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Introduction

CSS342 Safety Management for Loss Preventiois a 3-credit unit
course. It is a compulsory course for both undelgate and
postgraduate students in the field of Criminologyl &ecurity Studies
of the University. The course is also recommendedther students,
particularly those in the school of Arts and So&alences, who may
have interest in the study and survey of Safety &dament for Loss
Prevention. The course can also be taken as edegtivequired course
by other Students whose main fields of discipline @ot Criminology
and Security Studies. However the course shallisbas20 units which
include:

. Concept of safety
. Safety Culture
. Key Health Issues

. Responsibility for Managing Safety
. Understanding Safety
. The Concept of Risk, Safety and the Human Factor

. Human Error and Aviation Safety

. Basics of Safety Management

. Risk Management

. Strong Safety Culture and Highway Agencies

. Enhancing Security of Hazardous Materials

. Safety and Security

. Comparable Indicators of Violence

. Collapse of Buildings in Nigeria

. Building Deterioration Phenomena and Maintenancec€pt

. Building Maintenance in Nigeria, Principles

. Diagnosis and cure of defective Buildings

. Factors Responsible for Structural Failures andlapsé of
Buildings

. Gating

. Private Security and Public Space

. Safety Measures on Construction Companies in Lagos

. Promoting Urban Crime Prevention Strategies indsfri

. Political, Religious and Ethnic Conflict in Nigeria

The knowledge industry and information technologg given special
attention with the aim of stimulating effective kmedge of the overall
safety and security situations and agenda in theédwsn that students
can identify, analyse, and proffer solutions to imas aspect of
conventional, modern and traditional safety managegmand loss
prevention in the work place and at other civilnare
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The course has no compulsory prerequisite for ibeoregistered for.
The course guide informs us on what this coursellisabout, what

students should appreciate in each unit, whatrteaterials we shall be
using and how we can make best use of these niatefiais course

guide also emphasises on the need for studentakéo tutor marked
assignments seriously. However, necessary infoomatn tutor marked
assignments shall be made known to students irparate file, which

will be sent to each of them at appropriate thestiithis course is also
supported with periodic tutorial classes.

What You will Learn in This Course

CSS342 Safety Management for Loss Preventioas a course in
Criminology and Security Studies at the Nationale®pJniversity of
Nigeria focuses on issues that bother on ways fiectebasic safety
measures and policies as well as identificatiorbasic technicalities
involved in safe managing and events, life and grtgs vis-a-vis other
mode of threats that can jeopardise the safetyngfpeople, industry,
community or nation. In this course we will calgfuanalyse and
assess various safety management and loss pravesit@tegies and
measures.

Nevertheless, the essence of these control ancagearent measures is
at least to provide the students with various wiaysugh which he/she
can minimise losses from any incident, if it canbet prevented from
occurring. Knowing the impact that active involvemhef civilians in
security and safety management in an IT world cavehin
complementing and increasing the capacity of tloairsty personnel to
carry out their duties effectively, the course exet the strategic
importance of safety security policies and how aih ccontribute to
effective safety management and loss preventior iSkue of work
policies and insurance is very germane in safetpagament studies.
For this reason, it is not surprising to see a tgneenber of countries
expending huge resources in human, technical arahdial terms to
fortify their environment against or in readiness &ny imagined or
perceived threats and abnormal technological artreleic warfare; and
owing to the fact that security discourse cannotcbmplete without
looking at issues of science and technology, thessocovers a wide
range of issues regarding technicalities and huraalors in the
proliferation of disasters in form of loss of livesd properties and
closure of industries.
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Course Aims

The overall aim of CSS342: Safety Management figs Prevention as
a course is to introduce you to the basic defingiof concepts relating
to safety management of losses and where possimeplete loss
prevention. It is also aimed at exposing studenteaders to knowing
most of the existing aspects of safety managemspeagally in the
industrial and construction companies, which maychggorised. In
furtherance of its overall aim, the study will alselp us to explore some
other issues like information on modern safety ficas, warning signs
in mitigating losses. It also presents the conadptueaning, case
studies and the impact assessment of these issulsntinate on the
need for adequate safety in our environment.

Undoubtedly, the way the course draws its referené®m industries

such as aviation, construction and maritime indestof the West in the
analysis of various safety measures makes it adbogrand thought

provoking to providing a pathway for African Studemnd Scholars in
the field of Security Studies to help engender @il consciousness
on the aspects of general practice of security cvlaire vulnerable to
human livelihood with the hope of energising thewards developing

viable frameworks through which safety hiccupsagimg Nigeria and

Africa as a whole can be addressed. As you mayaeeadisaster issues
are always to be considered important and shoulgiven attention.

The course is also aimed at understanding:

. Concept of safety,
. Safety Culture
. Key Health Issues,

. Responsibility for Managing Safety,
. Understanding Safety,
. Concept of Risk,

. Safety and the Human Factor,

. Human Error and Aviation Safety,
. Basics of Safety Management,

. Risk Management,

. Highway Agencies,

. Security of Hazardous Materials,
. Safety and Security:

. Indicators of Violence,

. Collapse of Buildings in Nigeria,

. Building Deterioration Phenomena and Maintenancecépt,
. Building Maintenance in Nigeria,

. Principles, diagnosis and cure of defective Buigin
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. Factors Responsible for Structural, Failures andla@se of
Buildings,

. Gating, Private Security and Public Space

. Safety Measures on Construction Companies in Lagos,

. Urban Crime Prevention Strategies in Africa,

. Political, Religious and Ethnic Conflict in Nigeria

Course Objectives

With utmost desire to achieve the aims set out eptive course has
some set objectives as demonstrated in all the whithe course. Each
unit has its own objectives. Objectives are alwayduded at the

beginning of every unit to assist the student iprapiation of what he
or she will come across in the study of each unflatilitate his or her

better understanding of the course CSS 342: Safetyagement for

Loss Prevention. Students are therefore advisedao these objectives
before studying the entire unit(s). Thus, it isphal to do so. You

should always look at the unit objectives after ptating a unit. In this

way, you can be sure that you have done what wasresl of you by

the unit. Stated below are the wider objectiveth course as a whole.
By meeting these objectives, you should have aekig¢lie aims of the
course as a whole.

