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Investigating Whole Life Costing Awareness in Tanzania Building 8 

Construction Industry 9 

Whole life costing plays an essential role in ensuring value for money, not only in 10 
the construction stage but in the duration of the asset’s life. This study 11 
investigates the level of awareness of whole life costing in the Tanzania building 12 
construction industry. It aims at realising the setbacks that impede the practice of 13 
whole life costing so as to formulate measures to help it. The research involved 14 
the use of open and closed questionnaires to collect data from construction 15 
professionals in Tanzania. Questions were derived from different literature, 16 
focused on realising the awareness level of whole life costing. The study reveals 17 
that despite most construction professionals being knowledgeable of whole life 18 
costing, it is still not widely practiced in the country. The benefits of its use are 19 
known to all in the sector, but certain barriers are seen to be the cause of its lack 20 
of application. The study sets a path for further research on how whole life 21 
costing can be made applicable to developing countries like Tanzania. 22 

Keywords: whole life costing; building construction; value for money 23 

Introduction 24 

The notion that lowest capital cost is the most economical solution when it comes to 25 

making decisions on a project has been a tendency among clients and construction 26 

professionals. This might not necessarily be the case, but nor can it be assumed that 27 

higher costs will inevitably lead to lower operating costs. Whole life costing is one tool 28 

that can be used to support decision making that involves long term view of cost and 29 

benefits involved in construction projects. It is about providing economic appraisal of 30 

different solutions to a given problem in order to achieve a better decision. The use of 31 

the tool in an early stage of project valuation allows for more informed cost advice to be 32 

produced, rather than having project cost advice based upon a conventional initial 33 

capital cost basis (Higham et al. 2015). 34 
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Latham (1994) and Egan (1998) stress on the need to consider long-term costs 35 

and economic performance of constructed assets. However, studies from Sterner (2000) 36 

and Higham et al. (2015) revealed that there exists a gap between theory and practice 37 

when it comes to whole life costing. Despite whole life costing being widely applied, 38 

some countries are yet to realise its potential in the construction industry. Thus, the aim 39 

of this study is to investigate the level of awareness of whole life costing in the 40 

Tanzania building construction industry. In addition, it will look on the potential 41 

drawbacks that hinder its usage and look at possible ways to improve it 42 

Tanzania Construction Industry 43 

Tanzania has maintained a high economic growth with an average of 6 to 7 percent a 44 

year in the last decade (World Bank 2018). The construction sector is one of the 45 

pioneering sectors in the countries growth, which is on the path to becoming a middle-46 

income country from a low-income one. With this in mind the country has invested 47 

much on fixed assets in order to boost the growth of the economy. The construction 48 

industry contributes the largest share in increasing the value of gross fixed capital 49 

formation.  50 

In regulating players in Tanzania construction industry there are three bodies 51 

that are involved; Contractors Registration Board (CRB), Architects and Quantity 52 

surveyors Registration Board (AQRB) and Engineers Registration Board (ERB). The 53 

aforesaid bodies fall under Boards and councils on the Ministry of Works, Transport 54 

and Communication (MoWCT).  55 

In 2019 the Contractors Registration Board (CRB) had 3,745 building 56 

contractors, 3,515 civil contractors, 787 electrical contractors, 179 mechanical 57 

contractors and 1,058 specialist contractors, registered (CRB 2019). The construction 58 
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companies are classified into seven classes, class one being the highest. The Architect 59 

and Quantity Surveyors Board (AQRB) had registered 238 architectural firms and 122 60 

quantity surveying firms (AQRB 2019). There are 260 engineering firms registered by 61 

the Engineers Registration Board (ERB 2019).  62 

The Tanzania construction industry, like other commonwealth countries, largely 63 

uses the traditional project delivery system in procuring goods and services (Maro & 64 

Kikwasi 2009). The traditional route of procurement is also known as ‘design – bid – 65 

build’ in which the contract documents (consisting of architectural drawing, Bills of 66 

Quantities, specifications) are first prepared and then used in the selection of contractors 67 

after they are invited to tender (submit quotations). On selection of a contractor and 68 

signing of the contract then construction/building can commence. Although the 69 

traditional route of procurement is widely used, (Maro & Kikwasi 2009) other 70 

procurement routes are familiar to practitioners, but fail to see their advantages.  71 

