
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site the water shortage had its effect on the concrete works going on at site: only one place at a time 
could be provided with water for conditioning of the concrete. 

P.S The production process 

As written in chapter 4, the framework within which the production process takes place, partly depends 
on how the process functions have been executed until the start of this process. For the VfSC-project 
it was not possible to thoroughly evaluate all these process functions. At the time this research started, 
the production process was already seven months under way. The initiative, design and tender phase, 
as well as part of the construction phase had already been completed. Still, during the production 
process a rough impression could be obtained on some conceming some of the process functions. 

P .S.l Tbe design pbase 
Several mistakes occurred ·in the drawings of the consultant's architect. In some cases this led to delays 
in the production process and even wastage of direct inputs, both negatively SJI's site productivity 
performance. The extra costs could not be claimed with the client, since according to the contract SJI 
was obliged to prepare working drawings before starting any construction work. Only after approval by 
the consultant work could start. SJI did not always follow these procedures. 

P .5.2 Tbe tender pbase 
During the tender phase SJI stated to have experienced relatively much competition from foreign 
contractors. This has had its effect on the tender sum and construction period offered by SJI. 
According to several people involved in the project these were unrealistic considering the 
ciccumstances under which the project had to take place. 

In general, the tender phase results in the signing of a contract by both the elient and contractor. On 
the VI'SC-project a stipulated lump sum contract was used. Under such a contract it is in the best 
interest of the contractor to install a cost control system. This will enable him to economise on the 
(direct and site) costs of the direct input factors as much as possible and, in this way, optimise his 
profit margin and site productivity level. 

The conditions of contract under which SJI works on most of its projects are the FIDIC conditions.3 

The general conditions of this contract oomprise several clauses which are important in view of cost 
control by the contractor. Box N.l contains clauses which clearly indicate the need for accurate cost 
control on site when working under this type of contract. Moreover, the clauses show that this cost 
control has to be accurate and timely, and that it has to include causes of possible cost deviations for 
the purpose of submitting effective cost claims. Under a fixed contract such claims are the only way for 
the contractor to cover unanticipated costs (and thus to still realise the estimated site productivity 
level). Therefore, knowledge of contractual procedures is important from the viewpoint of site 
productivity. 

3 FIDIC = Fedération Internationale des Ingenieurs-Conseils. 
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Souree FIDIC (1987), p.. 24-25. 

On the VfSC-project two cost claims were found to he submitted too late to the consultant, negatively 
affecting the actual site productivity level. Cause of this was that information needed for the 
formulation of the claim was submitted too late by the project management to the branch office. 

P .5.3 The construction phase 
With respect to the construction phase attention is paid to technica} aspects and organisational aspects. 

P .5.3.1 The construction metbod 
The construction metbod used is the same for all buildings: a framed structure of reinforeed concrete 
columns, beams and wall infill of concrete blocks. The blocks are 190x190x290 for load-bearing walls 
(thickness 190 mm) and 90x190x190 for non-Joad-hearing walls (thickness 90 mm). The roof structure 
consists of trusses made on site from treated soft wood. Profiled galvanized iron sheets, imported from 
Denmark, are used for the roof finishing. 
Inside plaster finish is used on all concrete block walling, columns, beams and concrete ceilings. The 
first layer consistsof 12 mm cement/sand (1:4). The second layer consistsof 3 mm cement lime putty 
(1:5). This plaster fmish is steel trowelled. Ceilings are finished with gypsum board or soft board. For 
the outside surfaces (brick and concrete walling) tyrolean rendering is used. The frrst layer consists of 
12 mm cement/sand (1:4), the second one of 5-10 mm cement and wasbed sand (1:4). This rendering is 
sprayed on the surfaces. All paving is done with a sand-cement mixture. 
In enelosure 11 at the end of this appendix the time schedule of the project bas been included which 
indicates the sequence of construction activities on site. 

Most of the work was done by manual Iabour. Only very limited equipment was used. A truck with 
crane was used to transport the roof trusses from the ground to their required position. For concreting 
work, 5 concrete mixers were available. The concrete mixers were operated manually. For transport of 
the concrete from the mixer to the casting place, three dumpers were available. For large concrete 
works the concrete was casted, using a concrete pump hopper and the truck with crane. Furthermore, 
some trucks were available fortransport of locally bought materials and water (Ruaha river). 
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P .5.3.2 The project organisation 
Figure P.3 shows the intemal project organisation for the VTSC-project. This chart shows the situation 
as planned before the start of the project. During the project changes have taken place in the 
organisation structure. First of all, it proved that the mechanica! and electrical supervisor were not on 
site permanently as agreed beforehand. In reality, they were also engaged elsewhere within the 
company. Second, in month 10 of the project an assistant site manager was assigned on the Mbeya site, 
relieving the taskof the project manager, who- from that moment- could devote his attention more 
to the Iringa site. 

No official task descriptions were available on the VTSC-project. This caused confusion among the 
projeet's management at the beginning of the project (based on statements of the management itselt). 
This was strengthened by the fact that some persons are supposed to fulfill two functions (see also 
ftgure P.3). 

As shown in figure P.3 the project manager had to manage two sites at the same time. Moreover, he 
had been appointed site manager in lringa. Since this involves a double task, a separate assistant site 
manager was appointed in Iringa, who was responsible for the daily management on site whenever the 
site/project manager was not around. The major tasks included in this daily management are: 
- deciding on work to be executed every day, in close collaboration with the structural supervisor; 
- preparing time schedules and discussing these with the project manager; 
- filling in daily site reports; 
- taking care of any problem which may appear on site. 
The project manager's main responsibilities are (with respect to both sites): 
- the overall performance on the project, that is: progress, cost and quality performance; 
- timely ordering and delivery of materials on site; 
- reporting to the branch management on the projeet's performance. 