At the end of the course, you should be able to:

. explain the concept of safety ,

. highlights issues in safety culture:

. understand key health issues,

. define concept of risk,

. explain safety and the human factor,

. examine the basics of safety management and rislagement,

. safety and security in Nigeria :

. explain some indicators of violence,

. discuss safety management in relation to buildigntenance in
Nigeria,

. explain public space and private security in the &ntury

. examine safety measures on construction companies

. examine urban crime prevention strategies in Africa

. discuss political, religious and ethnic conflictNigeria

. lastly explain the relevance of conflict managemaentsafety

management and loss prevention
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Working through This Course

In completing this course, students are requirestudy the whole units,
and try to read all (or substantial number of) tezommended
textbooks, journals and other reading materialduiting electronic
resources. Each unit contains Self-Assessment Eisee(SAE) and
students are required to submit their assignmemtsthiie purpose of
assessment. At the end of the course, studentl)lshexamined. The
time of the final examination and venue shall bewcwnicated to all the
registered students in due course by relevant $chaborities-study
centre management. Below are the components atdhese and what
you are required to do:

Course Materials
Major components of the course include:

Course Guide

Study Units

Textbooks
Assignments Files
Presentations Schedule

GghwNDPE

It is incumbent upon every student to get his ar &ven copy of the
course material. You are also advised to contagt fitorial facilitator.
If you have any difficulty in getting any of the xte materials
recommended for your further reading.

Study Units

In this course there are twenty units, divided iioiar modules, (five in
each module). Below are the units:

Module 1

Unit 1 Concept of safety

Unit 2 Safety Culture: Key Health Issues

Unit 3 Responsibility for Managing Safety

Unit 4 Understanding Safety: The Concept of Risk
Unit 5 Safety and the Human Factor

Module 2

Unit 1 Human Error and Aviation Safety

Unit 2 Basics of Safety Management

Unit 3 Risk Management
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Module 3

Unit 1 Safety and Security: Comparable Indicatdr¥iolence

Unit 2 Collapse of Buildings in Nigeria

Unit 3 Building Deterioration Phenomena and Manatece
Concept

Unit 4 Building Maintenance in Nigeria

Unit 5 Principles, diagnosis and cure of defexBuildings

Module 4

Unit 1 Factors Responsible for Structural Failueasd Collapse of
Buildings

Unit 2 Gating, Private Security and Public Space

Unit 3 Safety Measures on Construction Compamesagos,
Nigeria

Unit 4 Promoting Urban Crime Prevention StrategieAfrica

Unit 5 Political, Religious and Ethnic Conflict Nigeria

Text books and References

The following Text books and Journals are coursetera
recommended to each student taking the course:

Ross, A. & Nwiraria, M. (1990). Road Safety: A LathiProblem in the
Third World Urban Edge. Washington (DC): Urban Edge

Jacobs, G.D. & Cutting C.A. Further Research onidat Rates in
Developing CountriesAccid Anal Previ986; 18: 119-127.

Hobbs, F.D. (1987).Traffic Planning and Engineerimgstitution of
Highways and Transportation, Accident Reduction and
Prevention (2nd ed.). United Kingdom: Pergamon fres

Smeed, R.J. Some Statistical Aspects of Road SRfesgarch] Royal
Stat Society]1949; 12: 1-34.

Carlsson, G.; Hedman, K. A. (1990). Systematic Apph to Road
Safety in Developing Countries. Technical PapepdrelNU6G3,
the World Bank, Infrastructure and Development Dapant,
January.

Cox, S.J. & Cox, T. (1991)The Structure of Employee Attitudes to
Safety: A European Example. Work and Stre&z): 93-106.

vi
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Eckhardt, R. (1996). Practitioner's Influence onfe8a Culture:
Professional Safety. 41(7): 23-26.

Fazio, R.H. (1986). How do Attitudes Guide Behaviin Sorrentino,
R.M. eds. The Handbook of Motivation and Cognition:
Foundations of Social Behaviour. New York:

Guilford Press. Glendon, A.l. & McKenna, E.F. (1998uman Safety
and Risk Management. London: Chapman & Hall.

Ross A. & Nwiraria M. (1990). Road Safety-Review \World Bank
Experience: Need for ActionA General Operational Review
Paper for the World Bank. Issue .1washington (DC): Urban
Edge.

Mekky A. (1984). Road Traffic Accidents in Rich Dsweping
Countries: The Case of LibyAccid Anal Prey16: 263-277.

Zoghy, J. J.; R. R. Knipling, & T. C. Werner. UnéddiTransportation
Safety IssuesA3B01l: Committee on Transportation Safety
Management. Transportation Research Board.
http://onlinepubs.trb.org/onlinepubs/millennium/G&1pdf.

