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Abstract

The Study is about the effect of quality and selected standards on the safety and convenience of
the occupants in building projects of Addis Ababa, specifically focusing on three standards in
particular, access to the physically challenged, emergency exits (means of egress), and sufficient
parking lots for the occupants of the building. Standards and regulations are few of the inputs to
quality planning; the project aims in identifying whether standards and regulations are
considered when designing the buildings in Addis Ababa, and check if quality is planned not
inspected in. The study plans to find out where the gap exists and why the aforementioned
standards aren’t being included in the buildings of Addis Ababa, to help further constructions
would be built with the standards making the city’s buildings safe and accessible. The
participants of the study are registered members of the Ethiopian Consulting Engineers and
Architects Association consulting offices. The number of the population is 42, with a sample size
of 36. The participants were selected by using simple random sampling technique, using the
lottery method. The method of analysis used is mixed method; both qualitative and quantitative
are used. To assess the effect of state of quality standards in the city’s buildings, a questionnaire
was distributed to thirty six engineering consulting offices and a semi structured interview was
held to assess the problems they face. The results reveal that there is no significant gap in the
designing stage but the standards don’t get implemented for different reasons, among these
reasons, the city’s administration lack of consistent regulation and clients of the property asking
a revision of a design in the process omitting the standards in the process. 47.2% of the firms
have quality control department, while some consulting offices claim even though it is not
structured as a department the work still gets done by other personnel. The offices have
disclosed there are multiple reasons to which they have a problem in incorporating the
standards, amongst the reasons that most participants mentioned are, clients manipulating the
gap created by the responsible body to get maximum functional area, inconsistency of directives
used by the permit issuing authority time and again, space limitation provided by the city
administration, inappropriate conduct of the permit issuing officer are the few. The study’s
recommendation is, as the standards exist in the directives as well as in the occupancy permit
check list, but the problems still exist, to involve stakeholders (users of the buildings)
involvement in giving the occupancy permit process.

Key words: Quality, Standard, Quality planning

vii
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Chapter 1

Introduction

What is quality? In an ordinary dictionary the word “quality” is described as: Degree of
excellence, the relative nature or kind of a thing; type; brand and a “quality product” is described
as: a superior article, a high-class article these definitions indicate that quality is connected with
type and excellence. In popular usage of the word “Quality” often means different things to
different people. These different usages create considerable confusion and misunderstanding.
Two such usages are “conformance to requirements” (Crosby, 1979) and “degree of excellence”.
The first leads people to argue that “quality costs less” and the second conversely implies that

“quality costs more”.(Landin, 2000).

According to “ISO 8402 Quality management and quality assurance vocabulary” Quality is
defined as: “The totality of characteristics of an entity that bear on its ability to satisfy stated and
implied needs”. “Stated and implied needs are the inputs to developing project requirements, a
critical aspect of quality management in the project context is the necessity to turn implied needs
into requirements through project scope management, and quality must not be confused with
Grade. Grade is a “Category or rank given to entities having the same functional use but different
technical characteristics. Low quality is always a problem but low grade may not be.” (PMBOK,
2000)

Since quality can be perceived in different ways in this thesis definition of quality should be
taken as such. “The totality of characteristics of an entity that bear on its ability to satisfy stated
and implied needs”.

A code is a law or regulation that sets forth minimum requirements and in particular a building
code is a law or regulation that sets forth minimum requirements for the design and construction

of buildings and structures.” (Arthur & Casey, 2002)

In San Francisco in early 1906, although there were some new Class “A” concrete and steel

buildings in the downtown section, most of the city consisted of fire-prone wood shacks.
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Concerned with such conditions, the National Board of Fire Underwriters wrote that “San
Francisco has violated all underwriting traditions and precedents by not burning up.”

On April 18 of that same year, the city of San Francisco experienced a conflagration started by
an earthquake that killed 452 people and destroyed some 28,000 buildings. Total financial loss
was $350 million, which is over $6.7 billion in estimated 2000 dollars. Although the contents of
many of the new Class “A” buildings were destroyed in the San Francisco fire, most of the walls,
frames, and floors remained intact and could be renovated.

Following analysis of the fire damage caused by the San Francisco disaster and other major fires,
the National Board of Fire Underwriters became convinced of the need for more comprehensive
standards and codes relating to the design, construction, and maintenance of buildings. With this
increasing recognition of the importance of fire protection came more knowledge about the
subject.

“The purpose of having a standard in buildings is to produce a detailed description of the type of
building which best meets the needs of the commission and its departments.”

“Any building selected to house commission departments must conform in every respect to the
public building legislation in force in the country where it’s located.” (Gabor Zupko, 2001).
Accordingly, this study refers to the Nations Building directive No 5/2003.

Out of the international building codes stated in the International Building code this study would
specifically observe the state of three standards in particular, access for the physically
challenged, emergency exits (means of egress), and sufficient parking lots for occupants of the
building.

b

“Quality planning,” is a structured process for developing products (both goods and services)
that ensures that customer needs are met by the final result. (PMBOK, 2000), for a building to
fulfill standards needed, as we have defined quality above, the standards need to be incorporated
at the planning stage. These standards in one way or the other have not been incorporated in the

buildings of Addis Ababa and the study would discuss where the problem lies.
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According to the IBC 2006 edition, The IBC has 35 standards, expressing the different types of
standards that should be followed regarding buildings, although buildings should have all the
required standards, a building is best built when fulfilling more standards for the occupancies

regardless of the different building standards available.

According to the “Ethiopian Building Proclamation” No.624/2009, a building means a
permanent or temporary construction used for the purpose of dwelling office, factory or for any
other purpose. A building should be safe, usable and accessible, regardless of what it was
intended for, to accomplish what the building is designed for. To affirm, this is a reality a code
needs to be followed. In this case a building code, a building code is a law or regulation that sets
forth minimum requirements for the design and construction of buildings (Arthur & Casey,
2002) According to the nation’s building directive the three standards that this thesis wants to
address, i.e., Access for the physically challenged, sufficient parking lots for occupants of the
building, and Emergency exits (means of egress), few requirements that the codes need to fulfill
are:

Access for the physically challenged

e The buildings should be accessible or the buildings should be equipped for making
accessibility possible.

e The buildings should be free from obstacles for people who use wheel chairs, who are
visually impaired and for people who are physically challenged.

Emergency exits (means of eqgress)

e Any work place depending on the type of establishment it should be equipped with access
to the outside which is free from hazard.

e Halls and Corridors found in the buildings need to be equipped with appropriate signage
of the buildings floor no.

e In case of emergency if regular entrance and exits are found to be dangerous an

emergency exit from the building should be prepared.
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Parking lots
e The directive states the number of parking lots assigned to a building should depend on

the urbanization and the landscape of the city and after it has been researched by the

city’s administration.
In most cases, people find it difficult to gain access into these buildings simply because of their
physical disability. The barriers could be in form of restricted access and narrow doorways, steps
and staircases (Ward, 1979). Therefore, disabled people become frustrated and handicapped only
by the way in which their environment emphasizes their disability. Architectural and urban
barriers have prevented people with disabilities to partake in social activities and this equally has
negative effect on the society at large (Ghaem, 1991).
Inadequate built environment design and crowd management can lead to loss of life and injury in
public spaces (Langston, 2006). However, it is not possible to define the boundaries in building
design because it depends on the context and the purpose of the design (Hale, 2007). Human
behaviors during building evacuation such as congestions, herding, panic, ignorance of guidance
or variations in route and exit preferences based on the level of familiarity with the building are
challenges to design a fixed guidance system for safe building design and they are effective
issues to improve safety in buildings (Chu, 2012).
According to a direct observation by the researcher the buildings being built in Addis Ababa do
not follow uniform requirements; a similar building of a certain function differs from another in
so many ways. Although the fact that Addis Ababa’s latest construction boom is believed to start
on the early years of the Ethiopian Millennium decade, emphasis hasn’t been given to the fine
tuning of certain features, for example,

e Sufficient parking lots for the residents,
e Access for the physically challenged, and

e Emergency exits (means of egress).
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Research questions

1. What are the standards and guidelines followed in making sure some standards aren’t
omitted?

2. What are the existing situations on the ground?

3. What is the level of safety and convenience of the buildings in Addis Ababa?

The general objective of this thesis is to address the gap between what is expected of the

buildings in Addis Ababa and what is being done.

To examine the standards and guidelines.
To identify what is happening on the ground.

To assess the safety and convenience of the buildings in Addis Ababa.

The Study plans to give an insight as to why the aforementioned standards aren’t properly
executed and if they are being executed, how well they are implemented. And proposes a way in
which the buildings that would be built in the future are safe and convenient. It also aspires to be

a pathway for further researches being done on this topic and related issues as well.