The industry has two main building contract documents: the PPRA (Public 72 

Procurement Regulatory Authority) contract and the NCC (National Construction 73 

Council) contract, in which the former is used for government/public projects and the 74 

latter for private projects. Apart from advertising tenders on local newspapers the 75 

government of Tanzania also advertises on its website designed for tenders, ‘Tender 76 

Portal’ aimed specifically for advertising government projects.   77 

Whole Life Costing 78 

Definitions 79 

Whole life costing is defined as ‘a tool to assist in assessing  the cost performance of 80 

construction work, aimed at facilitating choices where there are alternative means of 81 

achieving the clients objectives and where alternatives differ, not only in  their initial 82 
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cost but also in their subsequent operational costs’(Kishk et al. 2003).  83 

There has long been an interchangeable use of whole life costing and life cycle 84 

costing, in which some believed and treated them as synonyms (Gluch and Baumann 85 

2004) , but according to BSI (2008), life cycle cost is defined as ‘cost of an asset or its 86 

parts throughout its life cycle, while fulfilling the performance requirements’ and whole 87 

life cost as ‘all significant and relevant initial and future costs and benefits of an asset, 88 

throughout its life cycle, while fulfilling the performance requirements’. Thus, life cycle 89 

cost is a subset of whole life cost (see figure 1). Despite the differences between the 90 

two, it should be borne in mind that they both look at the long-term value of an asset. 91 

 92 
Figure 1.  Relationship between whole life cost and life cycle cost 93 

The application of whole life costing exists in two levels (higher and lower) in 94 

any environment (Ferry and Flanagan 1991). At the lower level, as a management tool, 95 

whole life costing aids the decision-making process; in this level it is primary used in 96 

the effective choice between a number of competing project alternatives. At the higher 97 

level, as a management system, whole life costing’s continuous operation dictates that 98 

responsibility for asset management should be retained. Here it is used to identify the 99 

actual costs incurred in operating the assets.   100 

There is a need for the construction industry to acknowledge better value rather 101 

than lowest price at the early project stage evaluation in construction projects (Higham 102 
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et al. 2015). Bull (1993) stresses that, in “use costs” of buildings and facilities are not to 103 

be ignored, because 60 percent or so of the total construction cost budget in most 104 

developed countries is being spent on repair and maintenance. In agreement, Sterner 105 

(2000) showed that over a span of 40 years, approximately 55 percent account for 106 

operational and maintenance costs.        107 

Whole life costing should be implemented as early as possible in the design 108 

process for it to be effective (Flanagan et al. 2005). About 70-90 percent of whole life 109 

costs are realised during the design stage according to Korpi and Ala-Risku (2008). In 110 

order to attain whole life value to clients, Opoku (2013) asserts that it is essential for 111 

whole life costing to be used as a criteria for procurement in the construction industry. 112 

This will help ensure that it is carried out early enough in projects. Delay in whole life 113 

costing implementation in the design stage tends to lower the potential for cost saving 114 

and leads to expense in implementing the design changes after the analysis.  115 

Numerous costs are associated with whole life costing; operating, maintaining 116 

and disposing of an asset. Initial costs, fuel cost, operational, maintenance and repair 117 

costs, replacement costs, residual values, finance charges and non-monetary benefits or 118 

costs, are considered as building related costs (Fuller 2007). The following cost 119 

elements for whole life cost are depicted by BSI (2008) (Figure 1); Non-construction 120 

costs, Income, Externalities and Life cycle cost (construction, operation, maintenance 121 

and end of life).  122 

Debate as to who is responsible for undertaking whole life costing has so often 123 

arisen, even when it is considered best practise that all parties are aware of what it is. 124 

However, Hoar (2007) believes that the quantity surveyor should be responsible in 125 

undertaking whole life costing analysis with the help from other professionals. For their 126 
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technical skills and expertise, quantity surveyors should be outsourced where necessary 127 