Alvazzi, Del; Frate, A. & Van Kesteren, J. N. (2004Criminal
Victimisation in Urban Europe. Key findings of th2000
International Crime Victims Survey (Turin, UNICRI).

Anderson, B. (1991). Imagined Communities (Reviged). London:
Verso.

Banerjee, M. (2001). The Pathan Unarmed. Oxforaie:aCurry.

Barron, P.; Diprose, R. & Woolcock, M. (2006). Lbc@onflict and
Community Development in Indonesia: Assessing thpact of
the Kecamatan Development Program (KDP) on Locaifiib
and Conflict Management Capacity (CPR Working Paper
Washington, D.C: World Bank).

Son, L.H. & Yuen, G.C.S. (1993). Building MaintecanTechnology.
London: Macmillan Press Ltd.

British Standards Institution (1974). BS 3811: Gy of General
Terms used in Maintenance Organisation. London: BSI

Smith, R. (2003). Best Maintenance Practideairnal for Maintenance
and Maintenance Management, 16(01), 9-15.

Vii
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Ikpo, 1.J. (1990). Deterioration Phenomena of Selkd¢lousing Estates
in South Western Nigeria. Unpublished PhD ThesisptD of
Building, O.A.U., lle-Ife, Nigeria.

Akinsola, O.E.; Adenuga O.A. & lyagbha R.O. (20043trategic
Maintenance Practices: Effective Loots for Improved
Productivity and Efficiency of Plants and Equipngenin
Construction IndustryJournal of Building Quarterly 3(1), 10-
15.

Lee, R. (1995) Building Maintenance Management. cokf U.K.:
Blackwell Science Ltd.

Olubodun, F. (2000). A Factor Approach to the Asay of
Components’ Defects in Housing Stock. Structuraiv8y, 18(1),
46-57.

Adenuga, O.A. (1999). Building Maintenance in NigerStructural
Deterioration, Recognition Diagnosis of Causes Rmunedies.
(01), 5-25).

lyagba, R. O. & Azunmo, O.M. (1995). Housing Crigms Nigeria’'s
Urban and Rural Areas: A Challenge to the Constsadndustry
and Technology. The Lagos Journal of Environme&taidies
(LJES), Faculty of Environmental Scenarios, Uniitgrsof
Lagos.

Blandy, S.; Lister, D.; Atkinson, R. and Flint, J2003). Gated
Communities: a Systematic Review of Research EnagdeDNR
Summary 12.Sheffield Hallam University & University of
Glasgow. www.neighbourhoodcentre.org.uk (accesse 3
November 2006).

Caldeira, T. (2000)City of Walls: Crime, Segregation and Citizenship
in Sao PauloBerkeley: University of California Press.

Low, S. (2003).Behind the Gates: Life Security and the Pursuit of
Happiness in FORTRES Ameri¢andon: Routledge.

Amin, A. & Thift, N. (2002). Cities: Reimagining the Urban.
Cambridge: Polity Press.

Agboola, T.T. (1997). “Architecture of Fear: Urbabesign and

Construction Response to Violence in Lagos. Nigeltiadan:
IFRA.

viii



CSS342 MODULE 1

Aina, O.; Odebiyi, A.; Sesay, A. and Ukeje, C (2D0Ethnic Militias
and the Future of Democracy in Nigeria. lle-Ife: a@dmi
Awolowo University Press.

Albert, O. (2003). “The Concept of Security in tB®ntext of Urban
Crimes and Segregation. In L. Fourchard & O. Alb¢gds.).
Security, Crime and Segregation in West Africane€isince the
19" Century Karthala: IFRA 53-69.

Akinwumi, O.; Okpeh (Jr.) O. O. & Gwamna, J. D. QB). Inter- Group
Relations in Nigeria during the 19th and 20th cems (eds.)
Ibadan: Aboki Publishers.

Alkali, A. (2004). Federalism and Democratic Governanda. H. A.
Saliu (ed.) Nigeria under Democratic Rule (1999300badan:
University Press PLC. Vol. 1. Pp. 45-57.

Elaigwu, J. I. (2005)Crises and Conflict Management in Nigeria since
1980in A. M.

Yakubu, R. T. Adegboye, C. N. Ubah & B. Dogo (edSrjsis and
Conflict. Management in Nigeria since 1980: Caused
Dimension of Conflict. Kaduna: Nigerian Defense Aemy.
Vol. 1.

Global Internal Displacement Project (2005)ternal Displacement in
Nigeria: A Hidden Crisis.Report of the Global IDP Project.
Geneva, Switzerland.

Human Rights Watch (2003).esting Democracy: Political Violence in
Nigeria. Human Rights Watch Publication. 15 (8).

Assignment File

In this file you will find the necessary details thie assignments you
must submit to your tutor for assessment. The mgokisget from these
assignments will form part of your final assessmerthis course,

Assessment

There are two aspects to the assessment of theecdtirst are the tutor-
marked assignment; second there is the written medion. In tackling

the assignments, you are expected to apply infeomand knowledge
acquired during this course. The assignments naeisubmitted to your
tutor for assessment in accordance with the dessllstated in the
Assignment file. The work you submit to your tufor assessment will

iX
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count for 30% of your total course work. At the esfdhe course, you
will need to sit for a final three-hour examinatidrhis will also count
for 70% of your total course mark.

