




Bahir Dar University 

Bahir Dar institute of Technology (BiT) 

Investigation on Implementation of Industrialized Building System for 

Housing Construction in Ethiopia.  

The Case of Bahir Dar. 

November 2016 

Approved by Board of Examiners. 

 

Prof. Dr. -Ing. Abebe Dinku           _____________________              __________________ 

Thesis advisor                                                  Signature                                  Date 

 

 

Eng. Yebeltal Zewedu__                 __________________                  _________________ 

Examiner (External)                                           Signature                                  Date 

 

 

Dawod Abdie (Architect)                   __________________                  _________________ 

Examiner (Internal)                                             Signature                                  Date 

 

 

Ato Mitiku Damtie___                       __________________                      _________________ 

Chairperson                                                        Signature                                    Date 

 

 

 





 
Investigation on Implementation of Industrialized Building System for Housing Construction In 

Ethiopia. The Case of Bahir Dar. 

ii | P a g e    MSc Thesis, Construction Technology and Management                   BDU, 2016  

. 

ABSTRACT 
This study Investigate on Implementation of Industrialized Building Technology for low and 

middle-income housing construction in Ethiopia. Bahir Dar, which is the capital city of the 

Amhara National Regional State, was selected as a case to illustrate the issue under study. 

Modernizing the construction processes through industrialization is a worldwide agenda to 

improve construction performance. Industrialized Building System (IBS) is a construction method 

that offers economization of design, site work and materials, provides shorter construction time, 

saving in labor, better quality control, immunity to weather changes and most importantly, the 

cost factor. The experiences in developed countries indicate that there is a great potential for 

Industrialized Building System (IBS) to improve construction performance and it has been proved 

successful in some countries such as Finland, Denmark, Netherlands, Singapore, England, and 

the United States. The leading type of housing construction system in Ethiopia, which is 

conventional system, could not be compatible with increasing rate of housing demand and this 

created a negative impact on housing construction such as long time construction, material 

wastage, rising cost, high-embedded energy and so on. Among different housing strategies and 

policies available in the country, the cooperative housing strategy is found as a more suitable 

option to implement industrialized building system. Furthermore, a financial analysis is also 

investigated by using local housing projects taken as the case study. It is found that the cost of 

housing projects could be reduced by 30% after implementing locally available industrialized 

building elements; this also can help on wastage reduction and increasing delivery rate without 

compromising the quality. Therefore, by implementing appropriate industrialized building system, 

the ever-increasing cost of conventional building system used for housing low and middle-income 

groups shall be reduced and people shall have access to affordable house in time. 
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Industrialized Building System (IBS) is a construction method that offers economization of design, 

site work and materials, provides shorter construction time, saving in labour, better quality control, 

immunity to weather changes, and most importantly the cost factor. In addition, Implementation 

of IBS has been proven successful in some countries such as Finland, Denmark, Netherlands, 

Singapore, England, and the United States (CIDB, 1998). 

Industrialized Building System (IBS) is not a new agenda for Ethiopian buildings industry. In the 

early 1980s, the Prefabricated Building Parts Production Enterprise (PBPPE), which makes use of 

IBS precast concrete system, was established to promote the building industry and to alleviate the 

housing shortage and reduce the construction cost with a technical assistance from the former 

Yugoslavia. The IBS framework of precast concrete constitutes one of the widely applied 

industrialized building technology, because it provides for cost-effective mass production of 

buildings (Gutema B., 1998). 

Since 2005, Ethiopia has been implementing an ambitious government-led low and middle-income 

housing programme; which called Integrated Housing Development Programme (IHDP) in 

different part of Ethiopian towns. The aim  of  the programme was; to create jobs,  to promote  the  

development  of micro - and small- enterprises, to enhance the capacity  of  the  construction  

sector, and to  promote homeownership for low-income  households. 

The construction technology of Integrated Housing Development Programme (IHDP) is different 

from the conventional one. The slab is constructed with prefabricated beam and slab blocks, which 

was mainly aimed for minimizing the carpenter work for concreting, and low cost walling 

materials such as Agrostone are applied (Tameru, 2010). 

The Government policy direction is mainly focused on the implementation of integrated housing 

development program that is facilitated by the Federal Government and applied by regional states 

and city administrations including Bahir Dar. 

Bahir Dar city, the capital of Amhara Regional State, is located approximately 578 km northwest 

of Addis Ababa the capital city of Ethiopia. The city has an area of 213.43 square kilometers and 

a total population of 221,991. Bahir Dar is one of the cities facing these housing problems. Bahir 
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Dar City Administration has taken measures to alleviate housing problems of the city dwellers in 

general and the urban poor in particular. The City Administration has tried to solve the problem 

through implementing integrated housing development program. However, it is clear that neither 

the public nor the private sector alone could not address the growing challenges of providing 

adequate and affordable housing and services to predominantly poor urban populations (Dawud, 

2012).  