(Ranasinghe et al. 2019).  128 

Benefits 129 

Stakeholders involved in construction projects are now realising the benefits of using 130 

whole life costing. Even though Ferry and Flanagan (1991) portrayed that many in the 131 

construction industry are of the opinion that whole life costing is purely a cosmetic 132 

exercise and are unconvinced by it benefits, Treasury (2018)  shows otherwise, as it 133 

calls for value for money assessments be executed using whole life costing for public 134 

projects so as  final assets to meet requirements. Also, Higham et al. (2015) shows that 135 

the National Health Service (NHS) Procure Model 21 puts assessment of whole life cost 136 

central to its evaluation in early stage. 137 

One of the most important benefits of whole life costing is the economic 138 

advantage it entails to all members in the construction industry, making cost 139 

optimisation possible and so profits can be shared (Emekci and Tanyer 2018). Both 140 

Constructing Excellence (2006) and Opoku (2013) are in agreement that optimisation of 141 

the total cost of ownership by balancing of initial capital cost and running costs are one 142 

of the benefits of whole life costing. Its implementation will determine the best way to 143 

reduce building ownership costs in order to achieve a financially viable investment, and 144 

also consider the whole life of embodied energy and carbon (Anuradha et al. 2019). 145 

Decisions to invest should be on the basis of whole life cost of an asset and not on that 146 

of initial capital cost (Akinrata 2016). In this Contractors gain by demonstrating to their 147 

clients an effective, reliable and cost-conscious method of assessing sustainability of 148 

different building options; on the other hand, the client is being offered a vibrant 149 
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technique with which the choices based on financial and environmental criteria could be 150 

made (Opoku 2013).  151 

According to Emekci and Tanyer (2018), on application of whole life costing it 152 

makes it possible to map the risks of an asset. Constructing Excellence (2006) further 153 

points out that application of whole life costing allows for a risk and cost analysis of 154 

loss of functional performance due to failure or inadequate maintenance occurs. 155 

Akinrata (2016) goes further and says that it helps to control design development within 156 

the running cost and capital cost budget. It presents the client with maximum benefit so 157 

long as all the costs are accounted for by analysing the alternative designs and 158 

components, thus future benefits are analysed.  159 

The following five benefits are revealed by Meng and Harshaw (2013): 160 

increased long term value and economic sustainability; reduced costs of construction, 161 

operation and maintenance; reduced need for maintenance; optimised selection of 162 

materials, equipment and components; and better understanding of risks and increased 163 

certainty and transparency. On the other end Opoku (2013) concluded that it optimises 164 

total cost of ownership, assesses future energy and running costs and compares various 165 

options at building level, as the top benefits of whole life costing.  166 

Whole life costing can be used to promote realistic budgeting for operation, 167 

maintenance and repair (Constructing Excellence 2006). In support Akinrata (2016) 168 

stresses that it can be used to render a set of instructions and a budget for the facility 169 

managers, so as to assess if they can be able to run the asset. Nevertheless it can be a 170 

part of an option appraisal exercise to choose on the most economically advantageous 171 

solution over the life span of an asset.  On environmental impacts Najjar et al. (2019) 172 

and Tam et al. (2019) entail that it promotes innovative technologies which in turn 173 

protect natural resources and reduce energy consumption.  174 
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 175 

According to Boussabaine and Kirkham (2004), it’s an essential tool which can 176 

incorporate the client in early design decisions. Other benefits of whole life costing 177 

include; bringing awareness on the durability of materials and components in 178 

construction (Anuradha et al. 2019); acts as a source of data on performance and 179 

operation which can be used for planning and benchmarking (Akinrata 2016). 180 

Barriers 181 

Whole life costing apart from its benefits, faces a number of barriers which has impeded 182 

its application in the construction industry, and authors like Kishk et al. (2003), 183 

Olubodun et al. (2010), Meng and Harshaw (2013), Opoku (2013), Oduyemi et al. 184 

(2014), Higham et al. (2015), Akinrata (2016) have all highlighted this.  185 

Kishk et al. (2003) categorised the barriers facing whole life costing into 3 186 

groups; Industry barriers, client barriers and analysis barriers. Industry barriers included 187 

separation of capital cost from running cost, acceptance of cheapest initial cost on 188 

tenders and lack of motivation from designers and estimation. Client barriers involved 189 

lack of clients understanding on whole life costing importance and client’s desires in 190 

conflict with whole life costing. Analysis challenges constitute lack of appropriate 191 

information for analysis, high cost of cost data collection and forecasting challenge.   192 