Tutor- Marked Assignment

There are twenty Tutor-Marked Assignments (TMAS)tis course.
You need to submit four assignments out of whighliast three will be
used for your assessment. These three assignmaitsrake 30% of
your total course work. Assignment question for tinés in this course
are contained in the assignment file. You shouldablke to complete
your assignments from the information and matewalstained in your
set textbooks, reading and study units. Howeveu, 3@ advised to use
other references to broaden your view point andvigeo a deeper
understanding of the subject. When you have comgleeach
assignment, send it together with the TMA file twuy tutor. Make sure
each assignment gets to your tutor on or beforel¢laglline. And in case
of being unable to complete your work on time, eshtyour tutor or
better still your study centre manager (overseefdre the submission
deadline of assignments elapses to discuss theibpigsof an
extension

Final Examination and Grading

The final examination of CSS342 shall be of threerk duration and
have a value of 70% of the total course grade. &t@mination shall

consist of questions which reflect the type of $edting. Practice
exercises and tutor-marked problems you have camuss All areas of
the course will be assessed. You are advised ieer¢lre entire course
after studying the last unit before you sit for g«@mination. You will

find it useful to review your tutor-marked assigmige and the

comments of your tutor on them before the finalneixetion.

Course Marking Scheme

This table shows how the actual course markingokdn down.

Table 1: Course Marking Scheme
Assessment Marks
Assignment 1-4 Four assignments are to be submitbed of

which the three best shall be considered at 10%
each, making 30% of the overall scores

Final Examinatior | 70% of overa course mark

Total 100% of course marks.
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Course Overview

MODULE 1

The table brings together the entire units conthimethis course, the
number of weeks you should take to complete themgd &he
assignments that follow them.

Table 2: Course Overview
Unit | Title Week'’s | Assessment
Activity | (end of unit)
Course Guide 1
Module 1
1 | Concept of Safety 1 Assignment 1
2 | Safety Culture: Key Health Issues 2 Assignment 2
3 | Responsibility for Managing Safety 2 Assignment 3
4 | Understanding Safety: The Concept| of 3 Assignment 4
Risk
5 | Safety and the Human Factor 4 Assignment |5
Module 2
1 | Human Error and Aviation Safety 5 Assignment 6
2 | Basics of Safety Management 6 Assignment [7
3 | Risk Manageme 6 Assignment
Module 3
1 | Strong Safety Culture and Highway 7 Assignment 9
Agencie!
2 | Enhancing Security of Hazardous 7 Assignment 10
Materials
3 | Building Deterioration Phenomena and 10 Assignment 13
Maintenance Concept
4 | Building Maintenance in Nigeria 11 Assignment 14
5 | Principles, Diagnosis and Cure of 11 Assignment 15
Defective Buildings
Module 4
1 | Factors Responsible for Structural 12 Assignment 16
Failures and Collapse of Buildings
2 | Gating, Private Security and Public 13 Assignment 17
Space
3 | Safety Measures on Construction 14 Assignment 18
Companies in Lagos, Nigeria
4 | Promoting Urban Crime Prevention 15 Assignment 19
Strategies in Africa
5 | Political, Religious and Ethnic Conflict 16 Assignment 20
In Nigerie
Revision 17
Examination 18

Xi
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Presentation Schedule

The presentation schedule included in your couratenals gives you
the important dates for the completion of tutor-kear assignments and
attending tutorials. Remember you are required ubnst all your
assignments by the due date. You should guard stgailiing behind in
your work.

How to Get the Best from This Course

In distance learning the study units replace thgausity lecturer. This
is one of the great advantages of distance learyiog can read and
work through specially designed study materialgcatr own pace, and
at a time and place that suit you best. Think @fsitreading the lecture
instead of listening to a lecturer. In this samey weat a lecturer might
set you some reading to do, the study units tall wtnen to read your
set of books or other materials. Just as a lecturght give you an in-
class exercise, your study units provide exercieesyou to do at
appropriate points. Each of the study units folloavsommon format.
The first item is an introduction to the subjectti@aof the unit and the
course as a whole. Next is a set of learning objest These objectives
shall let you know what you should be able to datmy time you have
completed the unit. You should use these objectvegiide your study.
When you have finished the units, you must go lmuk check whether
you have accepted the objectives. If you have a lodloloing this you
will significantly improve your chances of passitig course. The main
body of the unit guides you through the requireddmneg from other
sources.

Reading Section

Remember that your tutor’s job is to assist you.ew#ver you need
help, do not hesitate to call and ask your tutqrtvide it.

1. Read this Course Guide thoroughly.

2. Organise a Study Schedule. Refer to the ‘Courserviawe’ for
more details. Note the time you are expected toméman each
unit and how the assignments related to the uMithatever
method you choose to use, you should decide onwaiid in
your own dates for working on each unit.

3. Once you have created your own study schedule vdoything

you can to stick to it. The major reason why stisldail is that
they get behind with their course work. If you geb difficulties

Xii
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with your schedule, please let your tutor know befiois too late
for help.

4. Turn to unit 1 and read the introduction and thgdives for the
unit.

5. Assemble the study materials. Information abouttwioar need
for a unit is given in the ‘Overview’ at the beging of each unit.
You will almost always need both the study unit ywa working
on and one of your set books on your desk at tives game.

6. Work through the unit. The content of the unit litdeas been
arranged to provide a sequence for you to follow.y&du work
through the units you will be instructed to readtesms from
your set books or other materials. Use the uniguale your
reading.

7. Review the objectives for each study unit to confithat you
have achieved them. If you feel unsure about anythsf
objectives, review the study materials or consaiintutor.