Figure P .3 Organisation structure on VTSC-project 

IRINGA MBEYA 

I!R!! Function fulfilled by expatriate employee I. Jifl Double-tasks (one person with two functions) 
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Considering the double task of the site/project manager and the irregular presence of the electrical and 
mechanica! supervisor, this meant that the assistant site manager and the structural supervisor were the 
only permanent supervisors available, now and then assisted by the site manager/project manager. The 
assistant site manager gave his orders with respect to the work to be done to the structural supervisor, 
who again gave orders to the general foreman. The general foreman was in charge of 5 common 
foremen. Also direct communication between the common foremen and the site management could 
take place, due to an informal and smali-scale project organisation. The foremen were responsible for 
transferring the orders from the site management to the labourers. Their role in this was very crucial: 
most labourers hardly spoke any English whereas the foreign site management did not speak sufficient 
Swahili to transfer the orders themselves. The foremen also directly supervised and assisted in the 
execution of the construction activities, in close collaboration with the structural supervisor. 

Meetings with the foremen took place irregularly and in an informal way, despite wishes of the 
assistant site manager to have a more formal organisation at this point. According to the assistant site 
manager the Tanzanian foremen are not used to these kind of formal organisation structures. This, and 
lack of time, were given as reasons why organisational changes at this point were never introduced. 

P .5.3.3 Relation between the site and the branch office 
For an optimal performance the site depends on: 
- its relationship with the various departments within the branch office in Dar es Salaam; 
- its position and priority compared to other projects executed at the same time. 
Figure P.4 (next page) shows the office departments with their function towards the various projects, 
including the VfSC-project. 

The contract manager has both a controlling/advising and supporting function. The contract manager 
can give advise to a project manager if considered needed, but eventually the latter remains responsible 
for the projeet's performance. 

The supporting function of the contract manager concerns his relation with the various office 
departments as depicted in the figure above, as well as with the foreign head office. In case the site 
needs certain equipment or materials etc. contact between the departments and the site takes place 
most of the time with involvement of the contract manager. Since the contract manager has an overall 
view on the various projects and departments he is the key figure in the allocation of resources among 
projects. 

All materials which are not obtained by the site itself are: 
- if locally available, bought by the Local Purebase Officer at the branch office; 
- if not locally available, bought through the head office in Denmark. 

In this case the materials are first transported from the harbour to the workshop in Mbagala. From 
here the materials are distnbuted to the sites. The store manager is in charge of the shipping and 
clearing of the imported materials. 

On some projects certain building products may be manufactured by SJI itself in its workshop. A 
special department is established in such cases. Nothing was manufactured intemally in the case of the 
VfSC-project. 

Large equipment for the VfSC-project is intemally rented from the plant/equipment department, 
which is part of the workshop. A schedule of when which equipment is needed is submitted to this 
department before start of the project. This department is responsible for an optimal distribution of 
the equipment among the various sites. During production on site the plant/equipment department is 
also responsible for maintenance and repair. A visit to the site by someone of this department is 
usually paid once a month for check-up of the equipment and determination of the number of hours 
the various equipment items are used. 
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Fignre P.4 Link between the various departments within the company and the VTSC-project 
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The accounting department receives all the invoices with respect to the VTSC-project, both from the 
site itself and from other departments in the office. Each month a financial report is prepared, 
including all the project costs until that month. This report goes to the administration manager, who 
distnbutes it to the general manager, the contract manager and the project manager. All cash flow 
needed by the management on a project is also arranged through this administration manager. 

It was not possible to judge for every department within the office its functioning with respect to the 
various sites in general and the VTSC-sites in specific. This would have required more time than was 
available, especially since this judgement would also have to include the functioning of the foreign head 
office in Denmark. 
On the VTSC-project the relation with the various office departments was negatively influenced by the 
fact that another project of SJI going on at the same time, the Sheraton project, was given priority. 
The VTSC-project was for its cash flow partly dependent on payments on the Sheraton project. This 
sometimes caused a lack of money. The Sheraton project also had other impacts on the VTSC-project: 
- relatively few skilied labourers and foremen were available during the first perioei of the project, 

since most of them were engaged on the Sheraton project; 
- the structural supervisor was not available until late January, when the project was already t\vo 

months started; This means only one supervisor was permanently available during this frrst time (the 
assistant site manager), assisted by the project manager. 

- the Sheraton-project was given priority in clearance of materials etc. from the harbour, causing some 
items to arrive late on the VTSC-project; 
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- not all equipment and plant needed for the VfSC-project was available on time and somelimes not 
at all, because it was occupied on the Sheraton project; 

- little attention was given to problems occurring on the VfSC-project, both by the branch office and 
the foreign head office. 

These problems provide a first insight into which areas deserve attention in the improvement of the 
functioning of the office departments towards the sites. 

P .6 The direct input factors 

In this section the direct input factors as used on the VfSC-project are presented. Included in the 
presentation are the characteristics of each input factor, the costs involved and to what extent certain 
characteristics may affect the total costs of the input factor. However, first insight is provided into the 
share of the costs of these direct input factors within the tender sum of the VfSC-project (see table 
P.l). 

Table P.l Structure of costs on the VfSC-project 

Cost item 

Direct costs + indirect costs (A + B + C) 100 

D. 
General project costs (e.g. retention bond, 
performance bond, taxes, insurances) 

E. 
Company costs 
( overheads branch office + 
foreign head office) 

F. 
Risk 

G. 
Profit margin 

Total (=tender sum) 
Souree Summary of tender - vl'sC-prOJeCt lringa/Mbeya. 

Share in total tender sum (%) 

77.3 

13.1 

4.2 

0.8 

4.6 

100 

NOTE: According to Goboume (1980) 'oncost' refers to those costs incurred by the use of direct input factors which cannot be 
directly attributed to the production on site. 
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lt should he noticed that the percentiles in this table are based on the costs of the entire project, that is 
for the Mbeya and Iringa site together. Separate oost overviews for each of the two sites were not 
available. However, the only interest bere are the type of costs and their share in the total costs. It may 
he assumed that these also apply to each separate part of the project. 
The grey part of the table covers the costs as they are to he included in the site productivity concept 
(see also appendix C). The basic tender costs represent the direct costs incurred by the use of the 
direct input factors. Oncost I and 11 together form the indirect costs, incurred by the use of the same 
input factors.As shown in table P.1 the labour component bas a relatively very small share in the total 
direct costs (1.6% ). This is due to the relatively low wage level in Tanzania. The equipment component 
also bas a small oost share ( 4.6% ), due to the labour-intensive equipment metbod used on the project. 
Materials have a relatively large share in the total direct and site oost (52.6% ). The subcontracting 
component also has a considerable share in the total direct and site costs (16.6% ), of which the largest 
share comes from the electrical subcontractor. The table also shows that the direct and site costs 
together make up 77.3% of the tender sum. This shows the relevancy of control of these costs. 