This call for any strategy to address this challenge by taking into account the particular constraints 

linked to developing societies. In fact, the need for alternative construction technology (ACT) is 

the best solution to address these and other related challenges and build sustainable housing for 

the majority of the population (USAID, 2009). 

To conclude, this research study concerns with investigation on implementation of industrialized 

building system, which suits the current housing conditions and strategies in Ethiopia in general, 

and in case of Bahir Dar City in particular.  

1.2 Research Problem 

Housing is one of the basic needs for human beings. It is a critical problem for millions of poor 

people in developing countries, and Ethiopia is no exception. Like most urban centers of 

developing countries, most cities and towns in Ethiopia face many problems, including an acute 

and ever-worsening housing shortage, especially in urban areas; shortage of housing is one of the 

major problems that call for immediate action. 

However, the number of people living in substandard housing conditions is increasing every year. 

Studies have shown that without major improvements in housing markets and in the expansion 

and improved provision of infrastructure and service, it is inevitable that the population living in 

such environment are expanding very rapidly (Engelman Lovert, 1997). 

The conventional construction technology could not minimize the high demand of houses in terms 

of cost, time, and quality and the availability of alternative building materials and the introduction 

of advanced construction technology are very much limited.  
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1.3 Research questions 
The main research questions are- 

1. How do contractors, consultants, and local authorities practice on housing construction and 

strategies for low and middle-income households? 

2. How can the performance of current housing construction be expressed in terms of cost, 

speed, and quality? 

3. What are the factors affecting the performance of housing construction in terms of cost, 

speed and quality? 

4. What are the factors affecting implementation of industrialized building system for housing 

construction? 

5. How can appropriate industrialized building system be properly implemented for housing 

construction in study area?  

1.4 Significance of the study  

The importance of this study is not only limited to fulfilling the partial requirements for the award 

of the Master of Science in construction technology and management. The study attempted to 

investigate the appropriate way of implementing industrialized system for housing construction, 

which suits the current housing policies and strategies of the country, so it has a significance to 

have more alternative housing technology for the low and middle-income groups in short period 

of time without compromising the quality and it also contributes to environment by minimizing 

wastages and dusts during construction. 

On the other hand, this  study will give information for researchers as a reference and source of 

secondary data to conduct further study on implementation of industrialized building system as 

alternative construction system that improve performance of  building construction in terms of 

cost, speed, and quality. 

 Besides, as the Ethiopian construction industry now is facing the challenges in aspects of time, 

cost, quality, and safety, this measure result also expected to develop and promote Industrialized 

Building system as an alternative construction method in Ethiopian building industry. 
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1.5 Research Objectives 

1.5.1 The Main Objective 

The main objective of this research is to investigate appropriate implementation of industrialized 

building system, which suits the current housing programs and strategies in Ethiopia generally, by 

taking the case of Bahir Dar city particularly.     

1.5.1 The Specific Objectives 

The specific objectives towards the main objective are-  

1. To review the experience of countries on implementation of industrialized building system 

on housing construction. 

2. To review the characteristics of current housing conditions and strategies in study area.  

3. To examine the performance of housing construction in terms of cost, speed, and quality 

on the bases of current practice in study area. 

4. To investigate the factors affecting performance of housing construction in study area in 

terms of cost, speed, and quality. 

5. To identify the factors affecting implementation of industrialized building system on 

housing construction. 

6. To suggest recommendations and propose appropriate approach on implementation of 

industrialized building system on housing construction for the future. 

1.6 Scope and Limitation of the Study 

1.6.1 Thematic Scope of the Study 

The scope of the research is to investigate on the implementation of industrialized building system 

for housing construction in Ethiopia. Although the issue of industrialized building system can be 

studied from different dimensions, particularly the study focused on its implementation for housing 

construction. The benefits, limitations, and factors affecting implementing of industrialized 

building system on housing construction are included.   





 
Investigation on Implementation of Industrialized Building System for Housing Construction In 

Ethiopia. The Case of Bahir Dar. 

8 | P a g e    MSc Thesis, Construction Technology and Management                   BDU, 2016  

and sampling, are explained. as well as, issues of data analysis and presentation techniques together 

with writing the research are outlined in this chapter. 