This research focuses on the quality and standard issues in the buildings of Addis Ababa.
Although the international building code has 35 Standards this paper focuses on three standards
that relate to our day to day lives, which are, sufficient parking lots for residents, access for the
physically challenged and emergency exits (means of egress), It doesn’t address other issues

other than related to quality and selected standards of buildings in the capital city of Ethiopia.
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The main limitation that the study has faced is locating the different consulting engineering
offices as the addresses of the offices weren’t updated on the website the study was faced with
setbacks, like wrong phone numbers, the offices having vacated the address that was listed on the
site. The fact that all the consulting engineers’ offices don’t work on buildings has limited the

study benefiting from a larger population size.

The Study is divided into five parts, Chapter one is comprised of background of the study,
statements of the problem, objective of the study, and Significance of the study, scope and
limitation of the study, the remaining chapters have literature review, research methodology, data

findings and analysis, and finally Conclusion and recommendation.
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Chapter 2

Review of Literature

Due to a conflagration started in San Francisco in 1906 by an earthquake that killed 452 people
and destroyed some 28,000 buildings. Following analysis of the fire damage caused and other
major fires the National Board of fire Underwriters became convinced of the need for more
comprehensive standards and codes relating to the design, construction and maintenance of
buildings. With this increasing recognition of the importance of fire protection came more
knowledge about the subject. Engineers started to accumulate information about fire hazards in
building construction and in manufacturing processes, and much of this information became the

basis for the early codes and standards. (Arthur & Casey, 2002)
HISTORY OF REGULATIONS FOR THE BUILT ENVIRONMENT

King Hammurabi, the famous law-making Babylonian ruler who reigned from approximately
1955 to 1913 B.C., is probably best remembered for the Code of Hammurabi, a statute primarily
based on retaliation. The following decree is from the Code of Hammurabi: In the case of
collapse of a defective building, the architect is to be put to death if the owner is killed by
accident; and the architect’s son if the son of the owner loses his life.

Today, society no longer endorses Hammurabi’s ancient law of retaliation but seeks; rather, to
prevent accidents and loss of life and property, from these objectives have evolved the rules and
regulations that represent today’s codes and standards for the built environment.

A code is a law or regulation that sets forth minimum requirements and, in particular, a building
code is a law or regulation that sets forth minimum requirements for the design and construction
of buildings and structures. These minimum requirements, established to protect the health and
safety of society, attempt to represent society’s compromise between optimum safety and
economic feasibility. Although builders and building owners often establish their own
requirements, the minimum code requirements of a jurisdiction must be met. (Arthur & Casey,
2002)



The Effect of Quality and Selected Standards on the Safety and Convenience of the Occupants in the
Building Projects of Addis Ababa.

According to (Arthur & Casey, 2002), there are two general types of building codes.
Specification or prescriptive codes spell out in detail what materials can be used, the building
size, and how components should be assembled. Performance-oriented building codes still
embody a fair number of specification-type requirements, but provisions exist for substitution of
alternate methods and materials (“trade-offs”), if they can be proven adequate.

The requirements contained in building codes are generally based on the known properties of
materials, the hazards presented by various occupancies, and the lessons learned from previous
experiences such as fire and natural disasters.

(Arthur & Casey, 2002) further stated, for a number of years, building codes dealt mainly with
structural safety under fire or earthquake conditions. Since then, codes have grown into
documents prescribing minimum requirements for structural stability, fire resistance, means of
egress, sanitation, lighting, ventilation, and built-in safety equipment.

Typically, more than half of a modern building code usually refers in some way or another to fire
protection. In as much as a building code is actually a law, various state and local jurisdictions
write their own codes. Because of the complexities of modern building code development,
several organizations develop model building codes for use by jurisdictions, which can then
adopt the model codes into law. (Arthur & Casey, 2002)

Role of Standards in the built environment in the United States.

Many requirements found in building codes are excerpts from, or based on, the standards
published by nationally recognized organizations. The most extensive use of the standards is
their adoption into building codes by reference, thus keeping the building codes to a workable
size and eliminating much duplication of effort. Such standards are also used by specification
writers in the design stage of a building to provide guidelines for the bidders and contractors.

Model building codes contain appendices that list standards published by many organizations,
including standards-making organizations, professional engineering societies, building materials
trade associations, federal agencies, and testing agencies. The appendices are prefaced with a
statement indicating that the standards are to be used where required by the provisions of the

code or where referenced by the code. (Arthur & Casey, 2002)
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Universal design places human diversity at the heart of the design process so that buildings and
environments can be designed to meet the needs of all users. It therefore covers all persons
regardless of their age or size and those who have any particular physical, sensory, mental health
or intellectual ability or disability. It is about achieving good design so that people can access,
use, and understand the environment to the greatest extent and in the most independent and
natural manner possible, without the need for adaptations or specialized solutions. (NDA, 2012)
It is imperative to integrate people with disabilities into society so that they can play active role
in the society ( United Nations, 2004). Furthermore, provision of a barrier- free environment is
broadly grouped into 4 complementary domains which are:

a) inside the buildings,

b) in the immediate vicinity of buildings

c) on local roads and paths and

d) in open spaces and recreational areas.

Several documents have set out guidelines for accessibility to places of public accommodation
and commercial facilities by the disabled people. The guidelines are to be applied in the design,
construction and alteration of public buildings. The facilities covered in the documents are
substantial and it includes the following: ramps, stairs, elevators, platform lifts, windows, doors,
entrances drinking fountains, signage etc. (Code of Federal Regulations 1994, Neufert, 1984 and
United Nations, 2004).

United Nations (2004) further categorized the facilities into those that will be required for
vertical and horizontal access in both new and existing construction and for urban design
considerations (i.e. open spaces, recreational centers and pedestrian routes). The document
further developed implementation checklists and the target group is composed of wheelchair
users, people with limited walking abilities, the sightless, the partially sighted and the hearing

impaired people.

Quality is one of the critical factors in the success of construction projects. Quality of
construction projects as well as project success can be regarded as the fulfillment of expectations
i.e. the satisfaction of project participants. (Ashokkumar, 2014)

“Quality of construction projects is linked with proper quality management in all the phases of

project life cycle.” (Mallawaarachchi & Senaratne, 2005)
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The main phases of a building project can be described as: conceptual planning, feasibility study,
design, procurement, construction, acceptance, operation and maintenance. Quality of
construction projects is linked with proper quality management in all the phases of project life
cycle. Design and construction are the two important phases of project life cycle which affect the
quality outcome of construction projects significantly. In a NEDO (National Economic
Development Office), London survey aimed at improving methods of quality control for building
works it was found that "design” and "poor workmanship in the construction process"” combined
to form more than 90% of the total failure events. (Ashokkumar, 2014)

“Quality outcomes of the projects are not according to required standards faulty construction
takes place, Further the errors on constructions projects occur frequently and can be costly for
the contractors and owners of constructed facilities. In fact 6-15% of construction is found to be
wasted due to rework of defective components detected late during construction and 5% of
construction cost is wasted due to rework of defective components detected during maintenance.
Although quality management at every stage of project life cycle is important but the quality
management at the execution (Construction) stage contributes significantly on final outcome of
construction projects. (Ashokkumar, 2014)

Quality Management System places emphasis on prevention not correction. The goal which
works that is 100% free of errors, free of accidents, and 100% free of waste. The aim of the
project is to do things right at the first time, eliminating waste and rework. To achieve this, it is
necessary to focus on “Processes”. A process is a task or a series of tasks. Whenever the Quality
management System is implemented we can easily minimize the wastage of material, cost
overrun, wastage of time, etc... Literature and statistics show that small scale construction
industries are not that much aware of Quality management system.

Quality: “The totality of characteristics of an entity that bear on its ability to satisfy stated and
implied needs”. (PMBOK, 2000)

Quality management: Quality management refers to all activities of overall management
functions especially top management leadership that determine quality policy objectives and
responsibilities for all members of the organization.

Quality management: includes the process required to ensure that the project will satisfy the
needs for which it was undertaken. It includes all activities of the overall management function

that determine the quality policy, objectives and responsibilities and implements them by means
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such as quality planning, quality assurance, quality control, and quality improvement, within the

quality system.

Quality system: The organizational structure, responsibilities, procedures, processes and
resources needed to implement quality management.

Total quality management (TQM): A common approach to implementing a quality improvement
program within an organization.

2

“Quality planning,” is a structured process for developing products (both goods and services)
that ensures that customer needs are met by the final result. The tools and methods of quality
planning are incorporated along with the technological tools for the particular product being
developed and delivered. (Juran, 1999)

Quiality planning: Identifying which quality standards are relevant to the project and determining
how to satisfy them. Project quality management must address both the management of the
project and the product of the project. It is one of the key facilitating processes during project
planning, and should be performed regularly and in parallel with other project planning

processes. Quality should be planned in, not inspected in.

Quality policy: is the overall intentions and direction of an organization with regard to quality as
formally expressed by top management. The quality policy of the performing organization can

often be adopted “as is” for use by the project.

Quality management plan: The quality management plan should describe how the project
management team will implement its quality policy. In ISO 9000 terminology it should describe
the project quality system “the organizational structure, responsibilities, procedures, possesses
and resources needed to implement quality management. The quality management plan provides
input to the overall project plan and must address quality control, quality assurance, and quality
improvement for the project. The quality management plan may be formal or informal, highly

detailed or broadly framed, based on the requirements of the project. (PMBOK, 2000)
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2.2. Conceptual framework
Inputs to quality planning:  The presence, inclusion/ implementation of standards.