P.6.1 Labour 
Direct labour on the VfSC-project included both skilied and unskilied labourers. With respect to the 
former a severe shortage was experienced. First of all, due to the overall lack of skilied labour in 
Tanzania. Second, the level of skills of labourers from Iringa was experienced as even lower than in 
Dar es Salaam (based on opinion project management). Third, a lot of permanently employed skilied 
labour of SJI was employed on another project (the Sheraton project). A few skilied people, including 
some foremen could he recruited from Dar es Salaam. Due to the lack of skilied labour unskilied 
labourers had to he trained for skilied jobs. 

Indirect labour on the VfSC-site included: 
- supervising personnel: foremen, supervisors/managers, 
- administrative personnel: accountant, time keeper, store keeper, quantity surveyor, secretary, 
- supporting personnel: cleaners, watchmen, drivers. 
Figure 0.5 shows the average daily number of skilied and unskilied labourers per week for the VfSC­
project. Unskilied labour was used for excavation and concreting jobs, explaining its dominanee over 
skilied labour during the first part of the production process. In later stages of the project the work 
required more skilied labour. Moreover, the number of skilied labour was higher at that time due to 
on-the-job training of unskilied labourers. Little control was exercised over the number of labourers on 
site due to the low wage costs .involved. However, an increase in the amount of labour should he 
accompanied by an increase in the amount of supervision. Figure P .5 (next page) shows that this was 
not the case for the VfSC-project. Overall, the proportion supervisors : foremen : labourers varies 
from 1 : 3 : 40 in the first eight weeks (start-up phase) to 1 : 3 : 65 in a later stage of the project. 

Remarkable in figure P .5 also, is the steady increase of watchmen during the period concemed. lt 
proved that the Iringa site suffered severely from theft of materials. Moreover, it proved that the most 
skilied workers were involved in this theft. From the viewpoint of the labour costs, this factor had the 
following consequences for the actual site productivity level: 
- increase in labour costs due to reeruitment of extra watchmen, 
- delays and consequently oost increases, due to extra training needed by labourers who were 

employed to replace the skilied labourers dismissed for theft. 

Consiclering the characteristics of labour in Tanzania in general and on the VfSC-project in specific, 
the ratio labourers : foremen : supervisors is not very optimal. This judgement can he supported by 
several factors. First of all, a gap existed on the VfSC-project between the high-skilied -foreign­
supervisors on the one hand and the low-skilied -local- labourers on the other. This gap was partly 
formed by the language difference. The supervisors I managers were not or hardly acquainted with the 
Swahili language, whereas the knowledge of English among the labourers was also very limited. This 
language gap was bridged by the English-speaking, Tanzanian foremen. Another factor causing the gap 
was that most labourers, as well as some foremen, did not understand the technical drawings as 

126 



Appendix P The productivity elements on the VTSC-project 

Figure P .S The daily average number of labourers, foremen and supervisors on site in Iringa 
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Souree Daily site reports VTSC-project 5-12-1994 until 25-8-1995. 

prepared by the consultant. This ,is one reason why it is important that the contractor prepares working 
drawings, which it can use in the communication with the foremen and labourers. 
Other factors having influence on the 'supervisor/foremen/labour' ratio on site concern the average 
quality of the Tanzanian Iabour available on the VfSC-project. The following main probieros were 
experienced by the foremen and supervisors with respect to the Iabour oomponene 
- low average skilllevel/ inadequate avaüabüity of skilied people 

The labourers from Iringa were found to have a lower skilllevel than labourers in Dar es Salaam. A 
few skilied labourers and foremen were therefore taken from Dar es Salaam, but their availability 
was, as indicated before, also limited. The skilied people were used to spread knowledge among the 
less-skilled. Much on-the-job training was needed, which required extra people and time. The work 
to be executed had to be clearly explained and shown. And even then close guidance and monitoring 
was still needed to make sure the work was performed as required by the consultant/dient. 

- low motivation. 
The motivation among labourers was experienced as relatively low. Eaming a living is the main 
motivation. Little to no specific dedication to construction work was experienced (with a few 
exceptions). Even the bonus system proved to have its limitations. For example: a few labourers 
agreed to do overtime on a Sunday, paid at overtime level plus one extra hour. On the specific day 

4 It is acknowledged that the judgment of the foreign, western-oriented supervisors may be influenced by their 
experience with labourers in developed countries, whose attitude, caused by varloos environmental factors, 
may be very different from those in developing countries. In fact, a difference in attitude and values showed 
sometimes between the foreign management and the local labourers. However, the foremen, of Tanzanian 
origin, mentioned the same problems as the foreign supervisors, which gives the judgments of the latter 
more validity. 
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they did not show up. Moreover, the bonus system in general bas its limitations, since speeding up 
the work above a certain limit may affect the quality level of the work executed. 

An overview of costs incurred by the use of (direct and indirect) Iabour can be found in enelosure 111 
at the end of this appendix. 

P.6.2 Matenals 
A contractual clause obliged SJI to use as much as possible imported materials from Denmark on the 
VfSC-project. Moreover, the materials had to be 100% manufactured in Denmark. Only in case 
materials were not manufactured in Denmark other origins were accepted. A few selected items (sand, 
aggregate, cement and treated timber) could be obtained locally (in Tanzania). 

The relatively high costs of imported materials compared to local materials affect the cost level of SJI. 
However, this only plays a role in winning a contract. The relatively long delivery time involved in 
imported materials 

The biggest problem experienced with the material component was the frequent stealing and 
disappearing from materials storedon site. In subsection 7.5.1 it was mentioned that this problem was 
caused by SJI's own local labourers. Implications of this on the actual site productivity level were 
mentioned there. However, the stealing and disappearing of materials also bas the following two 
implications for this actual site productivity level: 
- increase in material costs due to purebase of new materials, 
- costs of delays in case imported material had to be replaced: the delivery times of, for example, 

roofing sheets amounted to two months. This caused a delay in the production.process, 
Cause of the frequent disappearing of materials was a lack of adequate storage methods on site. 