Chapter 4: This chapter presents the findings from case studies. The chapter firstly presents the 

objectives of case studies and choice of case studies. Secondly, it presents the findings from case 

studies. The findings were used to reveal low income housing strategies , construction practices 

and factors affecting the implementaion of industrialized building system. The chapter concludes 

with suggestions on conceptual framework for implimentaion of industrialized building 

system(IBS) to improve low income housing construction performance.  

Chapter 5:This chapter provides data analysis  and discussed  to  answer  the  research  questions 

based on the data found from the case study.  

Chapter6: It presents Conclusions, Recommendations about what should be done in the future to 

implement appropriate industrialized building system as alternative housing  technology for low-

income housing. 
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CHAPTER TWO 

LITERATURE REVIEW  

2.1 Introduction 

Industrialized building system can be defined as a construction system which components are 

manufactured in a factory, on or off site, positioned, and assembled into structures with minimal 

additional site work (CIDB 2003a). Industrialized building system also can be defined as a building 

system, which involves industrialized production of building elements or components as well as 

erection and assembly of these elements into a desired building structure through mechanical 

means using as little in-situ construction as possible (Warszawski, 1999). 

  

Industrialization in building is not a new thing, it has been a subject of a growing process over 

many years, mostly slow-growing but moving at an accelerated pace when political and economic 

circumstances applied the thrust .A long time ago in the history of the art of building prefabrication 

was used in the construction of Egyptian temples and Roman edifices (Hong, 2006). 

 

The history of prefabrication has been described as a record of successful response to the challenge 

of recurring crises, when local demand exceeds the local capacity to supply (Herbert, 1984). 

Europe, Japan, USA, and the former Soviet Union built high-rise panel buildings, mostly for 

housing, schools, and administration offices. 

 

According to Construction Industry Development Board (CIDB, 2003), IBS have the potential to 

enhance sustainability performance for the building construction. However, proper planning and 

strategies are required in dealing with this to prevent unnecessary additional cost, unpleasant 

community disturbance, and decrement of environment performance. 

 

Today, prefabricated construction has become one of the major components of construction, and 

many architects and developers understood that prefabrication construction could be the future in 

the construction world. More money is being put into research by the government and other private 

enterprises to develop new technologies for prefabricated construction. 



 
Investigation on Implementation of Industrialized Building System for Housing Construction In 

Ethiopia. The Case of Bahir Dar. 

10 | P a g e    MSc Thesis, Construction Technology and Management                   BDU, 2016  

2.2 Definition of Industrialized Building System (IBS)  
Industrialized Building System can be defined in many terms based on the conceptual perceptions 

of Industrialized Building System (IBS). Which was manufactured and pre-assembled in factory 

then transported to the site to be fully assembled and erected. The fabricated components are 

manufactured mechanically by using the machineries or formworks in factory.  

IBS is also defined as an integrated manufacturing and construction process with well-planned 

organization for efficient management, preparation and control over resources used, activities and 

results supported by the use of highly developed components (Lessing, et al., 2005). 

Chung & Kadir (2007) stated that Industrialized Building System (IBS) is a mass production of 

building components, which is assembled in factory or at site based on the standard shape, size, 

and dimension of the components. The component then will be delivered to the construction site 

to be re-arranged according to the standard requirement to construct the building. 

According to Construction Industry Development Board (CIDB, 2003), IBS is defined as a 

construction technique, which components are manufactured in a controlled environment (on or 

off site). At the same time, they are transported, positioned, and assembled into a structure without 

too much extra site works. Meanwhile, as stated again by (CIDB 2005; Hamid et al. 2008) the five 

standard characteristics of IBS are prefabrication, offsite production, mass production, 

standardized components and design using modular coordination. These characteristics have the 

potential to enhance sustainability performance for the building construction. However, proper 

planning and strategies are required in dealing with this to prevent unnecessary additional cost, 

unpleasant community disturbance, and decrement of environment performance.  

2.3 Characteristics of Industrialized Building System (IBS) 
There are various characteristic of IBS identified by the researchers. Among the Accepted 

Thanoon et al (2003) which consist of closed and open system, modular coordination, 

standardization and tolerance, mass production, specialization, good organization, Integration, 

Production facilities, transportation, and equipment state one. 
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According to Warszawski (1999), IBS can be characterized as prefabrication of as much as 

possible building elements and components offsite, within central facilities through specialized 

equipment and organization. Then the components are assembled on the site, and involved 

extensive mechanized handling with minimum task. A part from that, IBS involved integrated 

design, production, and erection work on site, which needs to be planned and coordinate 

accordingly.  