Access to the physically
challenged

On the safety and

. convenience of the
e effect It has

Emergency exits / (means of occupants of the buildings
egress) in Addis Ababa.

Sufficient parking lots for
occupants of the building.

Fig. 2.2.1. Conceptual Framework

2.3. Processes of Quality management

According to the professional practice for quality in the construction project the quality
assurance (QA) can be defined as a program covering all the activities necessary to enhance
quality in the work to meet the project predefined requirements.

Quality assurance provides protection shield against quality problems, difficulties through early
warnings of trouble ahead. Such early warnings play as essential guard in the prevention of both
internal and external problems; this procedure should be created before starting the construction
phase.

Quality assurance is all the planned and systematic activities implemented within the quality

system to provide confidence that the project will satisfy the relevant quality standards. It should
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be performed throughout the project. Prior to development of the ISO 9000 series, the activities
described under quality planning were widely included as part of quality assurance. Quality
assurance is often provided by a quality assurance department or similarly titled organizational
unit but it does not have to be.

Assurance may be provided to the project management team and to the management of the
performing organization (internal quality assurance), or it may be provided to the customer and

others not actively involved in the work of the project (external quality assurance).

On the other hand, Quality control (QC): can be defined as the specific installation of the QA
program and related activities, monitoring specific project results to determine if they comply
with relevant quality standards and identifying ways to eliminate causes of unsatisfactory
performance.

It should be performed throughout the project. Project results include both product results, such
as deliverables and project management results, such as cost and schedule performance. Quality
control is often performed by a quality control department.

Since quality control deals with monitoring specific project results to determine if they comply
with relevant quality standards the aim of this thesis would be to check whether the mentioned
standards, i.e., access for the physically challenged, emergency fire exit, and sufficient parking

lots, are incorporated in the city code and how well they are implemented.

The International organization for Standardization (ISO) differentiates between standards and
regulations as follows:

e A standard is a document approved by a recognized body that provides, for common and
repeated use, rules, guidelines or characteristics for products or services with which
compliance is not mandatory. There are numerous standards in use covering everything
from thermal stability of hydraulic fluids to the size of computer diskettes.

e A regulation is a document which lays down product process or service characteristics,
including the applicable administrative provisions, with which compliance is mandatory.
Building codes are an example of regulations. Care must be used in discussing standards

and regulations since there is a vast gray area between the two. (PMBOK, 2000)
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As an illustration,

e Standards often begin as guidelines that describe a preferred approach, and later, with
widespread adoption, become de facto regulations (e.g., the use of the critical path
method for scheduling major construction projects.

e Compliance may be mandated at different levels (e.g. by a government agency by the

management of the performing organization, or by the project management team).

Urbanization is currently one of the most important trends of the 21 century. Urbanization has a
great potential to be a great engineer to achieve sustainable and inclusive development for all.
About 6.25 billion people, 15% of them with disabilities are predicted to be living in urban
centers by 2050. Urban environments infrastructure facilities and services, depending how they
are planned and built, can impede or enable access participation and inclusion of members of
society. (DESA, 2014)

Why accessibility

We live in a diverse society, where social inclusion is becoming a worldwide issue and the
demographics are changing in particular the population is aging and there is increased
immigration. A report entitled “2010: A Europe accessible for all” highlighted that accessibility
is a key to Autonomy, inclusion and sustainable development.

(http://www.socialdialogue.net/en/en_lib_170.htm). Sustainability is now high on the agenda for

all and accessibility is a major factor in the delivery of a more sustainable environment. An
accessible building has for all. It is safer, healthier, more comfortable and easily adapted to
changing needs.
Everyone requires equal consideration from those who commission, design, construct or manage
buildings and the external environment for example:
e Someone who is short of breath or has a broken ankle will find stairs difficult or
impossible,
e Even a single step can deny entry to a person pulling a suitcase on wheels, or a person
using a wheelchair. (O’herlihy, 2005)
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Human beings are physically disabled sometime in their lives. Thus public buildings should be
accessible and barrier-free to both able and disabled people. Disabled people find it difficult to
gain access into and operate freely without assistance in many buildings in Nigeria. Due to short
fall or perhaps total neglect in provision of these facilities, their movement competence and
talents are being restricted. These equally constitute a barrier in the development of their abilities

and talents in people with disabilities. (Soyingbe, et al, 2006)

What’s an exit route?
An exit route is a continuous and unobstructed path of exit travel from any point within a
workplace to a place of safety. An exit route consists of three parts:
Exit access: Portion of an exit route that leads to an exit.
Exit: Portion of an exit route that is generally separated from other areas to provide a protected
way of travel to the exit discharge.
Exit discharge: part of the exit route that leads directly outside or to a street, walkway, refuge
area, public way or open space with access to the outside.
How many exit routes must a workplace have?
Normally, a workplace must have at least two exit routes to permit prompt evacuation of
employees and other building occupants during an emergency. More than two exits are required,
however, if the number of employees, size of the building, or arrangement of the workplace will
not allow employees to evacuate safely. Exit routes must be located as far away as practical from
each other in case one is blocked by fire or smoke. (Osha fact sheet, 2018)
What are some other design and construction requirements for exit routes?

e Exit routes must be permanent parts of the work place.

e Exit discharges must lead directly outside or to a street, walkway refugee area, public

way or open space with access to the outside.

These exit discharges areas must be large enough to accommodate the building occupants likely
to use the exit route. Exit stairs that continue beyond the level on which the exit discharge is
located must be interrupted at that level by doors, partitions, or other effective means that clearly

indicate the direction of travel leading to the exit discharge.
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Exit route
Doors must be unlocked from the inside. They must be free of devices or alarms that could
restrict use of the exit route if the device or alarm fails.
» Side-hinged exit doors must be used to connect rooms to exit routes. These doors must swing
out in the direction of exit travel if the room is to be occupied by more than 50 people or if the
room is a high-hazard area.
* Exit routes must support the maximum permitted occupant load for each floor served, and the
capacity of an exit route may not decrease in the direction of exit route travel to the exit
discharge. (Osha fact sheet, 2018)
Aysu sagun, (2013) conducted a study on achieving efficient safety and security in public
buildings during emergencies, stating it is important to consider the design process as a whole to
ensure a safe and secure building that:

e Controls building access;

e Prevents targeting occupants;

e Integrates visual and audio notifications;

e Enables efficient evacuation.
Such a design approach covers the three main areas of building layout and circulation design
namely:

e Means of ingress [Entrance]

e Circulation

e Means of egress [Exit]
These design aspects need to be investigated and considered carefully with appropriate design
information and guidelines to improve safety in the built environment. Considering and
identifying hazard resistance methods for various natural and human-induced events should be
an integral part of the design projects. (Sagun,et al, 2013)
The fundamental principle for safety in buildings is to ensure that the occupants in a building are
safe during emergency events as well as normal conditions. It is important to provide the
opportunity for the occupants to move to a safe area, either inside or outside the building before
the environment becomes hazardous. The design of the means of egress is defined by the number

and location of exit routes and doors that ensure safe and continuous flow without any
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obstructions. Exit doors include both the doors used in natural conditions and the emergency
exits used during an emergency event.

The evacuation process is dependent on the performance of the exits. This refers to how well the
exits enable speedy evacuations by facilitating the efficient flow of people. It is influenced by a
number of factors related to the characteristics of both the building and the building occupants.
These can be summarized as:

* People flow rate;

* Door dimensions;

* Visibility of the exits;

* Door condition (open or closed);

* Building geometry;

* Obstacles on the way to exits (furniture, columns, etc.);

« Circulation routes;

« Signage.

People heavily rely on their own personal experiences in decision making. As (Benthorn &
Frantzich, 1999) stated, people’s behavior is related to the schemata in their mind that maps how
different facilities are organized in specific situations. This prior knowledge and instant
perceptions merge to help them to make decisions when they face an unexpected event. In case
of an emergency, they have to choose their exit route and door to leave the area that is exposed to
danger. (Gwynneet al., 2001). People’s exit choice depends on the following factors
(Kuligowski, 2003):

 Familiarity with the exit door;

» Distance to the exit;

* Visibility of the exit door;

* Signage;

* Movement of other people;

* Orientation of the fire marshals;

* Obstacles on the exit route;

* Queuing in front of the doors. (Shen, 2003).

The design of buildings can be improved to mitigate the impacts of emergencies on people if

these factors are investigated in detail to develop guidelines for design solutions for different
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types of buildings, circumstances and emergency events. Over-reliance on standards may limit
the designers’ ability to fully express their design ideas or develop better design solutions for
particular cases. It can also dissuade them from searching and developing a deeper understanding
of safety issues that may be specific to their design. This over-reliance may also create a danger
by limiting their responsibility, causing inefficiency by letting them avoid some design issues

because they are not stated in standards or codes of practice. (Hale,et al., 2007).