P.6.3 Equipment 
The entire group of equipment on the VfSC-project comprised: 
- large equipment items: e.g. truck with crane, 3 dumpers, 5 concrete mixers, block making machine 

2 store containers, 5 office containers, 1 generator, 3 water tanks and 1 diesel tank, 2 trucks (for 
transport of materials and water); 2 piek-ups, 

- auxiliary items: formwork, scaffolding and shutters, 
- small equipment items or tools, like trowels, hammers, vibrators etc. 

All large items were rented internally from the equipment department. Most small equipment items 
(except VIbrators) were bought locally, in Iringa. Plywood for the preparation of formwork had to be 
imported. Scaffolding was supposed to come from the equipment department of the branch office. 
However, due to the priority given to the Sheraton project the scaffolding was not available to the 
VfSC-project. 

Overall, the lack of equipment was responsible for some delays in the production process. For example: 
it caused a delay of ten days in the preparation of the first floor slab of the workshop. Delays 
especially mean an increase of the time-dependent site costs and will thus affect the actual site 
productivity level. 

More information on the costs as incurred by the use of equipment on site cao be found in enelosure 
lil at the end of this appendix. 

P.6.4 Subcontracting 
Two subcontractors were used on the VfSC-project: one for the electrical works and one for the 
elevated steel tank. Both subcontractors were of foreign origin. Their contracts with SJI concemed a 
fixed lump sum contract. Control of the subcontracted costs by SJI was therefore not necessary. For 
both subcontractors progress control was more relevant. First of all, to make sure progress did oot 
interfere with the progress of SJI's work and vice versa. Especially with the electrical subcontractor this 
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was important. Contacts with this subcontractor therefore took place at a regular basis. Secondly, 
progress control was needed to check on the accuracy of interim certificates submitted by each 
subcontractor and to make sure that SJI was not making any more costs per month then anticipated. 
Overall, contacts between the subcontractors' employees on site and the project management of SJI 
took place in an informal way. No problems were experienced with respect to this direct input factor 
on the Iringa-site. 
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Enelosure I Photo presentation of the VTSC-project' 
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Enelosure TI Original time schedule of the VI'SC-project, Iringa-site. 

VTSC-IRINGA 
·_-. L ~ '--' 

runeschedul•- R<v.no.: 
1 4 

:\l.inad I öl-t ~OV Dcc Jan Feb \Lli .-\Dr 
\ "e<:bSWUr 3 17 31 [4 28 12 16 9 23 b ::o " ;:o 3 t7 
\"eek& ~ummcr OîO 42 .lol l6 48 50 52 oz 04 o6 os 10 12 14 16 

---~·-' - -------!-- --·-··-··· . 
Signing of contract 2 <> ----...-------+--------·-· 

3 : 3 Î"'''''''· •l Mobilisauon 

Demolition 
-------~----1--------- · - ... 

4 1 4 k:i:<·,,,, Q 
~==---·------------. 

Si 

C.G.J.....,. 

:::ti. Jun Jul Auv Sco öki 5!ov n-
I IS !!I 12 :6 10 24 7 il 4 18 • 16 JO 1> 

.,...... 
IS 26 2:! ::4 16 2s ~o ~2 J4 ~6 jiJ !o 42 44 Oî6 1i 

I 

- ----'--- -----

Setting out ~ Q 3 
- - - ------'----1-·---------·· -· ---·-·--· ··------- --- --- - ----

I 6i 

Dorrnitory for adults 

16 ! 

' 17 ! 
------ ·- -------------- _ _;_·--t--------~---- ------------ -· 

C::~ass room, library___ _ _ _____ _!!!_ _ 18 i':::< •: Pt.+ 

Science, 19 1 19 !' :.l&ë. Con v-.- t -:] ~ 

-·r -- ·----,---- - - .,- -
Iabaratory and 20 i ' 

,----------- ---- ---- ---c------- -- ---1-

21 ' 

: 20 ;::-:>fou-.:) 

Course center 21 : :· ·Pro:-:-:-: i : ;: ÄooM·:-: 

:22 : 

24 i ' ----;---- ·1-:·------·--------------

__ Prin~p~~~~~~_:_ns J:l~u~J~~L--------- -L _____ _ -~ 

Girls hostel '26 i 
------------------ -----+----o.---------~--- ,----

-----------------

,-~~~~ation-buildii_J~- 28 : '28 ::-: . ·'-ou..stJ =~-=•='G,.-· Tël ;:-:;:.rï: •::>i 
- -------- --·--· -- --·--- ------~--------·--

:29 1 
--------~-

::::Do:-:::; _ ' 29·F:A 

~ 30 I 
--- -, - -----------·---· 

__ ____ ______ ___ :31 ~------- ----!-.. ---
)2 : 32 :-<:=_.: -:: :_ :::-:::' _P~p house 

-----~·------------ ---- - -------- ·----------- -.·------ ----- -- ------- --------- ·--------------
Pit latrine & Charcoal shed !33 : -------·-------~_3-ic.~=--~_:::.-:::::._ ·- --------------·---------.-

Water starage tank 

Watertower 
;35 ; ---------- ----·~--- ---- · -··· ·· · ____ _2:_; ... -~-·"'-----"-''-"-' 
'36; 36•";"':"-;:::: ... -"'-I'-... -..,,J 

---~------ --------- -- ----···- ·---- ---- -------········-····----- ---- ------------

----- ----- - - - --
Feti"ce 

Gate-house 

Roadworks 

Handing over 

37' 

38 1 

39 ' 

40 

-H 

42 

43 · 

-- -- . ----- --- _____ .., _______ --- ----------------- - ---- --- -

.. --------------- -------- - ... -- ---.. --------------

--------------------------------- ----- -------

~ --------------------------------------~----~----------------------------------------------------------------

133 



The productivity elements on the VTSC-project AppendixP 

Enelosure 111 Costs incurred by the use of (direct and indirect) Iabour and equipment on building 
sites of SJI 

Local Iabour component 
For both permanent and casual labourers the hourly wage is determined by aggregating items 1 to 4 
below: 

Basic salary 
Nine wage groups are distinguished, each with its own basic wage level. An overview of these groups 
can be found in table 111.1. 