Considering the above charactersics, CIDB (2003b) have summarized IBS Characteristics as:- 

i. Industrial production of components through prefabrication or highly 

mechanised on site processes. 

ii. Reduced Labour Usage both at prefabrication stage and onsite work.  

iii. Modern design and manufacturing method through Computer Aided 

Design(CAD) and Computer Aided Manufacturing (CAM) 

iv. Aplying systematic quality control through out the process of IBS Project 

Implentation. 

v. Open building system wich allows hybrid application, and adaptable to 

standardization, tolerance and modular coordination. 

2.4 Types of Industrialized Building Systems (IBS) 

Prefabrication, typically, can be categorized in types of materials or degree of prefabrication as 

shown figure 2.1. First, types of material mean any common materials that are used to build the 

prefabrication components, such as timber, concrete, steel or sometimes the combination of 

different materials, in the factory. Second, degree of prefabrication is a construction process 

through which prefabricated elements are assembled on site, from the small piece to the big piece, 

for example, prefabricated column, panels, tilt-up, and modular methods (Smith, 2010). 
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Figure 2. 1 Degree of Prefabrication (Smith, 2010)  

In general, there are various Industrialised Building Systems (IBS) used throughout the world, and 

they can be classified into several major categories (Junid, 1986). From the structural 

classification, there are three IBS main groups are identified. The typical classifications are Frame/ 

post and beam system, Panel system and Box/Modular system. 

 

However, Junid(1986) Suggested  that the relative weight of components should be used as a basis 

for building classification. The factor of weight has a huge impact on the transportability of the 

components and also has influence on the production method of the components and their erection 

method on site. This classification by weight can help to distinguish between various basic 

materials used in the production of the components, which by itself help to determine the 

characteristics of the studied system. 

Figure 2.2  shows the concept of the system as classified above. In the evaluation of the systems, 

various parameters such as the industrialised process used, the transportation and erection 

problems, architectural features and the social-econnomic problems must be considered. 
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Figure 2. 2 Classifications of Industrialized Building Systems (IBS) (Junid, 1986). 

2.4.1 The Frame System 

Frame system may be defined as those structures that carry the loads through their beams and 

girders to column and finally to the footing or pilecap. Junid (1986) also stated that, in such a 

system, the skeletal structures would help to reduce the number and sizes of load carrying 

members. Their important feature is the capacity to transfer heavy loads over large spans. 

Therefore, it is used in the construction of bridges, parking lots, warehouses, industrial buildings 

and sport facilities.  

Typical systems of linear components for industrial buildings are composed of structural frames, 

spaced at equal distances whereby it creates modular linear frame that can be repeated at a desired 

number of times. Figure 2.3 shows the example of industrial hall using frame system. 
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     Figure 2. 3 Industrial Hall using Steel Frame System (Junid, 1986). 

2.4.2 Panel System 

The second system is panel system which is also known as planar system. Panel system may be 

defined as those structures that carry the load through large floor and wall panels (Junid, 1986). 

This system probably would be the most widely used prefabricated system which employed planar 

or panel-shaped elements for floor slabs, vertical supports, partitions and exterior wall. Concrete 

panel systems are extensively used in Europe for high rise building for ease of construction 

purpose. In Malaysia, this system is popularly used in high rise flats and low rise buildings. 

Unlike frame system that mainly employed as structural framing, panel systems also fulfil interior 

and exterior space enclosure functions. They may be prefabricated with a considerable amount of 

finishing work such as exterior finish, thermal insulation, electrical conduits and fixtures, 

plumbing and window frames. Therefore, panel system will significantly reduce the content and 

amount of skilled workers onsite. Hence, this system is widely used in residential buildings, 

offices, schools, hotels and similar buildings with moderate loads and large amount of finish 

works. 

According to Junid (1986), panel system may be defined as those structures that carry the load 

through large floor and wall panels. The panels can be made in various forms and materials and 

are normally prefabricated at factory. Depending on the scale of projects, some panels may be 

a) b) 
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2.5 The benefits of Industrialized Building System (IBS) 
Many researches have mentioned the benefits of  industrialized building system on constrcution  

projects,  terms of construction duration, construction costs, product performance, onsite safety,  

productivity, Social and environmental issues. This study can summarize the benefits of 

industrialized building system as follows (Figure 2.5):- 

   

 

 

  

 

 

Figure 2. 4 Arrangement of box units into position onsite (Ahmed, 2007) 

Major benefits of 

IBS 

Cost 

Quality Speed 

Figure 2. 5 Major benefits of Industrialized Building System (IBS) 
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a) Cost Benefits  

Cost is undoubtedly the most important concern in any business endeavour, not least in the 

construction industry. Poor cost performance in construction projects has become a major concern 

for both contractors and clients The cost of  construction projects includes  labor cost, material 

cost,  equipment cost, delay penalties, inventory holding cost, on-site utility  consumptions  and 

recycling costs. These costs can be classified into off-site and on-site costs (Xiao, 2010). 