The provision of car parking is a fundamental component of all urban developments. Insufficient
car parking provision can lead to congested, unsafe traffic conditions or result in illegal parking
and may impact on the commercial viability of business; conversely an over-provision of car
parking spaces may encourage car use and is an uneconomical use of urban land. (Aurecon
Group, 2013)

A guideline prepared for Adelaide states, a factor in the success of a development or activity
center is the level of transport access and parking provided. Developers and business operators
often consider it a necessity that adequate car parking spaces are provided to meet demand and
assist with the commercial viability of their businesses. Inadequate parking provision can result
in over spill parking on residential streets, generating on-street congestion and creating potential
adverse economic impacts on relevant businesses.

However, the following aspects are also relevant when determining the appropriate anticipated
parking demand:

* The parking requirement may burden businesses where land value is high.

» Car parking is considered free by users, but the construction and maintenance costs are passed
on through other means such as property prices or the cost of goods / services.

* Land used for parking could instead be developed and generate additional employment or
income opportunities.

* Free and available parking encourages the choice of the car as the preferred transport mode.

A suitable balance between satisfying the anticipated demand for parking, and the benefits of

utilizing the least land possible for parking is the ideal.
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Parking ratio is a formula used to compare the number of parking spots available in a lot to the
square footage of building space. Cities and municipalities normally have ratio requirements to

ensure adequate parking space and safety for workers and guests. (Kokemuller, 2018)

Standard calculation

Historically, the parking ratio compared parking square footage to building space square footage.
As of 2015, though, the ratio is calculated by dividing the number of vehicle parking spaces into
the building's square footage, and expressing the result per 1,000 square feet. Take a retail plaza
with 300 parking spots and 60,000 square feet of shopping space. To calculate the parking ratio,
divide 300 by 60. The result is five parking spots for each 1,000 square feet of floor space in the
plaza. Parking requirements vary by building type. A general manufacturing plant must have 2.5
spaces per 1,000 square feet as of 2015. An arcade requires four spaces while a dance studio
requires five.

A city or county website is a good resource to find municipality parking requirements. Business
developers or operators can contact a city or county office to get parking ratio requirements if

they aren't published online.

ADA Requirements

The Americans with Disabilities Act includes provisions that businesses must allocate a portion
of parking spots to handicapped drivers, including spaces that are at least 96 inches wide for van
accessibility. As of 2015, for the first 100 total spots, every 25 spots must have a corresponding
handicap spot. As the total spots increase, the portion required for handicap spots decreases.
(Kokemuller, 2018)

These standards included in the standard of the Ethiopian Building directive are supposed to be
included in the design stage of the construction process, acting as Quality policy which in turn

acts as an input to Quality control.

When the standards are found to be integrated properly it would qualify as a quality product as
we have defined in this thesis quality is “The totality of characteristics of an entity that bear on

its ability to satisfy stated and implied needs” and the standards satisfy the implied needs. With
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this in mind this thesis plans to find out the effect of quality and the standards on the safety and

convenience of the occupants in the buildings of Addis Ababa.

Empirical Study

A study conducted by A.soyingbe, to assess the accessibility for the physically challenged in
public buildings in Nigeria, the study used checklists to assess presence and the functional
requirements of the different facilities such as ramps, elevators/lifts, restrooms, signage,
corridors, etcetera. Functional requirements of the facilities were also drawn up for the purpose
of the study. A total of 257 public buildings were observed the study covered public buildings
such as religious buildings, government administrative buildings, etcetera. Findings reveal the
importance of barrier-free buildings cannot be over emphasized as it guarantees equal access to
able and the disabled people. The inventories gathered on public buildings revealed that most
public buildings are “closed” to the disabled people. Among the deficiencies identified with
public buildings are inaccessibility and non-compliance of the supporting facilities to guidelines

relating to the design and construction.

Kobes, (2008), conducted a study which was intended to describe the fire risk of high-rise
buildings related to evacuation in case of fire, the study has revealed it is essential to extinguish
or suppress an initiated fire as soon as possible. For that reason it is necessary to fit a sprinkler
system in high rise buildings, especially in high-rise apartment buildings hotels and other high
risk occupancy with regard to fire fatality. In addition the study reveals that occupants use
familiar routes in case of fire, which in the case of high rise buildings, making it essential to
make fire safe elevators to use the lifts in case of fire. Another aspect pointed out by Prolux
(2007) that has great influence on the (downward) evacuation velocity in staircases, a counter
flow of fire fighters who want to enter the building by the use of staircases. A study’s
recommendation is to make extra staircases that are especially designed and only for fire fighters
to make use of.

The study finally concludes, for making a rapid evacuation possible it is recommended to make
use of spoken messages and to educate and train key role employees in organizations in the

coordination of an evacuation.
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A study by (kobes, 2008) also reveals, very little information is found on the extinguishment of a
fire by occupants. Bernett et al (2007) found that in 78% of the domestic fires in Great Britain
and in 75.2% of the fires in Australia the fire brigade was not called, suggesting one third of the
fires puts itself out or this is done through actions of occupants. With regard to the strategy of
‘Shelter and wait’ it is found in several fires where people rather tend to walk through smoke or
even choose to jump out of the building instead of shelter and wait for being rescued . (Gwynne,
Galea, Lawrence, & Flippid, 2001). On the other hand, the strategy to instruct occupants of hotel
or residential buildings to stay in their rooms / apartments is likely to be effective for the survival
of a fire (Demers,1981; Bryan, 1992).

These directives are selected because they are related to the standards in focus in this study.
These directives are excerpt of the Proclamation No. 624/2009

Note: The proclamations are numerated as they appear on the proclamation; this is due to citing
the article numbers without creating confusion.

29. Land Use and Related Studies

A national, regional or an urban plan approved by federal, regional or urban administration shall

have precedence on aspects of land use and related studies stipulated in this Proclamation.

30. Designs

1/ any building shall have designs required for the category it belongs.

2/ any building or components thereof shall be designed according to acceptable building design
codes to ensure safety, comfort and unconstrained services.

3/ any building shall be designed and constructed in such a way that it ensures safety for people,

other constructions and properties.

33. Architecture
1/ any room or space shall have dimensions that shall ensure that such room or space is fit for the

purpose for which it is intended.
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2/ the floor area of any dwelling unit may not be less than that necessary to provide one habitable
room and a separate room containing toilet facilities.

3/ any habitable room in any dwelling building or dwelling unit, or any bedroom in any building
used for residential or institutional occupancy shall, in addition to the provision of artificial
lighting, be provided with at least one opening for natural light.

4/ any building, which is more than 20 meters above the ground floor, shall be provided with a
lift or other similar service.

5/ Lifts shall be made to provide service without interruption.

FIRE PROTECTION AND FIRE FIGHTING INSTALLATION

44. General Requirement

e Any public building shall be designed and constructed in accordance with acceptable fire

protection design standards so that it becomes fire resistant and, if fire occurs, it
minimizes accident to its users and its surroundings.

48. Improper Granting of Work Permit
1/ A building officer, or any other person who is vested with the power of granting permit for
construction works intentionally:

a) Grants construction work permit to a person who has no legal possession on the land on
which the building is to be constructed; or

b) Grants construction work permit to a person whose documents supporting the application
are illegal or falsified; or

c) Grants an occupancy permit to a person whose building design or the construction thereof
is not in compliance with the relevant plan of the urban center in which such a building is to be
constructed; is punishable with rigorous imprisonment from five years to ten years and a fine not
less than birr ten thousand and not exceeding fifty thousand birr.
2/ Where the crime specified in sub article (1) of this Article is committed negligently the
penalty shall be imprisonment from one year to five years and a fine not less than one thousand
birr and not exceeding birr five thousand.
49. Breach of Duty to Supervise
1/ Any building officer or other public servant or any other person under contractual agreement,

who is entrusted with supervising a building under construction in accordance with this
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Proclamation, intentionally refrains from stopping or causing the stoppage of the construction of
a building the illegality of which he knows or should have known shall be punishable with
rigorous imprisonment from five years up to ten years and with a fine not less than birr ten
thousand and not exceeding fifty thousand birr.

2/ Where the crime specified in sub article (1)of this Article is committed negligently, the
penalty shall be imprisonment from one year to five years and a fine not less than one thousand

birr and not exceeding birr five thousand.

According to the National building directive the three mentioned standards are expected to fulfill
the following requirements.
Note: The directives are numerated as they appear on the Building directives; this is due to citing

the article numbers without creating confusion.

General

33.1.1. The buildings should be accessible or the buildings should be equipped for making
accessibility possible

33.1.2. The buildings should be free from obstacles for people who are visually impaired and
for people who are physically challenged.

33.1.3. In a meeting hall found in a public building a standard designated place should be
prepared that considers people who use wheel chairs and crutches.

33.1.4. Factories, educational establishments, place of worships and shopping centers, should
have a cloth changing booth and rest rooms which are convenient for physically
challenged people.