8. When you are confident that you have achieved a’suni
objectives, you can then start on the next unibc®ed unit by
unit through the course and try to pace your stsadlythat you
keep yourself on schedule.

9. When you have submitted an assignment to your tiwor
marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignment is metupay
particular attention to your tutor’'s comments, boththe tutor-
Marked Assignment form and also on what is writtam the
assignment. Consult your tutor as soon as pos#ilyleu have
any questions or problems.

10. After completing the last unit, review the coursed grepare
yourself for the final examination. Check that yoave achieved
the unit objectives (listed at the beginning offeaait) and the
course objectives (listed in this Course-Guide).

Facilitators/Tutors and Tutorials

There are between eight (8) and twelve (12) hotitstorials provided
in support of this course. The dates, time and eesfuthese tutorials
shall be communicated to you. The name and phomgbeu of your
tutor will be made available to you immediately yate allocated a
tutorial group. Your tutor will mark and comment gour assignments,

Xiii
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keep a close watch on your progress and on aniguwtfés you might
encounter and provide assistance to you duringcthese. You must
mail your tutor marked assignments to your tutotl wefore the due
date (at least two working days are required). Tiwédlybe marked by
your tutor and returned to you as soon as possitdenot hesitate to
contact your tutor by phone, e-mail, or discussomard if you need
help. You will definitely benefit a lot by doingah Contact your tutor
if:

. You do not understand any part of the study unithe assigned
readings;

. You have difficulty with the self-tests or exergsand ;

. You have a question or problem with an assignmeithy your
tutor's comment on an assignment or with the gmadih an
assignment.

You should make an effort to attend the tutoridlsus, it is the only
opportunity you have to enjoy face contact with iyautor and to ask
qguestions which are answered instantly. You caserany problem
encountered in the course of your study. To gagnntfaximum benefits
from the course tutorials, prepare a questionblesore attending them.
You will learn a lot from participating in discuesi actively.

Summary

CSS342 aims to expose you to issues, ideas andodudtigies,
framework in engaging some common technicalities Safety
Management for Loss Prevention as well as poliagsnternationally
demanded in safeguarding human life. As you coraglas course, you
should be able to answer and discuss reasonabfgltbeing:

. The concept of safety

. Issues in Safety Culture

. Key Health Issues

. Concept of Risk

. Safety and the Human Factor

. The basics of safety management and risk management

. Safety and Security in Nigeria

. Some Indicators of Violence

. Safety management in relation to building mainteeann
Nigeria

. Public space and private security in thé 2éntury

. Safety Measures on Construction Companies

. Urban Crime Prevention Strategies in Africa

. Political, Religious and Ethnic Conflict In Nigeria

. The relevance of conflict management in safety rgameent

Xiv
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Finally, you are advised to read the course mdtapgpreciably well in
order to prepare fully and not to be caught pam&rdby the final
examination questions. So, we sincerely wish youacess in your
academic career as you will find this course, C&S&#y interesting.
You should always avoid examination malpractices!

XV
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UNIT 1 CONCEPT OF SAFETY
CONTENTS
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4.0 Conclusion
5.0 Summary
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1.0 INTRODUCTION

In order to understand safety management, it i€ssany to consider
what is meant by “safety”. Depending on one’s pecsipe, the concept
of safety may have different connotations, such as:

a) zero accidents (or serious incidents), a view widedld by the
travelling public;

b) the freedom from danger or risks, i.e. those factehich cause
or are likely to cause harm;

C) the attitude towards unsafe acts and conditionsetmployees
(reflecting a “safe” corporate culture);

d) the degree to which the inherent risks in aviatiare
“acceptable™;

e) the process of hazard identification and risk managnt; and

f) the control of accidental loss (of persons and @ryp and
damage to the environment).
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the concept and acceptable level of safety

. explain the need for safety management

. requirementsto achieve safety targets and safety indicators
include.

3.0 MAIN CONTENT
3.1 Concept of Safety

While the elimination of accidents (and seriousideats) would be
desirable, a hundred per cent (100%) safety rade isnachievable goal.
Failures and errors will occur, in spite of the tbefforts to avoid them.
No human activity or human-made system can be gteed to be
absolutely safe, i.e. free from risk. Safety isetative notion whereby
inherent risks are acceptable in a “safe” systeafet§ is increasingly
viewed as the management of risk. Thus, for th@gaes of this study,
safety is considered to have the following meaning:

Safetyis the state in which the risk of harm to personsfoproperty
damage is reduced to, and maintained at or belowcaaptable level
through a continuing process of hazard identifaratiand risk
management.

3.1.1 Aviation Industry and Safety Management

Major air disasters are rare events, less catdstrogccidents and a
whole range of incidents occur more frequently. SEhdéesser safety
events may be harbingers of underlying safety okl Ignoring these
underlying safety hazards could pave the way forirmmease in the
number of more serious accidents. Accidents (arddemts) cost
money. Although purchasing “insurance” can sprdaa&l ¢osts of an
accident over time, accidents make bad busineses&vhile insurance
may cover specified risks, there are many uninsgoats. In addition,
there are less tangible (but no less importantjscesch as the loss of
confidence of the travelling public. An understargdof the total costs
of an accident is fundamental to understandingetteomics of safety.
The air transportation industry’s future viabilityay well be predicated
on its ability to sustain the public’s perceivedesa while travelling.
The management of safety is therefore a prerequisit a sustainable
aviation business.
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3.1.2 International Civil Aviation Organisation (ICAQ)