Qualified allowance 
Paid to the highest seven wage levels only. Changes according to skilllevel. 

Treabnentallowance 
Meant for compensation of medical costs in case of illness. Fixed amount for all permanent and casual 
labourers. 

Housing allowance 
Financial compensation for costs of housing by the employee. Ten percent of basic salary of each wage 
group. 

Items 1 to 4 are summarised in Table 111.1 below. As can be seen, nine wage scale are distinguished at 
SJI. The amounts in table 111.1 are the amounts as valid at the start of the VTSC-project in December 
1994. The daily rates are obtained by dividing the monthly rates with 26. Public holidayss are fully paid. 
Overtime on normal working days is paid one and a half times the basic salary; overtime on public 
holidays and during weekends are paid two times the basic salary. 

The supervisor on site can decide to pay a bonus. For each wage scale the maximum bonus payable has 
been fixed. The amounts can be found in table 111.1 also. The weekly bonus is obtained by dividing the 
monthly bonus with 4. 

Compared to 1993 the basic salaries have been increased with 25%, except the lowest wage scale which 
bas gone up witb almost 43%. This is caused by the fact tbat tbis wage group is paid tbe official 
minimum wage set by the govemment. From 1993 to 1994 the govemment bas increased this minimum 
age from 7,000 Tsb. per montb to 10,000 Tsb. per montb. Per 01!07/1995 the minimum wage bas been 
set on 17,500 Tsb., in accordance witb govemment measures (an increase of 75%). This has been taken 
over by SJI as per 01!07/1995. 
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Table m.l Salary scales as valid at SJI per 01-07-1994 

Basic Qualified Allow. Treatment Allow. HousAllow. Bonus 
Group Salary Month Day Month Day Month Month Week 

Key personnel, 
excellent foremen 24,125 8,125 313 2,600 100 2413 10,800 2,700 

Other foremen 15,750 7,500 288 2,600 100 1,575 8,400 2,100 

Very good skilied 14,125 3,250 125 2,600 100 1,413 4,800 1,200 

Good skilied 12,500 2,050 79 2,600 100 1,413 4,800 1,200 

Drivers LD + HD 
without trailers 14,125 3,438 132 2,600 100 1,413 7,800 1,950 

HD drivers with 
trailer - operator 14,125 7,500 288 2,600 100 1,413 8,400 2,100 

Workshop 15,750 10,500 404 2,600 100 1,575 8,400 2,100 

Labourers 10,300 0 0 2,600 100 1,030 3,240 810 

Watchmen, students, 
other unskilled 
labourers 10,000 0 0 2,600 100 1,000 3,000 750 
Souree Accountant department SJI - Tanzama branch 

Permanent labourers also are entitled to payment of: 

Annwll leave 
The annual leave oomprises 28 days, which are fully paid. An amount of 3000 Tsh. is to be paid every 
second year as compensation for travel expenses. Labourers working with the company for less than 
two years are not entitled to this amount of money. 

From the gross salary of both casual and permanent employees the following deductions have to be 
made: 
lncome tax 
The level of income tax is set by the govemment (Ministry of Finance ). Nine income groups are 
distinguished in the income tax system. Rates applicable as per August 1995 are presented in table 
111.2 (next page). 
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Table m.2 Level of iocome tax as per August 1995 

Income tax block 

0- 17,500 Tsh. 

17,501 - 32,500 Tsh. 

32,501- 47,500 Tsh. 

62,501 - 77,500 

77,501 - 92,500 

92,501 - 107,500 

107, 501 - 122,500 

Over 122,500 Tsh. 

NIL 

Applicable tax rates 

75% of the amount exceeding 17,500 Tsh. 

1,125 Tsh. plus 10% of amount exceeding 32,500 Tsh. 

2,625 Tsh. plus 15% of the amount exceeding 47,500 Tsh. 

4,875 Tsh. plus 17 5% of the amount exceeding 62,500 Tsh. 

7,500 Tsh. plus 20% of the amount exceeding 77,500 Tsh. 

14,250 Tsh. plus 255% of the amount exceeding 107,500 Tsh. 

18,375 Tsh. plus 30% of the amount exceeding 122,500 Tsh. 

Souree Ministry of Finance, Public Notice on individual income tax rates. Sunday News, Aug. 27, 1995. 

National Provident Fund (NPF) 
Ten percent of the gross salary is paid to the NPF on a monthly basis. The employer also bas to add 
10% himself. When the Iabour engagement is terminated before reaching the retirement age, the 
pension built up so far is paid to the labourer. This system only applies to private firms. Govemment 
organisations and parastatal companies have their own pension schemes. 

For permanent labourers the following is also deducted from the gross wage: 
Two percent deduction for OTTU (union) membership. 

When calculating the wage costs for the employer, .deductions of iocome tax, OTTU memhership and 
NPF should not be included. 

Other costs involved with the Iabour component on the VfSC-project include: 
Costs of providing lunch for the labourers. 
Lunch is provided for two reasons: (1) to make sure that alllabourers are on time to start work again, 
and (2) to make sure the labourers eat sufficiently and healthy. Their state of health can influence their 
performance on site. This is thus a cost- and time-saving measure. 

Costs of temporary facilities for labourers 
On the VfSC-project this included toilets only. 

In case a labourer is transferred from bis original working place to a working place . elsewhere in the 
country, this labourer is entitled to payment of: 
Out of station allowance or costs of housing 
On the VfSC-project skilied labourers and foremen permanently employed by sn in Dar es Salaam, 
were transferred to Iringa for the entire period of the project. The costs of housing for these labourers 
and foremen were paid by SJI. 

In some cases labourers are also entitled to payment of: 
Transport Allowance 
The employer could also choose to arrange transport facilities himself, in which case no individual 
transport allowance bas to be paid. On the VfSC-project neither of them was paid, since the labourers 
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all came from Iringa town. 

Finally, SJI bas to pay: 
Vocational Education and Training Levy 
This Levy was introduced in 1995 as a financial contnbution to meeting the locally identified 
requirements for skills, training and craftsmanship. The Levy equals 2% of the monthly total gross 
emoluments payable by the employer to all employees and must he paid at the end of each month. 