According to Olubodun et al. (2010), lack of understanding was the most 193 

significant barrier, followed by an absence of standardised methodology, complex 194 

process, perceived inaccuracy of the results, and artificiality of the process as the least 195 

significant. On the other hand, Opoku (2013) ranked ‘not requested by client’ as the 196 

most significant barrier followed by lack of reliable data, general lack of 197 
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motivation/interest from clients, lack of understanding, lack of standardised 198 

methodology and insufficient data on durability as the least significant.  199 

Concurring with the prior studies, Oduyemi et al. (2014) depicts that lack of 200 

reliable data, lack of standard method and, risk and uncertainty as the barriers of whole 201 

life costing. This study goes further and includes the type of investor/client, dealing 202 

with intangible factors and market conditions to the list. In evaluating its use in the UK, 203 

Higham et al. (2015) concluded that ‘short termism’ on the client’s budget horizons as 204 

the major setback impeding whole life cost usage. Apart from that unreliability of data 205 

and lack of use of standardised approach were also identified as key barriers to affecting 206 

the practice of whole life costing. 207 

In Nigeria, government policy is identified as one of the barriers to whole life 208 

costing in which the government is the main client in construction sector, and does not 209 

see the importance of whole life costing (Akinrata 2016). Unstable economic situations 210 

also poses a threat according to the study in which rising inflation and poor economic 211 

trends comes as a challenge in conducting the analysis. Acknowledging Bull (1993), 212 

Akinrata (2016) depicts fragmented nature of the construction industry as another 213 

barrier in which planning, building and maintaining are all considered separately as 214 

opposed whole life costing philosophy.   215 

Akinrata (2016) concludes by being in agreement with studies from Ferry and 216 

Flanagan (1991), Kishk et al. (2003), Flanagan et al. (2005), Boussabaine and Kirkham 217 

(2004), Hunter et al. (2005)), Olubodun et al. (2010), Opoku (2013), Liapis et al. 218 

(2014), Oduyemi et al. (2014) and Higham et al. (2015) that, lack of quality data, type 219 

of investor/user, separation of capital and running cost of project, unreliable data, client 220 

unwillingness, lack of common and standardised method, risk and uncertainty, and 221 
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dealing with intangible factors, are acknowledged as barriers impeding whole life 222 

costing growth. 223 

Research Methodology 224 

This study adopted descriptive research design which aligns with Kothari (2004). A 225 

quantitative approach was also used in the study. The use of questionnaire was used to 226 

collect data from construction professionals, and considered in conjunction with an 227 

analysis of the available literature. 228 

Data collection 229 

The use of both primary and secondary data collection methods was adopted in the 230 

study. Questionnaires were used to collect primary data from construction professionals 231 

in the country. Use of open and closed ended questions was adopted in the 232 

questionnaires, to give room to respondents to give informed opinions. The 233 

questionnaires were self-administered and web-based (Saunders et al. 2016). An 234 

analysis of the literature was used to gather secondary data on the Tanzania construction 235 

industry and whole life costing, in which different published and unpublished books, 236 

journals, articles and papers were perused.   237 

Population and sample size 238 

The population of the study comprises of clients, consulting firms (Architectural, 239 

Quantity Surveying and engineering) and construction firms. The sample size of 110 240 

was estimated consisting of 55 construction firms, 50 consulting firms and 5 clients. 241 

Random sampling was used to select consultants and contractors. Saunders et al. 242 

(2016) depicts that random sampling involves selection of sample at random. Purposive 243 

sampling and snowball sampling were used to select clients/developers in the study. 244 
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According to Trochim (2006), purposive sampling allows a researcher to get 245 

information from a sample of population that one thinks knows most about the subject 246 

matter; and in snowball sampling the researcher gets recommendations from the people 247 

he had earlier identified. 248 

Response Rate 249 

A total of hundred and ten (110) questionnaires were distributed among clients, 250 

consultants and contractors, out of which seventy-seven (77) were received back (Table 251 

1); this represents a response rate of seventy percent (70%) of all questionnaires 252 

distributed. According to Golland (2002) this response rate is excellent, he depicted that 253 

a response rate of 30-40% is good and that over 50% is considered excellent. 254 

Table 1. Response rate 255 
Respondents Questionnaires Response 

percentage % Distributed Returned 

Client 5 4 80% 

Consultants 50 35 70% 

Contractors 55 38 69.1% 

Total 110 77 70% 

Data analysis 256 

According to Kothari (2004), data analysis involves closely related operations, 257 

performed for the purpose of summarising the collected data and organising them to 258 

answer research question. Data collected from the selected sample size was analysed 259 

using Statistical Package for Social Sciences (SPSS) and Relative Importance Index 260 

