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ABSTRACT 
According to the February 2017 Mckinsey Global Institute report, construction industry 

is one of the largest sectors in the world economy with $10 trillion spending, 13% of 

GDP contribution and 7% employment opportunity annually. However, the sector labor-

productivity for the past two decades couldn’t exceed 1% a year while the total world 

economy and the manufacturing sector has been grown by 2.8 and 3.6 % respectively. As 

a result of this, the industry loss a value of $1.6 trillion a year that would meet about half 

of the world’s annual infrastructure needs or boost global GDP by 2 %. 

 According to this report, Ethiopia is the last in the list of countries with poor 

productivity. Considering the above fact, this study assess building construction projects 

in Ethiopia with respect to the common types of waste in order to identify the most 

important waste in Ethiopian building construction projects.  

 Accordingly the study confirmed that close to 40% of the project time is wasted in 

performing non value adding activities due to over production, over processing, Transport, 

motion and waiting related wastes.  
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INTRODUCTION 
Construction industry is one of the largest sectors in the world economy with $10 trillion 

spending, 13% of GDP contribution and 7% employee annually (Barbosa et al., 

2017),However, the industry has been criticized for its underperformance for many years. 

For example, the sector labor-productivity for the past two decades couldn’t exceed 1% a 

year while the total world economy and the manufacturing sector has been grown 2.8 and 

3.6 % respectively(Barbosa et al., 2017). As a result, the industry is facing a value loss of 
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$1.6 trillion a year, which would meet about half of the world’s annual infrastructure, 

needs or boost global GDP by 2 %. 

 An assessment on 25 countries including Ethiopia in this regard indicates that only 

25 % of construction firms matched the productivity growth achieved by the overall 

economies of their respective countries. The report also pointed out that, Ethiopia is the 

most poorly performing country in this regard(See Fig 1, below). The result confirms the 

finding of Ethiopian economics association, that reported construction output per 

employee in Ethiopia is only US $994.9, which is far behind corresponding low income 

countries average of US $8507 (On & Ethiopian, 2005).  

 

Figure 1: Differential Construction Sector and Overall Economy Labor Productivity 

(Figure 10, in Barbosa et al., 2017) 

 It is therefore imperative to identify the characteristics of this waste that causes such 

poor performance. However there is no previous study on waste in Ethiopian construction 
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industry except an assessment on professional awareness on lean construction and related 

concepts by (Ayalew, Dakhli, & Lafhaj, 2016). According to this study 48% of 

professionals are aware of the lean concept but lean is not yet practiced in Ethiopian 

construction industry. 

 This study therefore tries to characterize the seven common types of wastes in 

Ethiopian construction industry using a local survey in order to buy professionals concern 

on the subject of lean construction in general and that of waste in particular. 

WASTE IN CONSTRUCTION PROJECT 

Construction industry is a diverse sector of the national economy, which involves a wide 

range of scarce resources for a given country; therefore productivity of construction 

industry concerns not only the industry itself, but also other industries, which depends on 

its performance. This is particularly important for developing countries like Ethiopia 

which involves massive construction activities with these days(Ofori, 2006). Due to this, 

productivity and waste are considered to be central issues for improvements(Forsberg & 

Saukkoriipi, 2007). This section therefore will explore different literatures to identify 

various categories of wastes as a base for assessment. 

DEFINITION OF WASTE 

Construction professionals tend to conceptualize “waste” as physical construction waste 

rather than a more generic conception of the term that include both the incidence of 

material losses as well as the execution of unnecessary work(Ramaswamy & Kalidindi, 

2008). This misunderstanding is more significant in developing courtiers like Ethiopia 

with very little knowledge on the concept of lean construction (Ayalew, Dakhli, & Lafhaj, 

2016). It is therefore essential to understand a broader view of waste that includes not 

only material waste, but also waste related to resources such as labor and equipment. 

With this understanding (L. Koskela, 1992) defines waste as any inefficiency that results 

in the use of equipment, materials, labor, or capital in larger quantities than those 

considered as necessary in the production processes. In this context value can be 

understood as the fulfillment of customer requirements. Similarly, in the lean production 

paradigm, the concept of waste is directly associated with the use of resources that do not 

add value to the final product(Ramaswamy & Kalidindi, 2008)(Howell & Ballard, 

1994)(Alarcón, Diethelm, Rojo, & Calderón, 2008) 

 Therefore, waste should be defined as any losses produced by activities that generate 

direct or indirect costs but do not add any value to the product from the point of view of 

the customer (client).  

CLASSIFICATION OF WASTE 

Waste can be classified as unavoidable waste (or natural waste), in which the investment 

needed to its reduction is higher than the economy produced, and avoidable waste, when 

the cost of waste is significantly higher than the cost to prevent it(Formoso & Hirota, 

1999). Similarly(Serpell, Venturi, & Contreras, 1995)categorized wastes as controllable 

and non-controllable where controllable wastes are wastes related to flow, conversion 
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and management activities where as non-controllable waste include waste due to failure 

in external flow and environmental causes. Fig. 2 below illustrates categories of wastes 

by(Serpell et al., 1995). 