Bing et al (2001) suggested that repetitive use of system formwork made up steel, aluminums, etc 

and scaffolding provides considerable cost savings. 

An  industrialised  building  system  allows  for  faster  construction time because casting of precast 

element at factory and foundation work at site can occur simultaneously (Warszawski,1999). 

In general many researchers have mentioned many advanatges of Industrialized Building System 

interms of economy, speed of construction and quality of construction. all of its benefits will 

simplify the construction processes and increase productivity, quality and safety. As a result, the 

total costs of construction are  reduced. 

b) Speed  Benefits  

The use of  prefabrication and industrial  products  that  can reduce  onsite  production  time  has 

a great  impact on shortening  overall  project schedules.  The  site  work  is  traditionally  vulnerable 

to disruption from  extreme  of  weather.  The  use  of  prefabricated  components  reduces the 

risks of delay and protection requirements  in a given project (Lu. L, 2007). 

Peng (1986) also said IBS allows faster construction progess because casting of precast element at 

factory and foundation work at site can occur simultaneously. This can dramatically reduce 

construction time with good coordination. 

Also, the usage of large IBS panels will reduce the time taken to complete the structural works. 

Therefore,other trades such as painting and electrical wiring can begin sooner. 
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c) Quality  Benefits  

Prefabrication takes place at a centralised factory, thus reducing labour requirement at site. 

Warszawski(1999) stated that this is true especially when high degree of mechanisation involved. 

Din (1984) also suggested that IBS component is higher quality of components through careful 

selection of materials, use of advanced technology and better quality control. 

Also according to Peng (1986), construction operation is not affected by adverse weather condition 

because prefabricated component is done in a controlled environment. 

2.6 Challenges in the IBS construction industry 

It can be seen that contractors that have capability in providing total solution of IBS system carried 

out many successful projects. This reflects that proper design and planning considerations promise 

good IBS building systems. However, there are many challenges to achieve this target and the 

main ones are discussed as the following. 

2.6.1  Designing a Feasible IBS System 

IBS system if properly designed can deliver a more efficient construction process due to many 

advantages such as greater speed of construction, simpler construction process, reduced 

environmental impact and reduce reliance on traditional labours. Therefore the challenge is to 

provide a feasible and innovative IBS system that is acceptable to those involved with construction 

as well as the users. 

In order to achieve a feasible IBS system, the aspect of standardization should be incorporated in 

designing the system. The standardisation can include the use of standard connections, standard 

beam and column sizes. Standardisation of components may be incorporated to reduce the cost of 

manufacturing. By implementing standardization, many errors in production or erection due to 

variability can be reduced. Standardisation may lead to improvement in quality, decrease 

variability and increase the ease of manufacturing. 
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In this case, the challenging aspect related to a feasible system is the manufacturing of the 

components. For example, the steel mould used to form beams and columns must have high degree 

of precision to produce accurate and consistent dimensions of width, breadth and length and other 

related dimensions. The mould should be of high quality with enough durability and strength and 

not easily becomes dented or buckled during compaction of the concrete. In the case of mechanical 

connections, the built in connection accessories to be cast in the concrete component, must be 

located precisely prior to concreting. Similarly any sleeves or opening in the component must be 

done accurately. 

2.6.2 Investment on Heavy Equipment for Mechanized Construction System 

The successful IBS construction system has some degree of dependency to heavy and special 

equipment such as cranes. The high initial cost in setting up the manufacturing plant as well as the 

cost of transportation has reduced the margin of profit. It has been noticed that despite all the 

advantages of adopting IBS, a significant portion of the construction industry players still have a 

biased perception on IBS system. It is admitted presently that switching to IBS would not guarantee 

significant savings in the cost especially with the small volume of buildings. However, IBS has 

demonstrated that the savings in the construction time is able to compensate the higher 

construction cost incurred (Peng ,1986). 

2.6.3 Awareness 

In order for IBS system to be understood and used widely, the challenge is to create mechanism 

of awareness. Most of local contractors and professionals are not well aware of the industrialized 

building system and not involved implementation of building industrialization in their construction 

methods. 