(RII), in which charts and tables will be used to present the interpreted data. 261 

The Relative Importance Index (RII) is calculated as follows. 262 
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 263 

𝑅𝑅𝑅𝑅𝑅𝑅 = 1
5

× ∑ 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹5
1
∑ 𝐹𝐹𝐹𝐹5
1

× 100               (1) 264 
Where;  265 

RII - is the average weighted perceived significance; 266 

Ri - is the response type on the Likert scale, “i” ranging from 1 to 5 on the Likert 267 

scale; 268 

Fi - is the frequency or total number of respondents choosing response type “i” on 269 

the Likert scale, with “i” ranging from 1 to 5 as earlier described. 270 

Results and Discussion 271 

Respondent’s profile 272 

Respondents were not only distinguished by their position but also their years of 273 

experience in the construction industry. As seen in figure 2, 79.2% of the respondents 274 

were 0-5 years in the industry, 14.3% were 5-10 years and 6.5% were over 10 years. It 275 

can be speculated that most of the questionnaires were responded by respondents 0-5 276 

years because older personnel delegated it to them.  277 

 278 
Figure 2.  Respondents duration in industry 279 

Respondents on Whole Life Costing 280 

Awareness level of whole life costing 281 

The aim of this question was to identify whether the respondents were familiar with 282 
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whole life costing and on what level. The results as shown on figure 3 below revealed 283 

that 6.5% of the respondents were not familiar, 57.1% were knowledgeable and 36.4% 284 

were experienced. The ones knowledgeable were those who knew only the theory and 285 

those experience were familiar with the theory but had also put it into use (practise). 286 

From the response it is seen that most of the respondents were only knowledgeable of 287 

whole life costing, thus aware of the theory only and have never practiced it.  288 

 289 
Figure 3.  Respondents awareness level of whole life costing 290 

This was broken down further to see how each group and experience was aware 291 

of whole life costing, as seen of table 2 and table 3 respectively. Results showed that on 292 

clients, 100% were only knowledgeable; on consultants, 37.1% were experienced, 60% 293 

were knowledgeable and 2.9% were not familiar; on contractor, 39.5% were 294 

experienced, 50% were knowledgeable and 10.5% were not familiar. This shows that 295 

apart from a few consultants and contractors’ personnel who had practiced whole life 296 

costing, most of them only knew the theory and were yet to practice it. All the clients’ 297 

personnel only knew the theory part of it. 298 

On comparison with duration on industry it was revealed that those 0-5 years, 299 

33.3% were experienced, 60.3% were knowledgeable and 6.3% were not familiar; 5-10 300 

years, 55.6% were experienced and 44.4% were knowledgeable; over 10 years, 40% 301 

were experienced, 40% were knowledgeable and 20% were not familiar. This is a clear 302 

36.4%

57.1%

6.5%

AWARENESS LEVEL OF 
WHOLE LIFE COSTING

Experienced Knowledgeable Not familiar
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indication that whole life costing is still under applied, more than half of the 303 

respondents even some who are over 10 years in the industry had yet to practice whole 304 

life costing 305 

These response show that Higham et al. (2015) was right believing that there 306 

exists a gap between academia and practice when it comes to whole life costing. Thus, 307 

apart from most of individuals being aware of the whole life costing theory, most of 308 

them had never put it into practice. 309 

Table 2. Awareness level vs group type 310 

Group Frequency Percent 
Client Knowledgeable 4 100.0 

Consultant Experienced 13 37.1 

Knowledgeable 21 60.0 

Not familiar 1 2.9 

Total 35 100.0 

Contractor Experienced 15 39.5 

Knowledgeable 19 50.0 

Not familiar 4 10.5 

Total 38 100.0 

 311 

On comparison with duration on industry it was revealed that those 0-5 years, 312 