Stairs

33.2.1. Stairs should have handrails on both sides.

33.2.2. Handrails should have a maximum height of 0.90m and a minimum of 0.70m and
should at least be 0.30m from the ramp of the landing.

33.2.3. If the width of the stair is more than 3meters, it should have a handrail in the middle.

33.2.4. The thread of the stair shouldn’t be less than 30cms and the riser shouldn’t be greater
than 15cm.
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33.2.5.

Ramp
33.3.1.

33.3.2.

33.3.3.
33.3.4.

33.3.5.
33.3.6.

33.4.2.
33.4.3.
33.4.4.

33.4.5.

33.4.6.

33.4.7.

Entrance
33.5.1.

The surface of the threads should be made of non slippery materials.

A ramp shouldn’t exceed 10% and should be connected with the lobby or the landing.
The surface of the ramp should be made out of durable and non slippery material and
should be free from obstruction at all times.

The ramp should have a guardrail which is not less than 45cms.

Ramps should have a maximum height of 0.90m and a minimum of 0.70m and should
at least be 0.30m from the ramp of the landing.

If the width of the ramp is more than 3meters, it should have a handrail in the middle.

On any ramp turn a space which is 1.50m by 1.50m should be prepared.

. Notwithstanding article no 33 sub section 33.1.1 for buildings which are less than 4

stories and if conditions are not satisfied for physically challenged people and if there
are public buildings the lifts should be convenient for physically challenged people.
Any lift door shouldn’t be less than 0.90m

Every lift should start from the ground floor and should reach every floor.

The lift should have a handrail on three sides of the lift and should be 80cm to 85cm
from the floor.

The lift bell buttons should be 90cm to 110cm from the floor and 40cms from the
corner of the wall.

The lift should be designed in such a way that it should aware the visually impaired
having an audio that signals the level of the floor and the door is open. The buttons
should also have a brail writings on the inside as well as the outside.

The lift’s internal dimension should not be less than 1.30m in length and a height of

minimum of effective 1m.

Any Public building’s door sill should have a ramp if it has a level difference with the

pavement.
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33.5.2. The width of the corridor shouldn’t be less than 1.50m on the entrance of the
building.
33.5.3. The floor of the building should be made out of non-slippery roads or it should have a
carpet tied to the floor.
Door
33.6.1. The door width of any public buildings shouldn’t be less than 85cm.
Rest Rooms
33.7.1. For a public facility there needs to be at least one water closet with one hand wash
basin near to an entrance.
33.7.2. The area of the rest room door effective width shouldn’t be less than 90cms and it
should open towards the outside.
33.7.3. The width of the rest room door effective width shouldn’t be less than 90cms and it
should open towards the outside.
33.7.4. The rest room should have handrails on the three sides of the wall and the handrail
should be 8cm to 10cm from the wall.
33.7.5. The height of the water closet should be 57cm to 60cm.
33.7.6. The hand wash basin, hand drier and soap dispenser should be at 50cm to 70cms from
the floor.
Car Parking
33.8.1. Public facility buildings should have parking spaces reserved for the physically
challenged with appropriate means access to it.

33.8.2. A designated parking spot should be marked and reserved for wheel chair users.

43.1.Any workplace depending on the type of establishment it should be equipped with
access to the outside which is free from hazard.

43.2.People at work, equipments and other goods should be out of harm’s way and be ready
in case of emergency.

43.3.Halls and corridors found in the building needs to be equipped with appropriate signage

of the buildings floor no.
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43.4.In case of emergency if regular entrance and exits are found to be dangerous an
emergency exit from the building should be prepared.

43.5.Emergency exits or roads should be designed in a way it could facilitate a quick way of
evicting the building, and should have a signage and should have enough lighting.

43.6.Emergency fire doors direction of opening should be in a floor or landing that can
accommodate full size of the doors and for swinging doors, the doors should be

transparent allowing visibility to both sides of the door.

» The directive states the number of parking lots assigned to a building should depend on
the urbanization of the city and the landscape of the city and after it has been researched

by the city’s administration.

This directive is effective starting from 11" of May 2011 G.C.

According to PMBOK, Quality policy and Standards and regulations are few of the inputs to
quality planning, which gives way to check whether Standards and regulations are considered
when it comes to the designing of the buildings. Having these standards in the city code, the

thesis aims to see the state of the standards in the different buildings of Addis Ababa.

Occupancy permits are documents that signify that a building surveyor is satisfied that the
completed building work is suitable for occupation. The building Act 1993 requires the issue of
an occupancy permit prior to occupation of a building where a building permit states that one is
required. (VBA, 2017)

When are Occupancy permits required?

A building permit will specify whether you require either an occupancy permit or a certificate of
final inspection prior to occupation of a building. Building work for a new home (including units
or apartments) will always require an occupancy permit to be issued. It is an offence to occupy a
new home that does not have an occupancy permit. A certificate of final inspection is issued for

extensions or alterations to existing homes. Extensions and alterations do not require an
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occupancy permit as the existing building should already have had an occupancy permit issued
on its completion. Again, the requirement for issue of a certificate of final inspection will be
indicated on the building permit. (VBA, 2017)

1/ a newly constructed category “C” building shall not be put to use before it has been inspected
for compliance with this Proclamation and a certificate of occupancy has been issued.

2/ a building officer may provide occupancy permit for partially completed building provided
safety is ensured.

3/ Without prejudice to the requirements provided for in this Proclamation the time limit within
which an occupancy permit may be issued shall be determined by Regulation to be issued for the
implementation of this Proclamation.

4/ a building officer may take legal measures on any person occupying a category “C” building

without a valid occupancy certificate.
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Chapter 3
Research Methodology

Research design is the blueprint for fulfilling research objectives and answering questions, in
other words it’s a master plan specifying the methods and procedures for collecting and
analyzing the needed information. It must ensure that the information collected is appropriate for
solving a problem.

The study has used mixed design using both qualitative and quantitative methods. The study has
used cross-sectional studies design as it aims to see the state of the quality and standards at the

moment the research has been carried out.

The study’s target populations are engineering consulting offices that are responsible for
designing buildings, as the standards need to be incorporated at the designing stage from the
standards and regulations placed in the building directives. This allows the study to examine
whether the designs that are being designed, incorporate the standards in focus. The population is
taken from the association of registered consultants by selecting the ones that work on buildings,
so it would be an appropriate source of information to get the desired data. Out of the 88
Consulting engineering offices, 4 offices are closed, 42 offices don’t work on buildings, making

the study population size 42, with a sample size of 36 consulting engineering offices.

The sampling method used in the study is simple random sampling technique, and a lottery
method is used in selecting the participants with no bias in mind meaning, regardless of their
category, and years of experience giving each sample an equal chance of selection. The research
is on the effect of quality and selected standards on the safety and convenience of the occupants
in the buildings of Addis Ababa, so to have a representative population the study has chosen
registered engineering consultants as it would be a valid input for the study since they follow the
directives properly. Out of the eighty eight registered consultants some don’t work on building

projects, for this reason the study has selected the ones that work on buildings. One questionnaire
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is given to one consulting office and to get the most out of the survey the study’s respondents are

owners of the firms and senior architects that work in the offices.

Both primary and secondary sources are used to collect data for the research. A survey method is
used to find out the data needed, a questionnaire is given for the sample statistics which are
engineering consulting offices in Addis Ababa. In addition to the questionnaires given in person
mail survey has been used via Google forms to collect surveys having the same content with the
one given physically. Questionnaires and semi structured interview are used as a primary data
source. The primary sources are used to find out whether standards are being incorporated in the
design of the buildings and also whether there is a barrier that hinders the standards from being
included. Secondary sources were used to check what the standards needed to fulfill, and how
these standards need to be integrated from quality planning aspect.

The study has used four types of questions which are fill in the blank, a check box, and a table
with a ‘Yes’ or ‘No’ option and the Fourth is a table that has a scale ranging from 1 to 5, 1
representing little significance and 5 having highest significance.. Arising from these questions
the study was able to get some insights as some of the questions were open to express the
participant’s perceptions. These findings are in the qualitative analysis of the paper. The
participants are randomly chosen and are expected to express their experience, no requirements

is expected of them to fill the questionnaires other than being a practicing consulting firm.

Validity and Reliability issues are used for checking quality of instrument. These are criterion for
evaluating the research tools. The Study has selected engineering consulting offices as a
population. Validity of the questionnaire was done through consultation with the advisor. The
alpha coefficient for the items is 0.92 which is considered acceptable (M.Cortina, 1993)

suggesting that the items have relatively high internal consistency.

In addition to that the firms have designed a total of 1770 buildings amongst themselves which
helps to show the representativeness of the sample size.
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Total projects in Addis Ababa

Valid 36
N

Missing 0
Std. Deviation 53.49953
Minimum .00
Maximum 190.00
Sum 1770.00

Table: 3.5.1. A table showing the number of buildings designed amongst the 36
Consulting engineers offices.

On the analysis section, the data gathered from different sources was analyzed and interpreted.
The data gathered was analyzed in relation to the research questions and the objective of the
study, i.e. the problem that the study wanted to address. The data gathered was analyzed using
SPSS software.