Safety has always been the overriding consideraitiorll aviation

activities. This is reflected in the aims and objexs of ICAO as stated
in Article 44 of theConvention on International Civil Aviatio(Doc

7300), commonly known as the Chicago Conventioniclvitharges
ICAO with ensuring the safe and orderly growth mternational civil

aviation throughout the world. In establishing 8satrequirements for
the management of safety, ICAO differentiates betwesafety
programmes and safety management systems (SM8l@s:

. A safety programme is an integrated set of regulations and
activities aimed at improving safety.
. A safety management system (SMS) is an organised approach to

managing safety, including the necessary orgabisaili

structures, accountabilities, policies and proceslurA safety

programme will be broad in scope, including manyetya

activities aimed at fulfilling the programme’s obijwes. A

State’s safety programme embraces those regulatems

directives for the conduct of safe operations fithen perspective
of aircraft operators and those providing air iafervices

(ATS), aerodromes and aircraft maintenance. Theetygaf
programme may include provisions for such diversiviies as

incident reporting, safety investigations, safetglits and safety
promotion. To implement such safety activities miategrated

manner requires a coherent SMS. As a minimum, sl

shall:

a) identify safety hazards;

b) ensure that remedial actions necessary to abdigthe
risks/hazards are implemented; and

C) provide for continuous monitoring and regulasessment of the
safety level achieved.

An organisation’s SMS accepted by the State shsdl elearly define
lines of safety accountability, including a diracicountability for safety
on the part of senior management. ICAO providesigpsed guidance
material, includinga manual onsafety management, for the fulfilment
of the Standards and Recommended Practices (SARR®. manual
includes a conceptual framework for managing sadeiy establishing
an SMS as well as some of the systemic processeadivities used to
meet the objectives of a State’s safety programme.
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3.2 Acceptable Level of Safety

In any system, it is necessary to set and measifermance outcomes
in order to determine whether the system is opagati accordance with
expectations, and to identify where action may dguired to enhance
performance levels to meet these expectations.iftheduction of the
concept of acceptable level of safetyesponds to the need to
complement the prevailing approach to the manageofesafety based
upon regulatory compliance, with a performance-Basgproach.
Acceptable level of safety expresses the safetisqoaexpectations) of
an oversight authority, an operator or a serviceviger. From the
perspective of the relationship between oversighthaities and
operators/service providers, it provides an obyecin terms of the
safety performance operators/service providers ldhaahieve while
conducting their core business functions, as amim acceptable to
the oversight authority. It is a reference agawkich the oversight
authority can measure safety performance. In déténmghan acceptable
level of safety, it is necessary to consider saahoirs as the level of risk
that applies, the cost/benefits of improvementhéosystem, and public
expectations on the safety of the aviation industry practice, the
concept of acceptable level of safety is expresdmsd two
measures/metrics (safety performance indicatorssafety performance
targets) and implemented through various safetyuirempents. The
following explains the use of these terms in tmg:u

. Safety performance indicators are a measure of the safety
performance of an aviation organisation or a sedabrthe
industry. Safety indicators should be easy to measund be
linked to the major components of a State’s sgbetgramme, or
an operator’'s/service providers SMS. Safety inttica will
therefore differ between segments of the aviatratustry, such
as aircraft operators, aerodrome operators or AD8igters.

. Safety performance targets (sometimes referred to as goals or
objectives) are determined by considering what tgafe
performance levels are desirable and realistic ifwhividual
operators/service providers. Safety targets shbaldtheasurable,
acceptable to stakeholders, and consistent wittState’s safety
programme.

. Safety requirements are needed to achieve the safety
performance indicators and safety performance tsrgéhey
include the operational procedures, technologytesys and
programmes to which measures of reliability, avmlity,
performance and/or accuracy can be specified. Aamele of a
safety requirement isleployment and upgrade of the radar
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system in all international airports in Nigeria a89er cent
availability of critical equipment.

A range of different safety performance indicatensd targets will
provide a better insight of the acceptable levetafety of an aviation
organisation or a sector of the industry than the of a single indicator
or target. The relationship between acceptablel le¥esafety, safety
performance indicators, safety performance targersd safety
requirements is as followsccceptable level of safety the overarching
concept;safety performance indicatoese the measures/metrics used to
determine if the acceptable level of safety hasnbaehieved;safety
performance targetsare the quantified objectives pertinent to the
acceptable level of safety; arghfety requirementsre the tools or
means required to achieve the safety targets. tritocuses primarily
on safety requirements, i.e. the means to achievepsable levels of
safety.

Stakeholders in Safety

Given the total costs of aviation accidents, mawgmde groups have a
stake in improving the management of safety. Thecpral stakeholders
in safety are listed below.

A. Aviation professionals (e.g. Flight crew, calarew, air traffic
controllers  (atcos) and aircraft maintenanugireeers (ames);

B Aircraft owners and operators;

C Manufacturers (especially airframe and engia@ufacturers);

D. Aviation regulatory authorities (e.g. Caa, easd asecna);

E. Industry trade associations (e.g. lata, ataaail

F. Regional ats providers (e.g. Eurocontrol);

G Professional associations and unions (e.gdfahd ifatca);

H International aviation organisations (e.g. lcao

l. Investigative agencies (e.g. United states)ntaid

J. The flying public.

Major aviation safety occurrences invariably inwladditional groups
which may not always share a common objective waading aviation
safety, for example:

. next of kin, victims, or persons injured in an aexit;
. insurance companies;

. travel industry;

. safety training and educational institutions (E§F);
. other government departments and agencies;

. " elected government officials;

. investors;
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. coroners and police;

. media;

. general public;

. lawyers and consultants; and

. diverse special interest groups.