33.3% were experienced, 60.3% were knowledgeable and 6.3% were not familiar; 5-10 313 

years, 55.6% were experienced and 44.4% were knowledgeable; over 10 years, 40% 314 

were experienced, 40% were knowledgeable and 20% were not familiar. This is a clear 315 

indication that whole life costing is still under applied, more than half of the 316 

respondents even some who are over 10 years in the industry had yet to practice whole 317 

life costing 318 

These response show that Higham et al. (2015) was right believing that there exists a 319 

gap between academia and practice when it comes to whole life costing. Thus, apart 320 
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from most of individuals being aware of the whole life costing theory, most of them had 321 

never put it into practice. 322 

Table 3. Awareness level vs Duration 323 

Duration Frequency Percent 
0-5 years Experienced 21 33.3 

Knowledgeable 38 60.3 

Not familiar 4 6.3 

Total 63 100.0 

5-10 years Experienced 5 55.6 

Knowledgeable 4 44.4 

Total 9 100.0 

>10 years Experienced 2 40.0 

Knowledgeable 2 40.0 

Not familiar 1 20.0 

Total 5 100.0 

Whole life costing on value for money 324 

On investigating whether whole life costing was important in realising value for money 325 

in building construction projects, the results as seen in figure 4 showed that 88.3% said 326 

yes, 5.2% said no and 6.5% did not know. The results are in coherence with Meng and 327 

Harshaw (2013) in which it realised that whole life costing if embraced will increase 328 

value for money. Even though respondents are in agreement on value for money 329 

benefits on usage of whole life costing, Sterner (2000) states that whole life costing is 330 

rarely used in the construction industry even though its benefits are widely known, and 331 

this is realised by its minimum practice as seen earlier. OGC (2007) summarises that 332 

value for money is the ideal combination of whole life cost and quality to meet the 333 

user’s requirements thus encouraging its usage. 334 
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 335 
Figure 4.  Respondents on realisation of value for money using whole life costing 336 

Whole life costing on procurement 337 

On identifying the importance of whole life in procurement of projects, they were asked 338 

if whole life costing should be incorporated in procurement of projects. The results 339 

showed that 88.3% said yes, 3.9% said no and 7.8% said they did not know (figure 5). 340 

This show that there is great importance of incorporation whole life costing in 341 

procurement of building construction projects, which supports Opoku (2013) that whole 342 

life costing should be used as a criterion for procurement in construction projects. Not 343 

neglecting the ones who said “no” and “don’t know” which show a clear reflection that 344 

there are still a few who do not see that the relevance of it, and prove (Hunter et al. 345 

2005) that whole life costing is described as a “nebulous concept that falls on deaf ears”.   346 

 347 
Figure 5.  Respondents on incorporation of whole life costing in procurement 348 

88.3%

5.2% 6.5%

WHOLE LIFE COSTING REALISES VALUE 
FOR MONEY

Yes No Don't know

88.3%

3.9%
7.8%

INCORPORATE WHOLE LIFE COSTING IN 
PROCUMENT 

Yes No Don't Know
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Whole life costing initiator 349 

On analysing as to who is responsible for initiating whole life costing, the results as 350 

seen in figure 6 revealed that 46.8% thought clients, 16.9% contractor, 76.73% quantity 351 

surveyor, 29.9% architect, 23.4% engineer and 2.6% other. This points out that most are 352 

of the opinion that quantity surveyors should be the one to initiate whole life costing in 353 

building construction projects. These findings are in contrary to those of Higham et al. 354 

(2015) where clients were seen as the initiators of whole life costing. It was also pointed 355 

out that design team and all stakeholders as the responsible parties in undertaking whole 356 

life costing. 357 

There is a distinction between initiator and undertaker thus it can be assumed 358 

that the respondents were unclear of the two. Hoar (2007) on the other hands portrays 359 

that a quantity surveyor is liable in undertaking whole life costing. Hunter et al. (2005)) 360 

goes further and depicts that whole life costing should be conducted by quantity 361 

surveyors and any other so long as they have enough knowledge on it. Therefore it 362 

should be borne in mind that it is not only the client’s responsibility to push for whole 363 

life costing rather all stakeholders involved in the project so as to attain value money 364 

but the sole responsibility for undertaking whole life costing should lie on quantity 365 

surveyors and outsourcing of one should be encouraged if they are missing in a project 366 

(Ranasinghe et al. 2019). 367 
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 368 
Figure 6.  Respondents on who should initiate whole life costing 369 