 

Figure 2: Category of Waste and Their Causes ( Figure 3, inSerpell et al., 1995) 

 (Ramaswamy & Kalidindi, 2008) on the other hand classified waste into the following 

four groups. These include materials, quality, labor and equipment.     

 

  Figure 3: Classification of Waste (Figure…inRamaswamy & Kalidindi, 2008) 

 Waste can also be classified according to its origin, i.e. the stage that the main root 

cause is related to. Classifying construction waste according to its origin enables 

managers to understand the different forms of waste, why they occur and how to act in 

order to avoid them. In this regard (Formoso & Hirota, 1999) customized the seven types 

of waste identified in the Toyota production system from construction perspective. This 

research also basis its assessment on this base. Table1 below summarizes the seven 

wastes from (Formoso & Hirota, 1999) and their description; 
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Table 1: Types of Waste and their description 

Categoryof Waste Description  

Overproduction 
Production of a quantity greater than required or earlier than necessary, 
which may cause waste of materials, man-hours or equipment usage. 

Waiting time: 
This kind of waste related to idle time caused by lack of synchronization 
and leveling of material flows, and pace of work by different crew or 
equipment. 

Transportation: 

Concerned with the internal movement of materials on site. It is usually 
related to poor layout, and the lack of planning of material flows. Its main 
consequences are: waste of man hours, waste of energy and the 
possibility of material waste during transportation. 

Processing: 
This one is related to the nature of the processing (conversion) activity, 
which could only be avoided by changing the construction technology. 

Inventories: 

This is due to excessive or unnecessary inventories, which lead to 
material waste (by deterioration, losses due to inadequate stock 
conditions on site, robbery, vandalism), and monetary losses due to 
capital tied up. It might be a result of lack of resource planning or 
uncertainty on the estimation of quantities. 

Movement: 
Concerned with unnecessary or inefficient movements made by workers 
during their job. This might be caused by inadequate equipment, 
ineffective work methods, or poor arrangement of the working place. 

Production of 
defective products: 

It occurs when the final or intermediate product does not fit the quality 
specifications. It can be caused by a wide range of reasons: poor design 
and specification, lack of planning and control, poor qualification of the 
team work, lack of integration between design and production, etc. 

 In addition to the above waste category identified earlier, (Lauri Koskela, 2004) and 

(Macomber & Howell, 2004) recently identified “Making do” and “Underutilization of 

human potential” as a common types of wastes in construction. Although they are not 

included in the survey since the researcher were not well aware of these category of 

wastes during data collection, these category of wastes are also a major concern for 

construction industry in developing countries in general and that of Ethiopian 

construction industry in particular. 

 

METHODOLOGY 

The study approach involves both literature search and the use of structured questionnaire, 

which was considered to be more appropriate tool to reach the population of the study 

with limited time and from a distance at a time. The literature review was conducted to 

extract variables for the assessment and to have a conceptual bases on the subject. 

According to Ministry of housing and construction, currently there are 138 Category I 

and 44 Category I Consultants in the capital. Out of which 55 Contractors and 22 

Consulting firms were considered as a representative sample for this study. Accordingly 
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the designed questionnaire were distributed to 83 professionals selected through stratified 

random sampling from 55 construction companies, 22 consulting firms and 6 clients 

which are actively involved on building construction projects in the capital. Out of the 83 

questionnaires distributed, 68 were received completed and found suitable for analysis, 

representing a responses rate of 81.93%. 
 

 

Figure 4: Respondent Response Rate 

 The data obtained from the survey was analyzed using mean score in order to rank the 

major types of waste in Ethiopian building construction projects. The output is then 

presented using tables and graphs for further interpretation and discussion. 

 

RESULT AND DISCUSSION 

As shown in Fig. 5 below, 9 % of the respondents were General & Deputy General 

mangers, 12% Project Coordinators, 18% Project Managers, 19% Site Engineers, 10% 

Office Engineers, 7% Resident Engineers, 10% Supervisors and 6% others.  
 

 

Figure 5: Respondent Profile Based on Their Position 

 This indicates that the respondent are raging from the top management who is 

responsible for strategic and tactical planning to site engineers who are mainly 

responsible to the day to day operational activities on construction site. In terms of 

experience, about 65% of the respondent has more than 6years’ professional experiences, 

which is sufficient to understand the construction processes and related wastes. 
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EXTENT OF TIMEWASTE 

Following their profile identification, respondent were requested their opinion on the 

existence and extent of waste in Ethiopian construction industry. In this regard 100% of 

the respondent agreed that waste is one of major problem that challenges Ethiopian 

construction industry. Regarding its extent, more than (60%) of the respondent believes 

that the extent of wasted time in Ethiopian context is about 30-40%. The finding from site 

observation on randomly selected work item show ever confirmed that more than 50% of 

the working hour is wasted in performing non-value adding activities (See table 2 and 3, 

below). 