Approaches to Safety Management

With global aviation activity forecast to continteerise, there is concern
that traditional methods for reducing risks to awcegptable level may
not be sufficient. New methods for understandind aranaging safety
are therefore evolving. Safety management may fimerde considered
from two different perspectives - traditional anddearn.

Traditional perspective

Historically, aviation safety focused on complianeéh increasingly

complex regulatory requirements. This approach edrwell up until

the late 1970s when the accident rate levelledAxttidents continued
to occur in spite of all the rules and regulatiofisis approach to safety
reacted to undesirable events by prescribing measures &vept

recurrence. Rather than defining best practiceslesired standards,
such an approach aimed at ensuring minimum stasdaas met. With

an overall fatal accident rate in the vicinity od-b6 (i.e. one fatal
accident per one million flights), further safetyngrovements were
becoming increasingly difficult to achieve usingsthpproach.

Modern perspective

In order to keep safety risks at an acceptablel ntd the increasing
levels of activity, modern safety management pcastiare shifting from
a purely reactive to a more proactive mode. In tamdito a solid
framework of legislation and regulatory requirensebised on ICAO
SARPs, and the enforcement of those requirememsrder of other
factors, some of which are listed below, are cargid to be effective in
managing safety. It must be emphasized that thiproagh
complements, or is in addition to, the obligatiafsStates and other
organisations to comply with ICAO SARPs and/or oxadl regulations.

I. application of scientifically-based risk managemmethods;

il. senior management’s commitment to the managemesafefy;

iii. a corporate safety culture that fosters safe mestiencourages
safety communications and actively manages safatii the
same attention to results as financial management;

V. effective implementation of standard operating pohoes
(SOPs), including the use of checklists and brgsin
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V. a non-punitive environment (or just culture) to tévseffective
incident and hazard reporting;

Vi. systems to collect, analyse and share safety-teldd¢a arising
from normal operations;

vii. competent investigation of accidents and seriousidamts
identifying systemic safety deficiencies (rathearthust targets
for blame);

viii. integration of safety training (including Human Eas) for

operational personnel,

ix.  sharing safety lessons learned and best practluesigh the
active exchange of safety information (among congsmmand
States); and

X. systematic safety oversight and performance mangaimed at
assessing safety performance and reducing or etmm
emerging problem areas.

No single element will meet today’s expectationsrisk management.
Rather, an integrated application of most of thelsenents will increase
the aviation system’s resistance to unsafe actanditions. However,
even with effective safety management processesre ttare no
guarantees that all accidents can be prevented.

SELF-ASSESSMENT EXERCISE
What do you understand by safety management proges
4.0 CONCLUSION

The inevitability of risk taking place in any indgs can not be
overemphasised. Considering the fact that in aatiavi setting, losses
occurring in any single incident are usually hugd, hands must
therefore not only be on deck to avoid any sligtwrence but
continuous measures and institutional checks atahbes ranging from
human to technical concerns are inbuilt in all agra operations to
forestall at least in any eventuality a reasonan®unt of damage and
losses achievable through measures emphasizingtabte level of
safety.

5.0 SUMMARY

This unit commenced with the explanations of thacepts of safety
and safety management with particular focus on ahiation safety.
Agencies and technical bodies involved in ensutimgt the aviation
industry maintains an acceptable level of safeppally. Other relevant
aspects of this unit highlight the various stakdbad and approaches to
safety management from the traditional and modersgectives.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the concept of acceptable level of safety measures
involved.

2. What are the factors to be considered in determinamn
acceptable level of safety in any industry?
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1.0 INTRODUCTION

Culture is said to be the very heart of an orgdimsalt is one of the

most stable and substantial forces within orgaiuisat shaping the way
members think, behave, and approach their workhbrt, it represents
an organisation's unique style of operati¥vhy the recent focus on
culture? There is an urgent call to action for tieare entities to re-
engineer their work processes, placing safety aspasamount

institutional objective. However, it is clear thad lasting or substantive
changes can be made without successfully remakingrganisation'’s
culture. The “patient safety movement” is now unekgy. In the face of
new mandates, it is believed that culture can pld&ey role in helping

organisations respond to the many challenges tbheyface.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. examine the elements of an organisational culture
. discuss the barriers to creating a desired culture
. suggest ways to crystallise a culture of safetyhwvityour

organisation.
3.0 MAIN CONTENT
3.1 Key Issues in Safety Culture
External Forces
Catalysed by the Institute of Medicine reporfBo”Err is Human:
Building a Safer Health Systenaind "Crossing the Quality Chasm: A

New Health System for the 21st Centurythe imperative to improve
safety in healthcare is acquiring powerful politicand economic

9
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muscle. A floodgate of external initiatives havee, giving healthcare
entities a clear mandate and agenda for addreseewjcal error in
health care. It cannot be disregarded. New legisiaind governmental
programs are being proposed, accreditation stasdénd healthcare
entities have been revised, the Leapfrog Group cisexgb of Fortune
500 companies and other private and public healtd benefit providers
is now mandating patient safety standards, anditcve are being
formed in an effort to promote patient safety lprattices.