Both quantitative and qualitative findings are presented. The quantitative findings are presented
in a form of a table with the help of a qualitative approach taken from the semi structured
interview. The analysis also includes qualitative findings, which are collected from the

questionnaire, and semi structured interview.

All parties in research should observe ethical behavior. Informed voluntary consent of the
research participants and the confidentiality of the responses were kept private, and any quotes

and illustrations are attributed to their source and properly referenced.
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Chapter 4

Data Findings and Analysis

This part of the paper discusses results gathered from the engineering consulting offices

questionnaires, and semi structured interviews while they fill the questionnaires and secondary

sources including building directives, occupancy permits used by the regulatory body to give

permission for the building to be of use.

Is there a quality control department in your firm?

N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
Is there a Quality control
] ) 36 1.47 .506 -2.107 .768
department in your firm?
Valid N (list wise) 36

Table: 4.2.1. A table showing the presence of a quality control department in the firms.

According to the survey a mean of 1.47 is found in a scale of 1 to 2. Signifying, out of the

sample size there are more firms without quality control departments than the ones that have one.

When put in percentages, 47.2% of the firms have quality control departments where as 52.8%

don’t have quality control departments. Although according to the semi structured interview,

even though the quality department is not available the consulting firms emphasized that the

work gets done by other personnel without the presence of the department.

31




The Effect of Quality and Selected Standards on the Safety and Convenience of the Occupants in the
Building Projects of Addis Ababa.

N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
Due consideration given to
36 4.11 747 457 768
the inclusion of access?
Due consideration given to
_ 36 4.44 735 2.177 768
emergency exits?
Due consideration given to
- _ 36 3.67 986 -1.047 768
sufficient parking lots?
Valid N (list wise) 36
Table: 4.2.2. A table showing the due consideration given for the standards in the design.
The standards in discussion are present in the building directive as well as the occupancy
permit. An occupancy permit is a permit which will be given to the owner of the building upon
completion of the building, having checked it has fulfilled the needed requirements. Both the
building directives as well as the occupancy permit incorporate the standards as mandatory.
According to the survey, all the standards are given due consideration and included in the
designs, but according to the semi-structured interview conducted while the participants are
filling the questionnaire, they have stated that although it is included in the design stage it
doesn’t guarantee its implementation. This applies for all the three standards. The consideration
given to the standards, ranking with emergency exit being given more attention followed by
accessibility to the physically challenged and finally for sufficient parking lots.
Do you apply the whole contents of the directives?
N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
Do you apply the whole
you appy o 36 3.78 989 -.699 768
content of the directive?
Valid N (list wise) 36

Table. 4.2.3. A table showing whether the firms apply the whole contents of the building
directive No. 5/2003 when designing buildings.
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When it comes to application of the directive the participants have responded that it is mandatory
to follow the directives, because the regulatory body wouldn’t approve the designs especially
after the directive has been acted into law. Keeping this in mind, the respondents mean as shown
above is 3.78, 1 representing Not at all, and 5 denoting all the time, giving an idea that there is

still a gap in following the directives from the design offices.

How often does an omission of a standard disqualify a design?

N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
Does an omission of a
) ) ] 36 2 5 4.03 1.276 -1.247 .768
standard disqualify a design?
Valid N (list wise) 36

Table 4.2.4. A table showing whether an omission of a standard disqualifies a design or not.

According to the survey the possibility of omitting a standard leading to disqualification is big,
signifying at the design stage the city administration is in control of approving the designs that
are to the standard. Although the majority of the respondents have replied that it is mandatory,
according to the semi-structure conducted the attitude and professionalism of the permit
approving officers plays a great role in keeping the standards upheld. This shows the
inconsistency of the rules that are put by the city administration, and so, leading to unsafe and

inconvenient environment for the occupants of the buildings.

How often do you have meetings with the city administration concerning the building directives

being implemented?

N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
Regular meeting with
o 36 1 5 1.58 .937 4.691 .768
officials?
Valid N (list wise) 36

Table: 4.2.5. A table showing whether regular meetings are held with officials or not.
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The survey has shown that regular meetings with the city administration doesn’t happen with the
consulting engineers, that often, as the mean result shows 1.58 is in the range in between “Not at
all” and “ Not that often” signifying the fact that due attention is not given from the city
administration. In addition to that the rules and regulations change from time to time without
notifying the consulting engineer offices giving room for malpractice and a space for justifying

wrong doings as the rules weren’t informed timely.

The rate of accessibility, safety and convenience of the standards

N Minimum Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error

How do you rate of the

36 2.00 5.00 3.8333 .81064 -.140 .768
occupants' safety?
How do you rate accessibility

36 3.00 5.00 4.0556 .62994 -.300 .768
of buildings?
How do you rate convenience

] 36 1.00 5.00 2.8333 1.08233 -.385 .768

of the parking lots?
Valid N (list wise) 36

Table 4.2.6. A table showing the rate of safety and convenience of the standards built.

The survey has shown that the safety of the occupants has a mean of 3.83 out of a scale 1-5, 1
being the least safe. Suggesting there is a room for progress because the safety of the occupants
could be kept by following the directives and sticking to the standards. And according to the
semi-structured interview the answers given only apply in the design stage, this is to say there is
a possibility of the standards being applied but it doesn’t guarantee it as there is usually a design
change promoted by the owners of the building, which could affect the safety of the occupants as
a result.

The accessibility of the buildings has a mean of 4.05, out of a scale 1-5, 1 being the least

convenient, signifying the buildings are accessible, yet could fulfill the maximum scale if the
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right procedures and directives are adhered to. Although according to the respondents this as
well is guaranteed on the design stage, due to space limitation and client’s need to use the space
for maximum functional area the designs made for access could get omitted on the

implementation stages.

The survey has shown that the convenience of the building parking lots has a mean of 2.83, out
of a scale 1-5, 1 being the least convenient, showing clearly the inconvenience that could create
for the occupants of the building. This has been confirmed by the respondents saying the
directives that come from the city administration states the space allocated for the occupants is

less than the number of the occupants in the buildings.

How often does a limitation of space become a problem to accommodate the mentioned

standards?
N Minimum | Maximum Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic | Std. Error
Space limitation. 36 1 5 3.75 .874 4.067 .768
Valid N (list wise) 36

Table: 4.2.7. A table showing how space available for the construction affects the standards.

According to the survey the mean displays a 3.75 on a scale of 1-5, 1 being the least and
representing, 1=Not at all, 2=Not that often, 3= Sometimes, 4= Most of the time, 5=All the time.
According to the result 16.7% have said all the time, 58.3% has said space limitation is a
problem most of the time, where 19.4% have said sometimes, , and 5.6% of the participants have
said not at all, for incorporating the three standards.

Although, space limitation was raised as a question as it could be an obvious barrier from
implementing the standards, the study has posed a question asking if there are other physical or
legislative barriers that impede the standards from being incorporated. In response to that, many
reasons were disclosed, these answers with the semi structured interview has shed some light to

the problems faced with the standards not being constructed.
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Quality planning involves identifying which quality standards are relevant to the project and
determining how to satisfy them. (PMBOK, 2000)

According to the survey conducted there is no problem at the designing stage, as all the three

standards were incorporated in almost all the designs especially after the building directive was

introduced at 2011 G.C., and the Consulting engineers couldn’t help the situation other than

deliver their part to the expectation of the building directives, based on the semi structured

interviews while filling the questionnaires the consulting engineers has complained about the

inconsistence directive that comes from the regulatory body, the frequency of the changes of the

directive, the conduct of the personnel assigned to give the permit, and the loose controlling

system are some of the problems that they have mentioned.

These problems are collected from a primary source on the questionnaire.

Permit rules.

Client’s requirements, alteration of ideas.

Offsets from adjacent roads and properties.

The City’s master plan.

Municipality and Utility lines.

Parking requirements, Floor to area ratio (FAR).

Inconsistence rule of thumb by permit authority.

Client’s need and knowledge regarding the standard and building design.
Professionals not having enough knowledge on the directives.

The size of the plot and topography of the site.

Huge demand of clients for maximum functional area.

Change of regulations time and again.

Misconduct of regulatory body.

Corruption.

The legislative body not having clear rules and obligations due to this following the

building directives will depend upon the attitude of the building permit officer.
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e Topography and location of site.
e Lack of clarity of the building directives.
e The fact that the plot size and the project scales don’t match on most projects, creating a

pressure from the client to use minimum standards.

The results reveal that the standards and guidelines accommodate the mentioned standards and
the participants have confirmed that not only it is included but is mandatory for the design to be
approved.

The reality on the ground is although the standards are incorporated in the building directives
and included in the designs according to the survey, the designs do not get implemented for
different reasons among the main ones, lack of consistent regulation and changing the rules time
and again by the city administration, and the clients/ owners of the properties asking for a
revision of the design, omitting the standards topping the list.