Therefore, in order to create awareness among practicing engineers and contractors, Governmental 

and private campaigns should reassure that implementation of industrialized building systems will 

enable to provide economical, fast and high quality constructions. This awareness creating 

campaigns can include seminars and short courses. For example, Ministry of Urban Development 

and Construction Sectors in collaboration with Universities, manufacturers and professionals have 
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2.7 Experiences of Countries on IBS. 
After the Second World War, the idea of industrialized building system (IBS) has received much 

attention in the devastated countries. In world history, the concept of IBS is not new and can be 

traced back to as early as1624. In addition, implementation of industrialized building system (IBS) 

has been proved successful in some countries such as Finland, Denmark, Netherlands, Singapore, 

England, and the United States (CIDB, 1998).The experiences of different countries are presented 

at the next sections. 

The role of prefabrication in architecture has been lauded for its potential to increase productivity 

and efficiency while not compromising quality. The values of better, faster, and cheaper are 

applicable to developed countries such as the U.S.A, Japan, and Europe, whose middle class 

continues to demand this equation in buildings that range from the remarkable to the simple. In 

addition, developing countries, beginning to rely on prefabrication have the potential of realizing 

housing quickly and affordably. 

2.7.1 The experiences of Malaysia. 

Even the term Industrialised Building System (IBS) is coined by the industry and government in 

Malaysia to represent the adoption of construction industrialisation and the use of prefabrication 

of components in building construction. In the country, IBS is defined as a construction technique 

in which components are manufactured in a controlled environment, transported, positioned, and 

assembled into a structure with minimal additional site work (CIDB, 2003). 

The  idea of  using industrialised  building  system  in  Malaysia  was  first  introduced  during  the  

early 1960S when the Minister of Housing and Local Government visited several European  

countries and evaluated their building systems  performance. Then, in 1964, the government took 

a brave decision to try two pilot projects using IBS concept. The first pilot project was  constructed 

on 22.7 acres of  land  along  Jalan pekeliling  which  included  the construction of 7  blocks of  17 

storey flats, and 4 blocks of 4-storey flats comprising  about 3,000  units  of  low  cost  flats and 

40  storey shop lots. The project was awarded to the Gammon/Larsen  Nielsen  using  the  Danish  

System  of  large  panel  industrialised  prefabricated  systems (Din, 1984). 
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housing in year 2002. If we include houses that used the prefabricated modules, then the percentage 

goes to nearly 85% and more for year 2002 (Xin Xu and Yao Zhao, 2010). 

 

 

 

 

 

 

 

 

 

2.7.3 The experiences of China.  
In Hong Kong, the housing industrialization began in 1953 when a big fire occurred and a lot of 

houses were burnt down. Nearly 53,000 peoples became homeless. By the end of 2002, the  

prefabricated  materials  take  up  to  17%  of  the  total  construction  materials  in respect of cubic 

meters of cement. This percentage increased to 65% in 2007 (Xin Xu and Yao Zhao, 2010).  

In Mainland China, housing industrialization began in 1998. In this year, the Chinese government 

implemented the commercial, residential building reform. In about ten years(from  1998  to  2008),  

there is a significant  growth  in demand  in  the  housing  market. Different from the USA and 

others countries, Chinese people usually live in apartment buildings with many floors because of 

the huge population and limited land. How to build more houses faster and with higher quality is 

an important problem for Chinese real estate companies.  

Figure 2. 7 Prefabricated Housing Project by Taisei Corporation (Xin Xu and Yao Zhao, 2003) 
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Vanke, is the leading  residential developer  in China  with  RMB 41  Billion  sales, 2.34% market 

share,  5,570,000  square meters sold  in 2008 (Vanke annual report 2008). Vanke started the 

prefabricated housing research in 1999.  In 2006 and 2007, Vanke has finished two prefabricated 

housing projects (Figure 2.8-9). 

For the Xinlicheng project (Figure 2.8), Vanke used the method of precast concrete (PC). 37% of 

the construction process was finished in factory. For the structure of the building, they used precast 

concrete with steel beam. Except certain connection points that require on-site cast of concrete, all 

other parts were precasted in factory. For the building structure, 90% of construction process was 

done in factory. 

As an example, for the Vanke Xinlicheng Project, Shanghai, implementation of industrialized 

building system on housing construction in China, has increased the lifecycle of the exterior walls 

to 70 years from 20 years (made by the classical construction  process)  and has reduced the 

construction time by  about 1/3, energy  usage  by  70%,  raw  materials  usage  by  50%, 

construction waste by 40%, on-site labour by at least 50%  relative to the conventional construction 

process (Yang 2009). 
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Overall, the implementation of industrialized building system in China has just started in 1998.  

The average prefabricated  level  is  less  than  10%  in  terms  of  construction  process. Even for 

Vanke, the industrialization level was about 20% on average during 2008 (Yang 2009). 