Benefits and Barriers to Whole Life costing 370 

On investigating on the benefits, respondents were asked to rank a number of benefits as 371 

extracted from literature review. A 5 point ‘Likert’ scale questionnaire was used to rank 372 

the benefits and barriers of whole life costing with 1 representing the least significant 373 

and 5 representing the most significant. As seen in table 4, the most significant benefit 374 

of whole life costing is the increase of long-term value. Respondents ranked it the first 375 

with a 90.65%, followed by “increase economic sustainability” with 86.75% and then 376 

“optimise selection of materials, equipment’s & components” with 86.49%. “Reduce 377 

cost of construction, operation and maintenance” was ranked as the least significant 378 

benefit.  379 

The results are in concurrence with Meng and Harshaw (2013) study that 380 

“increase of long-term value” and “increase economic sustainability” as the most 381 

significant benefits. Though they are in contrary to the same study that reduce cost of 382 

construction, operation and maintenance as the least significant. 383 

 384 

 385 
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Table 4.  Benefits of whole life costing 386 

Benefits 1 2 3 4 5 
Response 

count RII (%) Ranking 
Increase long term 

value 0 1 10 13 53 77 90.65 1 

Increase economic 
sustainability 1 1 10 24 41 77 86.75 2 

Optimise selection of 
materials, 

equipment’s & 
components 

0 3 12 19 43 77 86.49 3 

Better understanding 
of risks and increased 

certainty & 
transparency 

1 1 18 19 38 77 83.90 4 

Reduce cost of 
construction, 
operation and 
maintenance 

3 4 12 21 37 77 82.08 5 

 387 

On realising the limitations of whole life costing in the Tanzania building 388 

construction industry, Respondents were asked to rank a number of limiting factors of 389 

whole life costing extracted from literature review. A 5 point ‘Likert’ scale 390 

questionnaire was used to rank the limitations of whole life costing with 1 representing 391 

the least significant and 5 representing the most significant. The results as shown in 392 

table 5, revealed that “lack of standardised approach” as the most significant with 393 

80.26%, followed by “lack of reliable data” and “lack of enough expertise/knowledge” 394 

both with 79.48%. The least significant limitation of whole life costing is “lack of client 395 

interest”.  396 

The results support literatures from Olubodun et al. (2010), Higham et al. (2015) 397 

and Akinrata (2016) but are in contrary to Opoku (2013) in which it concluded that lack 398 

of client interest” as the most significant barrier to whole life costing.  399 

 400 

 401 

 402 

 403 
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Table 5.  Barriers of whole life costing 404 

Barriers 1 2 3 4 5 Response count RII (%) Ranking 
Lack of 

standardised 
approach 

1 4 20 20 32 77 80.26 1 

Lack of enough 
expertise/ 
knowledge 

2 7 14 22 32 77 79.48 2 

Lack of reliable 
data 1 5 18 24 29 77 79.48 2 

Lack of awareness 
on benefits 2 6 19 24 26 77 77.14 4 

Cost of exercise 2 6 29 17 23 77 73.77 5 

Lack of client 
interest 4 10 27 14 22 77 70.39 6 

 405 

4.2.6. Respondents commentary 406 

On awareness of whole life costing the following comments were observed; a 407 

respondent commented that “Whole Life costing is important in construction projects 408 

though it is rarely used in Tanzania, Mainly I think the clients are either not 409 

knowledgeable about its importance and necessity or the experts don't advise them 410 

about it”. Another said that “Life cycle costing is of great advantage to the construction 411 

industry. But it still proves to be difficult to exercise it in most of the developing 412 

countries like Tanzania”. This suggest that whole life costing is rarely considered in 413 

construction projects even though its advantages being known. The first respondent 414 

raises the issue of on construction expects not giving advice to clients on the importance 415 

of whole life costing to projects.  416 

Another respondent commented that, “There is a growing awareness of the 417 

whole life costing in Tanzania. Developers and construction stakeholders are making 418 

consideration on the design cost, construction cost, operation cost in comparison to the 419 

expected income that will be generated over a particular period of time”. Though the 420 
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respondent believes that awareness on whole life costing is on the rise, it can still be 421 

argued that there still exists a gap between a theory and practice, as seen in figure 3 and 422 

as depicted by Higham et al. (2015).  423 

Commenting on the benefits of whole life costing a respondent commented that 424 

“Increase sustainable utility of the buildings, Minimize the maintenance and running 425 

cost of the buildings, Enables the flexibility and adaptability of the buildings, 426 