According to the survey, the safety and convenience of the buildings in Addis Ababa have a
room for improvement as the buildings incorporate the standards on the design stage, leaving a
room for the owners of the buildings to ask for a revision, which according to the semi-structured
interview, leads to an omission of the standards, leading to the buildings being unsafe and

inconvenient.
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Chapter 5

Conclusion and Recommendations

The study reflects, the responses taken from both the primary and secondary sources has proved,
the standards and regulations that need to be followed as an input for quality planning are
incorporated in the city code, and in the occupancy permit checklists, and it has been acted into
law since 2011 G.C.

Having seen the findings, what is happening on the ground is these standards aren’t being
incorporated consistently in all the buildings of the city, is attributed to the fact there is no
consistent code or standard that the regulatory body follows. In addition to this the changes that
are made do not get informed to the consulting engineers. This has made things difficult for the
consulting engineering offices to abide by consistent rules and regulations. This has also opened

a path to building owners to manipulate the property as they see fit.

In conclusion, regardless of the building directives being acted into law, the state of the quality
and standards in Addis Ababa remain unsafe and inconvenient according to the semi structure
interview with the research participants, this is due to after the consulting engineers have
designed the designs and are approved, the clients would ask for a change in design which the
consulting engineers are not in control, as the scope of agreement doesn’t include the supervision

of the design and handing over the site until the building is ready to use.
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It is the study’s recommendation that if there is a regulation that states it should be the
responsibility of the Consulting engineers to supervise the inclusion of the different standards in
the design as well as the implementation of it, in the building directives this could guarantee the
inclusion of the standards as the consultant engineers are legal bodies which could be held

responsible unlike an individual or entity who is not legally accountable.

The study also recommends for the city administration to send different permit issuing officers
on different stages of the supervision so that there is a check and balance not leaving a room for
corruption. In addition to this, adding the frequency of the officer that is responsible for
overseeing the project’s completion to be involved in the process as well, rather than coming to
approve a finished product, can help the project from possible structural as well as aesthetic

modifications to the completed building.

And finally, to ascertain the safety and convenience of the buildings, the study recommends the
issuance of the occupancy permit to incorporate stakeholders especially in public buildings, so
that they could comment on the presence and omission of the standards this way it would make
things harder for the building owners, as they are not considering the safety and convenience of

the users of the buildings.
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Appendices

Appendix A
Questionnaire for Survey

Addis Ababa University School of Commerce
Graduate program in Project Management
Title of the Thesis: “The Effect of Quality and Selected Standards on the Safety
and Convenience of the Occupants in building projects of Addis Ababa.”

Dear Participant,

This questionnaire is meant to collect information on the inclusion of certain standards in the
buildings of Addis Ababa. The research intends to identify the missing gaps if there are any, in
these standards, the standards being, Access for the physically challenged, Emergency exits
(means of egress), and sufficient parking lots for the occupants of the buildings. It’s with great
sincerity we appreciate your willingness to participate in this survey. We ask your kind
cooperation in answering the question as truthfully as possible. For further questions pertaining
to this project, please contact, Addis Ababa University, School of Commerce.

Sincerely,

Thank you for your Cooperation.

By: Daniel Dereje
Mobile: +251 91 164 7349
Advisor: Worku Mekonnen (Ph. D.)
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Questionnaire
Dear Participant,

Underneath there are questions with four types of approach, the first type is fill in the blank, the
second is a checking box, third is in a form of a table giving an option of a Yes or No and the
Fourth is a table that has a scale ranging from 1 to 5, 1 representing little significance and 5
having highest significance. It’s with great appreciation that I ask you to fill in the blanks
accordingly, tick the boxes which fit your answer and fill in the Yes or No with a clear symbol
and choosing your level of significance; you would be helping the study in reducing its
measurement error.

Thank You.

1. Educational background 1. Diploma—2. BA/BSC 3. MA/MSc [—#. PhD [
How long have you worked in the industry? (In years).

. When was your company founded?

How many projects has your company done in Addis Ababa?

2
3
4. What category is your firm?
5
6

How many projects has your company done after May of 2011 G.C. in Addis Ababa?

Yes | No

7. Is there a quality control department in your firm?

8. How often do you give due consideration in the
inclusion of access for the physically challenged in

the buildings you design?

9. How often do you give due consideration in the
inclusion of emergency exits (means of egress) in

the buildings you design?

10 | How often do you give due consideration in the

inclusion of sufficient parking lots for the building

occupants?
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11. | How do you rate the application of building
directives No. 5/2003 when designing buildings?

12. | How often do you have meetings with the city
administration concerning the building directives
being implemented?

13. | How often an omission of a standard disqualifies a
design?

14. | How often is it possible to omit a standard because
of a client’s request?

15. | How do you rate the safety of the occupants or the
users of the buildings in regard to the standards?

16. | How do you rate the accessibility of the buildings
to the users of the buildings?

17. | How do you rate the convenience with regard to the

parking area for the occupants of the buildings?

18. Type of organization 1.Government —12. NGO 3. Private —#. Other

19. How often does a limitation of space become a problem to accommodate the mentioned
standards? —_INot at all _INot that Often [ Sometimes 1 Most of the time
C_1AIl the time

20. What other physical or legislative barriers are there, that prevent you from following the

building directives.

21. How many projects incorporate all three standards in the design located in Addis Ababa?

22. How many projects incorporate all three standards after May of 2011 G.C. in Addis
Ababa?
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Appendix B

Ethiopian Building Directive: Building directives No. 5/2003.

29.6. oo G “1$71e NI 14C %

NTIE®9° +HTNnChe Po148 N AT hoIm- 61T AS oo AhOI° 4P hdb Qoo T
N toT@ A0ESLC M (TLHDE goanldf aow/lct IR avflL7 LTCNF AT
33. laah N 4T 9oL HIERT

N7 @9° Nch 79 9° LA “h* ROLTT CAhHA oo 1N W TILT CAhA 14T anaFo- (DT
WY N3 PhavAnkt HP+5 oo0d.CT7 P9LE7U0AG hov'l: av LA LT A.S & Tm-
£

33.1. Am#AL

33.1.1 7975 @-9° CchHA av1A1E W7D ARNA TS HFT +L.4-T N17LPT oo o010
OLI° AN FETPTT HLEN ATTLLT PULENT N O aoFE U 32T ATLAAT B1OAT

33.1.2 N-FfnCh e NG A%lmeav-T 791 AFPIST D 7758 U-9° Nhé a-F 18 Ahd
T8 T L V@ av8lA haTP4 T 08 ao1€ AHDIE BIA

33.1.3 N°775®-9° PUHA av1A1€ h39 O-OT P97 CavONON.L h8.4-1 N-HETCheE
ONC OLI° N7 T POL7PAPN AN TS TFT7 AN, £2.41 Pavdavan, N3 3755
aow /.t AHIE 8NN

33.1.4 4NNPTF AG CTI°VCT F£oTT7 P219°ANE 0% CINE “10h\ A TS TFF
P91 La0F AN aobPL LG PavB8E NEA AT T LA ¢

33.2 RLEBDT
33.2.1 ao@Mesr), LLEPT NU-AEI° ITT ChL: avf1b:£ AT T SN

33.2.2 PAL: avf14, £ 2T W F@- hwAh NAL heF5m- 90 A.9% NP+5m- 70 A.7% PS
0584k o080 (1,070 30 A9 ANG: OTHL o7 BTCNIANF
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33.2.3 Pao@Msu, P £LE N4 h3 “U1C 1AL hUP'1 oo A PhE avf14.£ (Handrail)
NS L@ ST

33.2.4 PRLEDT ao(C1em, N4 h30 A.7% £ATA heJ @ h15 A. 7% LANAM ao P77 AANTF

33.2.5 PLLEBDT PAAN avC1em, n?10750 ¢ RO o et BTCNFAT

33.3 8.4 71 (Ramp)
33.3.1 2775 @-9° -+ 84 @LI° &-9°°T +84-k h10 PANAM VS hPGT o wAA “Thg-4.°
o140 4.2 (Lobby) @ L.9° POAA a8 LT IC av1ST T L5 CNI A

33.3.2 P184k oo AL L MTé- MLI° POU1LATT AG W12 0 P H0e- PS
N5 ®-9° hoLOCH 11CT 19 oo P77 S1NPAE

33.3.3 B4k 1¢-G ¢ 45 A.7% £A10 he - PAD- avhA L A LD+ &1

33.2 LLAPT
33.2.1 ao@Msry, LLEBDPT (U-AEI° ITT PAL avl1b:.f AS LT SN

33.2.2 PAL ovl14 P T WG 3T hodd AL he G 90 A28 HP+GFm- 70 A.9%
S 84t ao8l0 N.L70 30 A.9% AAE, PTHLD ool BSCNFA:

33.2.3 Cao@Meu, @°F L8 04T h3 2UHC AL hP1 NavY )\ PAE avf1é.P
(Handrail) A.S’ 2@ 214\

33.2.4 PLLEDT avClem, N4 h30 A.7% PAIN h&J @ h15 A.9% PANAM ooV}
AN

33.2.5 PRLEDT POAN avClm h1eH 1T €0 aonéT BTCNFAT

33.3 1447 (Ramp)
33.3.1 TE®9° +&4F ®LI° LI9°T 4844k h10 PANAM VT hPTo wAA
TM4-4.° avAAL P (Lobby) @@9° PoAAN oS lA IC a7 LT COIA:

33.3.2 P84k oo FANLLe mTé- @RI PU1LATT AS ho1eHe T ¢O P TO¢-
s 1S o9 heLICS 1ICT 19 oo P SIPAT
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33.3.3 84k 4G 7 45 A9 LAY h&J PAD- aohAf ASLD 21A:

33.3.4 ¢144k PAL: ovf14,f h&F h@AN 1AL heH5®- 90 A7 HP1H5m- 70
A% S hh84k ool N.270 30 A9 AdG: PTHLD aoP7 BTCNTA

33.3.5 P84 04T h3 7 HC AL D1 Whd& AL 16?14 P avf14.9
(Handrail) ASC 2174\

33.3.6 N°75®-9° 184 avHiPlavdmé P N3 a7e G891 POAA haF 4G 1.50
G N1.50 %G 04T PAD- 9944, N3 aod DT LGCNFAE

33.4 AAINC

33.4.1 MA7+Ax 33 70-0 AFPA 33.1.1 AL ¢tmeh@ AZL+m0d S hd ¢ NI
ANTINDOE FLET PP OTaoF T U MAANT AG b4 69 NAL ATLS ¢ Ta-
Pch'HN aoINLE hFUPT Ahh T84T T ¢9.°000T hATAC Nh @ @-0T a0 Im9°
LECNF AT

33.4.2 299G @-9° ANIAC NC 04+ h90 A.2% 2710 PANTI™:

33.4.3 175 ®m-9° hAI0C h9°&C oAA (Ground floor) 97194 AG ®L U-A9° OANT
PoLe2CN ool hANT:

33.4.4 ANIOG NPOEI® CVL78 AGA v PAE avf14,.8 ASLo- P71 PS
aof14: LM AN AL n80 A.97 ANh 85 A.91 h&J LA®- oo} LSTCNFA:

33.4.5 A0S PaoPéf L hwai h90 A.9% Ahnh 110 A.9% A75 U-9° h7L 150
MCH 40 A% C# CtPoom AT LI

33.4.6 A0S 799 AFAST@® Chad Fe T hoo'l: N9L1P7 avh- POC ooH 27 FS
aondot WG POAA h& 7 NLI°R COLIAKR avvllf P Imavpt A% U-9° PO-OT ASG
PO ao PP LA PNLLA AhE LANT aolP) LSCNFA:

33.4.7 PaAA70¢ 0T CHoor/TAP T h1.30 2% FC AS C1HMe- 041 1l 2% FC
PAIN aoPy LSCNFAT

Vi
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33.5 oL
33.5.1 POIHED9° PN avIA1P hH L& POAA NS ARYT ham: P84T
ao®Aem, ool D€  LCCNF AT

33.5.2 Ich?9 oo P N PAD héLC N4 h1.50 TUHC 10 aoP7 PANTI°:

33.5.3 ¢h7Im @AM W17 e 1T+ P04 LI hoAA PH2LH 9°1Me LAD-
ao Py STCNF A

33.6 NC

33.6.1 N°7135®9° ChHAN aoIN1f 7 O-0T 97177 0CT N4 h85 A% 71N
AN

33.7 0055
33.7.1 AATL PUHN aoIA1P h739 NN ATe av88 ha3e aodmNf IC av P
NC Ahan, AHDEAT 21N

33.7.2 Pavps% neA- 1.50 G N1.50 “DHC O4F PATN oo P77 LTCNF A

33.7.3 Pavfs8 N HMe- PNC 04t h90 A% 2790 PAANTE PS L @B
+04F aolP7 LSTCNIAE

33.7.4 Novos% ash @-0T NPOEI 71607 CAR: avf1b.f LAM T avf14, L@~
N7£24@ h8 A.9% hAdh 10 A.9% C$ avHIE+ STCNF A

33.7.5 Pav08.5 Nk avdavsmy, W57 A.9% Adh 60 A.9% h@AA NAL haF AT Lo
LN

33.7.6 Yav08% Nk PAR avdm.P: T1LLELT WG PAav-G T)NPavsm, h@AN (AL
h50 A.7% ahh 70 A.9% ha AL ool e+ LTCNF AT

33.8 Yoo 714718

33.8.1 ¢h'HAN avIAN1e W TIPT AhA T+ 1T P91.La0T Paop G 714779 NJ-
hhoo'l: ov8L0 IC AHISATD L1

Vil
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33.8.2 A(ihChe @INC Mol Chahd T5TTT PoohS T149.¢ 03 MmET1, T1A¢
AN ool DE T LTCNF AT

43. NA hL)D T19°Aem, oo 71 LT

43.1. MISTF®9° 74 NFPTF Ar2e-@ AP 74 hhaN, H, PP AS hhL)
ChmNd Pao . AG Cov@-eh f av 12T AS T 2100

43.2. (e NF PO T Wt @TE aoP1bPPTF AG ANT RARNT hal.D O-Fm0d
Us3 A7PAPLH N9LTANT V% aol 28+ AAVTF@-:

43.3. NA8BLOT @B NANT ARAT P7LTT avFAALLELT AS 0Ph 70 @O-0T
NNEA 0L 1FA AaHPOLLe ®LI° Aao@-a8, AG av’ . P71.1070 oo AN L LT
ATeANEALYIE NOAN T°ANTT AT%.0% aofl LTCNTAG

43.4. &71E ALY N°LLMCNT OPTF AG avfNG Poo@-am, av¥1LT hLI1EF PI10-
AT @LI° halAINT @ P10 ATT A%T19°AT P20 TN P& 71HS hL)D
799°Asr, H8LT NP L ANDS. SIA:

43.5. PhL.D ao@-n, CT ®EYI® av’P1L7T 4.M7F Pav®-v, AIATDNT AFS.0M-
N°2.207TA U2 AN AT ALLIVTFD AG NCY7T ASLT@ 2100

43.6. PhLD 1L av@-sn, NCTF ovhé ot P7LSCOUF@- POCTE @-HPH N7L4.M@- P03
N4 0L P MANT AG PRLE 91L4:2PT (A UT @L UNE P41 hPMam DT
PULOMOI NCT A IMov. WANE AZIPT (TLENTA AT ool 7 SIVTFPA:

VI
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Appendix C
Occupancy Permit

P .
2303 oom+oLE LFL Eh ANT
1. 2302 @. ovlR
- PAA g @ ag” -
= NAh PLC - L LDV N _— —
s PRINF@. NIATAT ALY MALP®. TAT PHE+LaT A = AN 1.
%  neA hto7 D5 +NA Ot #TC o
S P7IF L ehamNT $7
& ooMmeoLe CAMPPAT UINFiAcv-A M dach ___ amAA HT (h&A
h — B 1 1 = -
@ PhedA ovlA LA
1.92H3 @742 TAT____ hd@  2.P0AA TAZ  AA@ 3. Pe9” 18 RS D TAT___ hda
2. gt TAZ
; o
= AANA TETET ao L A& TITACTA hNTOAGT -
= PoermANES O.U hAD. fA@I__ ==
< PoomONEf AAnTEh hA@. fA@.9® S
= PALD UL TICAe cv@Men hAd. PA@.I” =
3. ¢9eC NAT @AA
= hhédfm. T @< 7703 hdo. __PAmI” .
2 Aovh.S ATMN°9E Ym. h2AT
2 A0 FCANFT hA [ tad
% PRAT “1TEE P@O.U aoonCT RS €IN TITELE TINLEPTF I T oo
AIATAT 20NN ALOMI o
4. PILC NAL OAA
2 PooRSH RAIATNT PTHOIAS PULOCG T ALAT”
2 PAAT “ITLE POV ooNonCT hG COH TITELE TINELPT HITorm.
ATNTAT 2OMA AL
PTA? AT hAm. rAD.I” =
2303 @. oo Noo-A TMTRA ANTMG PP
2 PAhIID. PRLE ov@Ment PATIT/AADL/ ovR14£PF TékT Nmd
7302 #A TACTPN__ ANTNET
5. PRI° 76
gooint AT AAMD. PA@.I
ML koot AT AAD. PA@.I” s
6. 2302 @ TFA &t
& PTINF@. PHEA ATATDAT ALY NTLPEM. oo0ld 1@ hRAT"_
= PTAT AT +LLAA. hA+LL17° S
= 230F@. oof Nl TMSERA ANTMG PP =
2 PATMSPPD. PAOTT NFA hhLD 11 90 hRAT®
@ eoyAT PANT PN kAR
7.faoto9o0F LCTT
> oplA@. AL PN OAZEE OT°S 4CTT
y 5 0 1 | I &C7T___ 7.2 h9e _&CTT__

[ < S +7

> oo ZBm. NONL PI04  PHhIIm. NALT @RI hIE +ohe 95 4LC7T

age ] 4Co7 +3

oo @ef WL L8N,