Payment of this levy takes place on branch office level. 

Foreign Iabour component 
As a foreign company SJI employees relatively many expatriate employees, especially on the higher 
positions. On the VfSC-project the following costs occurred: 
Salary costs 
This salary is paid in Danish Krooer and put of a Danish account. 
Costs of lwusing, travelling and sociill costs 
These items have to do with all costs made by the expatriate employee during their stay in Iringa. 
Training Levy 
Ten percent of the total salaries of all expatriate employees working with a company bas to he paid 
monthly to the Tanzanian govemment. This amount is meant for the training of local people who, in 
the future, can replace the foreign personnel. 
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Equipment costs 
In section P.6.3 a division bas been made into: 
- large equipment items, like trucks (with crane ), dompers, concrete mixers, VIbrators, 
- auxiliary items, like formwork and scaffolding, 
- tools, like trowels, hammers etc. 

ad (1) 

(1) 
(2) 
(3) 

Large equipment items are intemally rented from the equipment department. For each item an hourly 
ra te is set. ldle hours, that is hours during which the equipment is · not used, but still standing on the 
site, are charged at a special rate. The rates cover the following major items: 
1. Hourly rental rate: 

la. Depreciation 
lb. Maintenance and service costs needed on the basis of normal wear and tear of equipment/plant. 
lc. Costs of spare parts. 
ld. Fuel. 
If a project is located relatively far from Dar es Salaam, like the VI'SC-project, fuel is bought and paid 
by the site. In such case fuel costs are not included int he rental rates. 
le. Overhead costs. 
These cover all the administration and persounel costs of the plant and equipment department. 

The rates for a certain project are fleXlble. Local rates are adjusted with the percentile increase of the 
local fuel price. Foreign rates are adjusted every 12 months based on increase of spare parts and 
material costs. 

Other costs to be payed by the site are: 
2. Cost of transport to and from the site. 
3. Costs of mistreatment and theft. 
4. Insurance registration fee 
5. Wearing of parts, like cutting edges, teeth etc. on earth moving equipment 

ad (2) 
Cost of auxiliary items such as formwork and scaffolding are formed by: 
- costs of materials needed and, 
- costs of Iabour needed 
to prepare the items on site for use. 

ad (3) 
Tools are bought locally. Costs are formed by sales price of suppliers. 
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The 3T-file 
This appendix presents the principles of the 3T-file of Sn. The artiele 'A new way of thinking and 
building' has been taken from the annual report of Skanska AB, 1992, p. 13. In flgure Q.1 and Q.2 the 
principlesof th 3T-file are schematically presented. Both fJgures have been taken from the original3T­
file, but have been translated from Danish into English. 

Think Tota/ T101e 

A new way of 
thinking and building 

Skanska is implementing the 
biggest, most far-reaching 
reform project in the history of 
the Group: 3T. 
The introduetion of 3T signifies 
a new way of thinking and 
working. Time becomes the 
focus. Time is the only non­
renewable resource. 
He who wins time also wins 
quality and lower costs. This is 
demonstraled by experienced 
from American and Japanese 
industry, among others. Skanska 
is now introducing time as a 
control mechanism in the 
construction industry. 
The task of implementing this 
change affects the entire 
construction process -from 
concept to delivery of the final 
product. Methods as well as 
materials must be chosen with 
an eye toward reducing elapsed 
time. 

Working with time as a control 
mechanism always looking for 
the fastest way towards one's 
goal. lt also means raising 
quality, since all tasks must be 
performed properly from the 
start. 
By utilizing time more 
efficiently, thus ra1smg quality 
and lowering a rapidly changing 
market. 
The purpose of 3T is to create 
the greatest possible value­
added for the client, thereby 
enhancing Skanska's 
competitiveness. 3T is our tooi. 
The goal of the Swedish 
Construction business area is to 
shorten average production time 
by one third before 1995 and to 
turn over the projects to the 
elient with zero defects int he 
final inspection. Equally 
aggressive goals have been set 
by other business areas. 

The shift to 3T will be visible at 
all levels throughout the 
Skanska Group. An extensive 
training program wil1 support 
this process. 
Skanska's consultants, suppliers 
and subcontractors will also be 
affected by these efforts to 
bring change. 
3T bas been developed 
internally at Skanska over a 
two-year period; Results from a 
number of construction projects 
have already demonstrated that 
Skanska is on the right path. 
This bas laid the groundwork 
for a broad introduetion of the 
new concept targeted ti the 
outside market. 
3T is a continuous process. lt 
signifies steady improvements 
and a transformation of out 
working methods that is still 
only just beginning. 
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Figure Q.l 

TIME AS STEERING AID 
Time can be manipulated 

Tuneisused 
withsuccess 
in other branches 

Souree 3T-file, SJI-Tanzania branch. 

Figure Q.2 

Tune as a steering aid 
bas clear advantages 

Tune is connected 
with quality and COllts 

WITII TIME AS STEERING AID WORK 
WIIL BECOME MORE EFFECTIVE 

Souree 3T-file, SJI-Tanzania branch. 
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Figure S.l Example monthly cash flow overview 
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Figure S.2 Example structure monthly financial report 
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Figure S.4 Coding system on VfSC-projeet 

ACCOUNT GROUP INDEX OF ACCOUNTS - SJI 
IRINGA & MBEYA VOCATIONAL 
TRAINING CENTRES -
PAGE1 

I 11 III COSTAND PROCEEDS: 

Job No. 253 

Date: 10.10.1994 

soos 253/SS3 100 Expatriates StatT 
101 Salaries 
102 Social costs 
103 Travelling expenses: 

Air tickets, hotels, inspeetion travels etc. 
104 Other costs: 

Medical, entertainment, gifts, allowances 
10S Short term asistance 
106 Training Levy 
109 Fees: 

School, other 
130 Mbagala 
1SO Extra security expenses 

200 Local StafT I Labour 
201 Wages 
202 Social costs 
203 Travelling expenses 
204 Other costs: 

Medical allowance, workmen's comp. Juwata, 
accomodation 

20S Housing levy 
206 National Provident Fund (NPF) 
207 Annual leave, notice salaries, ser. allowance 
250 Extra security expenses 