 

 

 Figure 2. 8 Vanke Xinlicheng Prefabricated Housing Project in China 2007(Xin Xu and Yao 
Zhao, 2010). 
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Figure 2. 9 Vanke Holiday-View Residential Housing Project in 2006(Yang 2009). 

 

In general, the implementation of industrialized building system can be described as a successful 

experience in China. This system has been widely adopted and commonly used in public housing 

development projects, which are characterised by its great degree of repetitiveness and mass 

production. After more than 10 years of application and accumulated experiences, practitioners in 

the construction industry hold the general view that prefabricated construction represents reliable, 

quality and cost-saving means to construct. 
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2.7.4 The experiences of Singapore 
The  need  for  accomplishing  large  quantities  of  apartments has  prompted  the  Housing and  

Development  (HDB)  of  Singapore  to  adopt  the  IBS  concept. The Housing and Development 

Board (HDB), the sole public housing Authority and responsible for providing high quality houses 

at affordable prices in Singapore, has launched a program to upgrade the quality of the existing 

stock of public housing. Since its inception the HDB is credited with constructing more than 

750,000 apartments for housing 86 % of Singapore's population (Ming, 1976 cited on Gutema).  

However, the project experienced numerous technical and management problems, as a result of 

new effort by concerning bodies the program was re-implemented in 1991 and 21,000 housing 

units have been upgraded by 1994 in three phases. The validity of the use of prefabrication in 

public housing upgrading hinges on ensuring that the component designs are kept simple and 

streamlined; standardization of precast concrete components is imperative; there must be an 

optimum number of repetitions of components; the size and weight of the components must be 

kept to the minimum (Ming, 1976 cited on Gutema). 

The standardization and the repetition of components are coming to meet with the architects 

requirements for aesthetics and flexibility of design and in the highly built up nature of the existing 

sites, since it would have been difficult if not impossible to construct using conventional cast-in-

place methods, the IBS able to gain substantial market in the construction industry. 

The cost of construction of the added space was found to be 4 times less than the construction cost 

of a new block of apartments with conventional cast-in-place methods. The lower cost of 

construction, the shorter time of construction, the non-existence of noise and dust pollution have 

contributed to the success of the program showing the importance of industrialised building system 

(Gutema. B). 

Implementation of IBS  has  introduced  major  innovation  in building system which  includes 

ferrocement  cladding  system,  prefabricated  bathroom  system,  precast  pre-stressed  composite 

floor  system, architectural precast facades and pre-cut and pre-bend reinforcement bars. 
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2.7.6 The experiences of UK 

Prefabricated housing has been used in the UK during periods of high demand, such as after the 

World Wars and during the slum clearances of the 1960s. In total about 1 million prefabricated 

homes were built during the 20th century, many of which were designed to be temporary. 

However, problems arose over the quality of building materials and poor workmanship, leading to 

negative public attitudes towards prefabrication. Nevertheless, it has continued to be used in the 

UK for hospitals, hotels and schools, as well as for housing in other countries. MMC is a new term 

intended to reflect technical improvements in prefabrication, encompassing a range of on and off-

site construction methods (Thanoon, W., 2003). 

Currently prefabrication is used to some degree in all aspects of construction. The future 

applications are likely to remain the same; however, the Government has recently sponsored a 

study to examine the potential barriers to use of prefabrication and some of the ways in which 

these may be overcome. In particular, the studies were aimed at looking how the potential barriers 

can be minimized by optimizing the social, economic, and environmental factors that surround the 

housing construction process. These same generic factors underlie sustainability within the 

construction industry (Thanoon, W., 2003). 

A range of factors related to public attitudes towards prefabrication limits the extent of application. 

One of the more important challenges for the future of prefabrication is to overcome these barriers 

and in particular ensure that the mistakes of the past are not repeated in the current prefabrication 

activity. Failure to do this will result in prefabrication not meeting its potential in the UK (Thanoon, 

W., 2003). 
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2.8 Building Industrialization in Developing Countries: 
The role of prefabrication in architecture has been lauded for its potential to increase productivity 

and efficiency while not sacrificing quality. The values of better, faster, and cheaper are applicable 

to developed countries such as the U.S., Japan, and Europe, whose middle class continues to 

demand this equation in buildings that range from the remarkable to the simple.  

Developing countries continue to embrace technology from their developed country allies, many 

developing countries, including China, India, and South Africa, are beginning to rely on 

implementing industrialized building system having the potential advantages of realizing housing 

construction quickly and affordably. 