Compliance of all statutory and codes of buildings” as the benefits to whole life costing. 427 

Another said that it “Saves money”. Another respondent believes that “Whole life 428 

costing will help the design life of a particular site/ constructed area/ product to go 429 

beyond the intended ones”. These comments are clear indication of the vast benefits of 430 

whole life costing in the building construction industry and the familiarity of them to 431 

construction professionals in Tanzania building construction industry. 432 

Many comments however were focused on what is to be done. The following are 433 

advice to clients in which a respondent commented that “Clients should be made aware 434 

what whole life costing is all about and its advantage at the early stage. It is better for 435 

construction team to be taught and practice whole life costing in every stage of 436 

construction to avoid unnecessary costs in the long run”. Another commented that “All 437 

clients and developers should be guided accordingly and encouraged to opt for it 438 

because it will define and attain what we call value for money”. These respondents 439 

believe that making clients aware of whole life costing will facilitate in its practice in 440 

the industry which in turn will lead to attaining value for money in projects. 441 

Another commented that “It is a skill that should be imparted to Quantity 442 

Surveyors and benefits demonstrated to developers/employers”. In which another went 443 

further and said that “It’s good that education should be provided to all stakeholders 444 

starting to clients, users, contractor and consultants so that life cycle cost to be 445 
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implemented from design to completion of the project”. The earlier respondent believes 446 

that quantity surveyors should be installed with the core knowledge of the whole life 447 

costing which can enable them to practice it. In agreement with the later they both stress 448 

that the rest of the construction stakeholders should be made aware of whole life costing 449 

benefits so as to help in its implementation. 450 

On the other hand another respondent commented that “Whole life costing in 451 

Tanzania is still a problem because of lack of coordination and ideas sharing from 452 

inception to project completion between project stakeholders, also the risk of 453 

maintenance and operation always taken by users so it’s not a questionable and 454 

headache at initial stage. Whatever the case knowledge and important of life costing 455 

should be spread from the crutch and cost conscious should be the song to all 456 

stakeholders to each stage of a project construction for results oriented. And all projects 457 

which appear to be successful standard of whole life costing must be presented on 458 

different platforms to see the improvement, important and profit, to motivate others”. 459 

The respondent acknowledges that whole life costing is not practiced and points 460 

reasons, also the respondent is in agreement with the previous respondent’s that 461 

knowledge dissemination to stakeholders is important. They also suggest that benefits 462 

realised from projects through whole life costing should be shared so as to motivate 463 

others of its importance. 464 

Conclusions 465 

This study investigated the level of awareness of whole life costing in Tanzania building 466 

construction industry in which it was found that despite the majority of construction 467 

stakeholders being knowledgeable of whole life costing, its practice is still a challenge. 468 

The results showed that the majority of construction professionals in Tanzania accept 469 
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and acknowledge the benefits of whole life costing but its implementation still falls 470 

short. The survey results show that increased long term value is the most significant 471 

benefit of whole life cost followed by increased economic sustainability and optimised 472 

selection of materials, equipment and components. On the barriers of whole life costing 473 

the study revealed that a lack of a standardised approach was the most significant 474 

followed by a lack of enough expertise/knowledge and lack of reliable data.  475 

Whole life costing should be an all-inclusive exercise. Thus even though the 476 

quantity surveyor is responsible in undertaking the analysis, other stakeholders can play 477 

a major part in assisting by being source of reliable data, offering different alternatives 478 

as well as reviewing the analysis. In order to further the practice of whole life costing in 479 

the Tanzania building construction industry it is vital to include whole life cost in 480 

procurement of projects. Despite whole life costing benefits being known to most, its 481 

yet to be widely applied in the Tanzania building construction industry, thus more needs 482 

to be done in order to push for its usage. Projects which have successfully used whole 483 

life costing should be publicised so as to show their benefits to others and encourage its 484 

practice. 485 

Setting out good construction data management systems in the country could 486 

help in provision of reliable data which in turn will help in its application. More should 487 

be done to access on how building construction data in managed in the country. This 488 

can help to point out certain weakness and ways to improve so as for it to readily 489 

available, which in turn will help in accelerating whole life costing practice. 490 

 491 

 492 
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