300 Transport and Freight 
301 Extemal rent of vehicles 
302 Insurance and registration 
304 Spare parts - vehicles incl. tyres/tubes 
30S Extemal repairs 
306 Sea freight (all freight incl. F.O. Site expenses) 
307 Air freight (all freight) 
308 Local transport 
309 Costom duties and sales tax on importation 
310 Pre-shipment inspeetion 

Accumulated depreciation 

1SO 
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(Figure S.4 continued) 

ACCOUNT GROUP INDEX OF ACCOUNTS - SJI 
IRINGA & MBEYA VOCATIONAL 1RAINING 
CENTRES-
PAGE1 

I II III COSTAND PROGEEDS: 

Job No. 253 

Date: 10.10.1994 

5005 253/553 700 Teml!orao: Installation and Consumables 
701 Tools 
702 Electricity 
703 Fuel and lubricants 
704 Water, Oxygen, etc. 
705 Site installations 
706 Expatriate camp and housing 
707 Labour camp 
708 Clothing and consumables for security 
709 Weather proteetion 
710 General office expenses 
711 NBO - Alykhan 
712 Manager/guest house 
750 Extra security expenses 

800 Sub-contractors: General1 Mechanica! & Electrical 
801 ICIL 
802 STOKO 
850 Extra security expenses 

900 Head Office and Cal!ital Costs 
901 Design - extemal 
902 Design- own 
903 Building permits and othe epermits 
904 Bond and guarantees 
906 Insurance - C.A.R., plant & equipment, third party 
907 liability 
908 Insurance- freight 
909 Insurance - others 
911 Fees - Branch registration, audit etc. 
912 Head office, Copenhagen 
915 Capital gain/loss 
916 Home Office 
197 Tax 
920 Compensation insurance - C.A.R. 
921 Compensation insurance - freight 
922 Compensation insurance - others 
923 Travel 
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(Figure S.4 continued) 

ACCOUNT GROUP INDEX OF ACCOUNTS - SJI 
IRINGA & MBEYA VOCATIONAL TRAINING 
CENTRES-
PAGE1 

I 11 111 COSTAND PROCEEDS: 

Job No. 253 

Date: 10.10.1994 

5005 253/553 350 Extra security expenses 

400 Plant and Equipment 
401 Rent of plant 
402 Insurance and registration 
404 Spare parts - plant and equipemot incl. tyres/tubes 
405 Extemal repair 
409 Customs duty and sales tax on importation 
411 Extemal billing 
439 Plant 
450 Extra security expenses 

500 Building Materials (Build-in} 
501 Cement 
502 Reinforcement 
503 Concrete products 
505 Aggregate for concrete works 
506 Materials for masonry works 
507 Materials for carpentry works 
508 materials for structural steel works 
509 Prefabricated elements 
510 Cast-in items, bolts and fittings 
511 Miscellaneous materials for structures 
513 Materials for finishing works 
514 Materials for extemal works 
515 Materials for electrical works 
516 Materials for plumbing works (VVS) 
517 Materials for airconditioning & ventilation Works 
550 Extra security expenses 

600 Auxiliary Matenals 
601 Form materials 
602 Scaffolding 
603 Barriers 
604 Sheet piling 
605 Miscellaneous auxiliary materials 
650 Extra security expenses 
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Appendix 

T Cast control systems 

T.l Introduetion 

In this appendix the principles of weekly cost control systems are explained. As comparison, the general 
principle of a monthly cost control system, as currently also used by SJI, has been added. This wiJl 
provide more insight into the crucial differences between these systems and their different use. 
No such thing as the cost control system exists, since a lot of environment-specific aspects determine the 
features of such a system.1 However, every system wiJl oomprise somebasic elements. These wiJl also 
he briefly presented in this appendix. However, first the basic principle of a cost control system in 
general wiJl he dealt with. 

T.2 Basic principle of a control system 

Cooke and Jepson (1979) distinguish three elements in a control system:2 

- a detector which registers the required information, which is subject of control in the system; if a 
certain predetermined limit is exceeded the detector gives a waming signal; 

- a system of communication which 'provides the means for the signal to he transmitted in undistorted 
form'; 

- a reactor which responses to the signal and initiates corrective action. 
In chapter 2 it was already stated that a control system should he supplemented with planning and 
feedback elements. Combining this with the three elements of Cooke and Jepson (1979) results in the 
schematic presentation of a control system in figure T.l. 

Figure T.2 Basic principle of a control system 

2 

Planning 

System 

of 
Communication 

F~~k F~b~k 
Reactor 

1 I __________ J 

Abuja, HJ. Successful construction cost control. 1980, p.2; Shah, P.P. Cost control and infomration systems. A 
complete guide to effective design and implementotion. 1981, p38. 

Cooke, 8. and W.B. Jepson. Costand financiol control for construction firms. 1979, p.lS-19. 
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Each control system can also be unravelled into information and organisation aspects. lnformation 
aspects are all oral and written (forms and documents) data flow within the system. Organisation 
aspects include the persons involved in the system, their responsibilities and tasks as well as their 
interrelationship. 

T .3 Principles of weekly and monthly cost control systems 

T.3.1 Weekly cost control systems 
Within a weekly oost control system the costs are registered and controlled on a weekly basis. Cooke 
and Jepson (1979) discuss two types of such systems:3 

- short-term planning orientated or pre-target based oost systems, and 
- operational oost systems. 

The principles of a short-term planning orientated system are depicted in figure T.2 below. 

Figure T.2 Principles of a oost-planning orientated oost system 

Planned cost Planned value Actual value 
minus minus minus 
actual cost planned cost planned value 

Variations on Planned V ariations on 
planned cost margin planned value 

t t 
Planned margins 
plus 
variation on planned cost 
plus 
variation on planned value 

Actual value 
minus 
actual cost 
Actual margin 

Souree Cooke and Jepson (1979). p.108. 

Operational oost systems are based on a system of job cards. Before production starts such a card 
contains a checklist of equipment, materials and Iabour needed for a specific construction activity as 
well as work instructions. After completion, the card will also contain the time spent on the specific 
activity and an overview of resources used. Cooke and Jepson (1979) wam that, in case a work is 
complex and/or extensive, this system may not be very suitable. 