With implementation of IBS in developing improved working conditions would seem to be 

agreeable to everyone, but prefabrication technology has not transferred to developing countries 

as easily when compared with other technologies because it is a production technology or 

knowledge based and not a consumption technology or product based (Smith, 2010). 

2.9 Building Industrialization in Ethiopia. 
According to Gutema (1998), The Ethiopian construction industry was at the stage of infancy with 

significantly low level of technological background especially in prefabrication, and most of 

professionals involved in building industry prefer to use conventional building method with little 

effort to corporate new techniques in building industry such as pre-casting. 

Some alternative methods of housing construction such as prefabrication and use  of  machines  

and  special  tools  were  being  practiced  for  the  purpose  of  low  cost housing supply. The 

Ethiopian Ministry of Federal Affairs (EMFA) with support of GTZ implemented the pilot project 

in some town of Ethiopia including Bahir Dar city. These alternative methods of construction were 

proposed for reduction of materials wastage  of  up to 30%  and  environmentally  friendly  

approach,  as  minimum  amount  of wood was needed for form work(Shemelis, 2013). 

Nowadays, both Governmental and private sectors in the country have started applying 

prefabrication on their housing construction projects, the profile of some sectors applying 
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Numerous versions and value of grades exist including smooth face, rough texture, utility, versatile 

grades as well as different densities and strengths for different applications and uses.  

2.9.3 Addis Ababa and Regionals Agrostone production centers: 
The Chinese technology uses Agricultural raw materials as filler, mineral raw material, as binders 

and bond accelerators. Fiberglasses are used as reinforcement. The technology of Agrostone panel 

production had been practiced in Asia and Latin America. All countries adopted the Agro stone 

panel production technology based on the availability of the raw materials on their own countries. 

Currently, the Government established agrostone production center in different cities in Ethiopia 

including Bahir Dar. 

Type of products mostly produced by agrostone production center are agrostone panels, reliefs, 

and doors: - The length of the panels can vary to a maximum of 3.5m and there are 10cm and 20cm 

thick boards. The 10cm thick hollow partition board is the common product. Hundreds of different 

types of relief items are available. The reliefs include roman colons, roofing materials, wallboards, 

corner lists etc., and Doors which are lightweight doors and have a strength and weather resistant 

requirement for doors. 

Agrostone panel is used in housing projects in Ethiopia including Bahir Dar.. Bahir Dar Agrostone 

production center also adopted this technology based on locally available raw materials, which 

uses an agricultural product, bagasse and partly uses lightweight natural minerals such as pumice 

and diatomite as fillers.  

In Ethiopia, bagasse is largely available agro waste material; which increase significantly, as the 

country plans to boost the sugar production by sevenfold (2.25 million tons per year) by mid-2015 

(Taffese. W., 2012). 

Agrostone panels have several benefits compared to conventional building materials. One of the 

major benefits of the product is its low-cost production. This in turn contributes towards reducing 

housing construction costs. Agrostone panel nearly reduces the cost of the wall construction by 

50% compared with the conventional hollow concrete block walls. Unlike the traditional building 

materials, Agro stone panel do not require cement plastering for finishing work, which demands 

considerable amount of cement. It does not also consume much water during construction. In 
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c) MgO 



 
Investigation on Implementation of Industrialized Building System for Housing Construction In 

Ethiopia. The Case of Bahir Dar. 

38 | P a g e    MSc Thesis, Construction Technology and Management                   BDU, 2016  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     d)  Fiber Glass 

Figure 2. 11 Row Materials used for Agrostone Production (Field Data) 

b) Types of Products 

Bahir Dar Agrostone production center is producing different building elements, some of them 

are, Agrostone Partition boards, Agrostone Reliefs and Agrostone Doors:   

Agrostone Partition boards: The partition boards (Figure 2.12a) have variable length and 

thickness but constant width. The length of the boards can vary to a maximum of 3.5m and there 

are 10cm and 20cm thick boards. The 10cm thick hollow partition board is the common product. 

Agrostone Reliefs: Hundreds of different types of decoration items are available and any one can 

bring his own design and produce relief. The reliefs (Figure 2.12b) include roman colons, roofing 

materials, wallboards, corner lists etc. 

Agrostone Doors: These are lightweight doors (Figure 2.11c) and have a strength and weather 

resistant requirement for doors. 



 
Investigation on Implementation of Industrialized Building System for Housing Construction In 

Ethiopia. The Case of Bahir Dar. 

39 | P a g e    MSc Thesis, Construction Technology and Management                   BDU, 2016  

                                                 

a) Agrostone boards  

 

b) Agrostone doors.                             














































































































