Table 2: Site Observation on Time Waste for Concrete Work 

 

Item 
No 

 

Category 

Productive time out of the 8 working hours in a day 

Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Average Productive 
Time (%) 

1 Mason 3,16 3,56 3,41 2,16 2,46 3,24  3,00  37,48 

2 Loader Operator 3,42 0 4,52 0 3,42 0  3,79  47,33 

3 Crane Operator 4,23 4,43 3,53 4,07 4,03 3,47  3,96  49,50 

4 Mixer Operator 5,01 4,51 4,05 4,19 4,51 3,19  4,24  53,04 

5 Daily laborer  4,19 4,39 4,09 4,07 3,40 3,42  3,93  49,08 

    Average 47,29 
 

Table 3: Site Observation on Time Waste for Hollow Concrete Block Work 

Item 
No 

Category 

 Productive time out of the 8 working hours in a day 

Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Average 
Productive 
Time (%) 

1 Mason 3,34 3,27 2,57 
3,5
7 

3,25 3,42  3,24  40,46 

2 Winch Operator 3,47 4,47 4,3 2,2 3,3 4,55  3,72  46,44 

3 Daily laborer  3,55 4,3 4,47 
4,1
2 

3,45 4,25  4,02  50,29 

    Average  45,73  
 

The finding some how agreed with the finding of other researchers in this regard. For 

example (Serpell et al., 1995) analyzing 17 building projects in Chile reported that a 

minimum and maximum value of 35% and 55%. In Sweden the amount of waste was 

reported around 30-35% (Forsberg & Saukkoriipi, 2007), (Lauri Koskela, 2000) on his 

part reported that the average distribution of working time used in value-adding activities 

are in the range of 30% to 40%. This means about 60-70% of the time is lost in 

performing non-value adding activities. 

THE MOST INFLUENTIAL TYPE OF WASTE IN ETHIOPIAN CONTEXT 
In order to rank the seven types of waste identified from literatures, professionals 

working in the sector were requested to rate each type of wastes based on their frequency 
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of occurrence using a 4-point scale. The study identify that over production waste (3.08), 

over processing waste (3;03) and Transport waste (3.03) are the most dominating type of 

wastes in Ethiopian building construction projects.  

 According to (Formoso & Hirota, 1999), over production waste occurs due to 

production of quantity greater than required or earlier than necessary, which leads to 

waste of materials, man-hours or equipment usage. This kind of waste is common in most 

building construction projects in Ethiopia. As an example over production of hollow 

concrete blocks, which is usually left over on construction site after project completion or 

damaged during transpiration to another sites. Similarly ordering greater quantities of 

materials such reinforcement and floor, pipes, electrical cables& tiles are also a major 

problem in Ethiopian context. Overproduction of mortar that cannot be used on time is 

also significant problem on many construction sites.  

 This type of waste also contributes for “Making do” and “Underutilization of human 

potential” related wastes which are identified by (Lauri Koskela, 2004) and (Macomber 

& Howell, 2004) respectively. 

 

Figure 6: Types of Waste and their Order Priority 

 Internal movement of materials within construction sites, which is usually related to 

poor site layout, and lack of planning of material flow is also another common problem in 

Ethiopian context. As pointed out by(Formoso & Hirota, 1999) the consequences of such 

type of waste are waste of man hours, waste of energy and the possibility of material 

waste during transportation. Developing a site layout plan for construction projects is not 

a common practice in most construction sites in Ethiopia, as result moving materials 

repeatedly from one place to other (which is considered as non value adding activity) is 

also significant problem. 

 Over processing waste is a waste that could be avoided by changing the construction 

technology. This kind of waste is obvious to be one of the critical types of waste in 

developing countries, which are still using traditional construction technology in their 

business. Some examples of waste related to over processing in the Ethiopian context 

include, concrete production on construction sites during batching, mixing and 
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transporting of concrete, which is common almost in all construction projects. A 

percentage of mortar wasted while plastering of ceiling is also another common problem 

related to lack of advanced methods.  In the same fashion a percentage of concert blocks 

cut to close small size of openings and stone wasted during dressing are some examples 

in construction sites. As one of the developing country in Africa, over processing is 

typical problem in the day-to-day practice of construction within Ethiopian construction 

industry.  

 As shown in Fig 6 above motion waste and waiting time are also significant types of 

waste with equal level of importance (3.02). The first one is mainly caused by lack of 

synchronization and leveling of material flows, and piece of work by different crew or 

equipment where as the second one concerned with unnecessary or inefficient movements 

made by workers during their job which may be caused due to inadequate equipment, 

ineffective work methods, or poor arrangement of the working place. 

CONCLUSION 

The study identifies seven types of wastes from literatures and conducted a survey on the 

extent of waste and their frequency of occurrence in Ethiopian building construction 

projects. Accordingly over production waste (3.08), over processing waste (3;03), 

Transport waste (3.03), waiting time (3.02)and motion wastes (3.02)are found to be the 

most dominating wastes in Ethiopian building construction projects.  

 Considering this study as a base, the research will further identify the root causes of 

these wastes and their consequence in Ethiopian building construction projects to bring 

academics and practitioners concern on waste in particular and lean construction in 

general as an intervention for overall improvement of Ethiopian construction industry. 
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