Due to their level of detail and their focus on construction activities, weekly oost control systems are 
often linked to scheduling systems. Scheduling systems can in general vary from straight-forward bar 
charts to more complex network-based systems. 

3 Cooke and Jepson (1979), p 108·117. 
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Pilcher (1976 I 1985) and Ahuja (1980) discuss the principles of a network-based cost control system.4 

Such a system is especially useful when striving at time-cost optimisation: the construction period with 
the least cost for the contractor. lt is important here to keep in mind the difference between direct and 
indirect costs. Direct costs will increase when a certain minimum construction period is exceeded. There 
will be a minimum time below which the duration of construction activities cannot be reduced. If it was, 
the direct costs involved would increase sharply, due to inefficiencies. For example: labourers whoare 
in each others way. Indirect costs have a time-dependent character. That is: they increase with a longer 
construction period. When striving at time-cost optimisation, this means that a balance between the 
direct and indirect costs has to be found. 

The use of network has some clear advantages over other scheduling techniques.5 The most important 
is that it shows those activities which are critical for a timely completion of the work on site and 
activities which have a so-called float.6 This distinction is very useful in controlling cost tightly. 
However, network-based scheduling techniques are rather complicated. They require thorough skilis of 
people involved. This aspect should be considered when choosing for a network-based cost control 
system. 

Pilcher (1976) mentions an example of a cost control system which is linked with an incentive or bonus 
scheme.7 Such a scheme is focused on individual gangs or labourers working on a specific construction 
activity. Therefore, linkage with such a system could best take place with a weekly cost control system. 
The principles of this linkage are worked out briefly by Cooke and Jepson (1979).8 Direct production 
costs are registered for each separate trade (that is: labourers, bricklayers etc.). The difference between 
a target value and these direct production costs determines the level of bonus paid to each trade. The 
lower the direct costs, the higher the bonus will be. Since the level of direct costs increases with the 
time spent, working time has to be speeded up to increase the bonus. Direct production costs, the 
bonus paid and the non-productive costs together form the total production costs per trade. These costs 
are set against the respective Bill value, which results in a gain or loss for each trade. The advantage of 
a cost and bonus related system may be that labourers beoome more motivated. Two major 
disadvantages are: 
- targets have to be set for some or all trades, including nonproductive items, such as clearing roads, 

cleaning etc. This requires suitable and realistic planning data to be available to the contractor. 
Especially for the inproductive items it may be difficult to set realistic targets. Realistic targets for 
construction operations are especially relevant from a qualitative point of view: if work is speeded up 
beyond a certain point quality of the work may suffer. 

- the system requires accurate time controL lt has to be avoided that, for example, foremen transfer 
time from operations for which a bonus is paid to operations where no bonus is paid, just to increase 
the level of wages of 'their' labourers. This disadvantage especially occurs when not everybody on the 
site works for the same goal. 

4 

s 

6 

7 

8 

Abuja (1980), p.104-138; Pilcber, R. Principlesof construction management. 1976, p.200-218; Pilcher, R. Project 
cost control in construction. 1985, p. 238-258. 

Morgan, P.R. and J. Bakari. 'Bar-charts to CPM- construction scheduling and Tanzania' In: International Joumal 
for Development Technology 4, 79-91 (1986); Neale, N.H. and D.E. Neale. Construction Planning. 1986, p51-52. 

Float = margin for the duration of a construction activity. Delays within this margin do no delay the project in 
total. 

Pilcher (1976), p.251. 

Cooke and Jepson (1979), p.lOS-107. 
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T.3.2 Monthly cost control systems' 
Monthly oost control systems are less much detailed compared to weekly oost control systems. Such 
control systems are foremost focused on financial project controL They oompare the value of work 
completed within the previous month or up until a specific moment, with the costs which have been 
made by the contractor in achieving this work. Monthly oost control system provide a frrst insight into 
whether or not the costs situation on a project is alarming and, if so, which part of the work deserves 
special attention. 

The two crucial persons within a monthly oost control system are the accountant and the quantity 
surveyor. The former has to keep track of all costs incurred. The quantity surveyor is in charge of the 
monthly valnation of the work completed. 

The oomparisou of costs and value is the responsibility of the oompany's management. The same goes 
for any feedback which has to be given to the site, based on the results of this comparison. Often, one 
specific person may be appointed to carry out these tasks. 

T.4 Basic elements of a cost control system 

Despite the fact that no two oost control systems will be exactly the same, every system has to oomprise 
some basic elements: 
- a planning document 

The format of this planning should correspond with the format of how actual costs are registered. 
- recording sheets and reports · 

Preferably these sheets also contain the planned costs. In this way a oomparisou between the planned 
and actual situation will be easier. Depending on the frequency of control, recording sheets cover a 
period of a week, a month etc. Depending on the organisation aspects of the systems, report may 
have to included. 

- a cost coding system 
These systems allocate codes to so-called oost centres. Cost eentres can for example be direct input 
factors (unravelled into the several oost items of a specific input factor) or construction activities. 
Cost allocation to construction activities will only be possible for direct costs. 

In general, three different type of coding systems can be distinguished:10 

(1) an alphabetical system, 
(2) a numerical system, 
(3) a combination of (1) and (2). 
Pikher (1985) extensively discusses the advantages and disadvantages of each.11 The alphabetical 
system provides 26 different codes, whereas the numerical system only has 10 (assuming only one 
symbol is used). The former system provides more logic, since the initial letter of the activity to be 
coded can be chosen. For example: B for bricklaying, C for concreting etc. This logic disappears 
when two or more items have the same initial letter. Also, not all 26 symbols are suitable for use. 
For example: the letter 0 resembling the number zero. Moreover, if not the various construction 
activities, but the various oost sorts are used as oost centres, this logic is less useful. 
The numerical system does not provide the same form of logic as the alphabetical does. The 
disadvantage of a limited amount of symbols can be met by using two or more numbers in one code. 
According to Pilcher a combined coding system has many of the above mentioned disadvantages of 
the separate systems, while not having many of the advantages. 

9 Basedon Cooke and Jepson (1979), p.86-102. 

10 Pilcher (1985), p.197. 

11 Pilcher (1985), p.197-203. 
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