Accreditation standards

For hospitals accredited by The Joint CommissiodC)T new Patient
Safety standards effective July 1, 2001 imposed amdate to take
greater accountability for patient safety and riskluction. TIC has
placed before hospitals a challenge to recognizeamknowledge any
vulnerabilities in their organisational systemstthantribute to safety
risks. The new standards also speak to the nee#ébe a culture that is
conducive to organisational learning and to share lassons learned
within organisations and between organisationspécsl emphasis is
being placed on the essential role of leadershipfastering an

environment of learning, on the need for intergiBoary collaboration

and communication among members of an organisafod, on the

integration of patient safety priorities into thewndesign and redesign
of all relevant organisational processes, functicmsd services. The
expectation is that these patient safety initiaigky out through formal
and informal structures with the “coaching” of leaship and the

commitment of necessary institutional resources

Ethical principles

Over the years, professional organisations havesldpgd Codes of
Ethics that have served as guidelines for their beship, setting forth
expectations for the manner in which they are t&kemdecisions and
conduct themselves while undertaking their work.e§é principles
represent the core values and highest aims of gadbssion. Born out
of the traditions espoused in the Hippocratic O#tle, maxim“do no
harm” is intended to guide the ethical sensibilities bygcians. In its
Ethics Manual the American College of Physicians - Americani&gc
of Internal Medicine affirms'...the duty to do no harm to patients.”
The American Medical Association's Council on E#thiand Judicial
Affairs states“The practice of medicine, and its embodiment ie th
clinical encounter between a patient and a physicia fundamentally a
moral activity that arises from the imperative tare for patients and to
alleviate suffering.”

10
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The Code of Ethics of Pharmacists stdtepharmacist places concern
for the well-being of the patient at the centempodfessional practice.”
The Code of Ethics for Nurses statéBhe nurse promotes, advocates
for, and strives to protect the health, safety, anghts of the
patient...including the responsibility to presersafety...” Clearly, the
intent of these statements of principle by multiphealthcare
professional groups is perfectly aligned with tloalgof patient safety.

Defining safety culture

Organisational culture is a manifestation of inédiged assumptions or
"taken for granted” understandings that are shhyedn organisation's
members on such matters as the interactions betweenans,
institutions, and their environment. These assumngtienable them to
find common ways of making sense of situations firafing meaning in
one's professional and personal existefitey are expressed in many
ways, such as through the values, beliefs, atttudsehaviours,
language, customs, goals, policies, and operatdren organisation
Culture creates a sense of identity and establiahésl link between an
organisation’s members and its mission, and isidensd the strongest
determinant of the success or failure of an orgdius. It strengthens
commitment to organisational goals and gives dmecby clarifying
and reinforcing standards of behavioGQulture is not static but is the
product of dynamic interactions between variousmelets within an
organisation.Hence, a "safety" culture is one that integrates th
Hippocratic maxim of "first do no harm" into the ryefibre of its
identity, infuses it into the norms and operationt an entire
organisation, and elevates it to the level of apdprity mission. This
mission is enshrined in formal corporate statememtd visibly put
before its members as a guiding principle that goveéhe work of an
organisation and is applied to its day-to-day pcast A safety culture is
what emerges as a result of a concerted orgamséisdfort to move all
cultural elements towards the goal of safety, iditlg an organisation's
members, its systems, and work activiti®sme of the more concrete
features of a safety culture will be discussedhis thapter within the
context of the current "patient safety movement".

How culture evolves

Culture is born out of the founding ideologies nf@ganisation, which
set the direction of its mission and vision. Ovaret, as a result of the
organisation’s interaction with its external enwineent, certain values
and practices emerge as more effective than otlkardure is further
shaped by the internal interactions between mentfess organisation
and the meanings that they ascribe to the mangrecand events that
transpire within the organisation. Collectively,isthgenerates the

11
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underlying spirit that will drive the culture. Theshicles that serve to
transmit and sustain culture are the use of statesmef principles,
symbols, stories, jargon, ceremonies and rituffiscteve leadership, the
process of socialising members, and the settinggadls. Visible
statements of principle convey the desired cultatbutes and clarify
the vision of the organisation. Symbols represehe tvisible
embodiment of the culture. The telling of stories énspire action and
change. Jargon becomes a common language of tlueecwhich helps
to define cultural context. Ceremonies celebratd gime expression to
organisational values. Rituals bring a rhythm te@ tivork of an
organisation and reflect the character of the celt®olid leadership
helps to shape organisational vision and bring fraition. The process
by which an organisation acclimatises its membleogh formally and
informally, integrates them into the desired cwdtufinally, through the
establishment of strategic, safety-directed goatgmbers of an
organisation are guided towards the attainmenthef duper-ordinate
goal of the organisation - which in this case wdmddthe attainment of a
true "safety culture”.

Safety as an organisational priority

“Improved safety must be our specific, declaredd aserious aim,
beginning at the top of our organisationsOne of the dominant
characteristics of organisations with culturesadégy is their perception
of the importance of safety and their overridingnoaitment to safety as
an organisational priority.

Leadership

"Leadership is defined as the art of accomplishoigange through
people. Good leadership provides the motivation dohievement of
goals. Leaders inspire their people through perdosmeample, good
management practices, and sense of moral respdibsibiExperts in
the field of organisational change affirm that nabstantive
transformations will take place within an organsatwithout the skill,
visible commitment, and guiding example of leadgrstEffective
leadership sets the expectation and tone for arangsgtion by
articulating the institutional vision through empenmg messages and
by reinforcing "doing the right thing" as a corpiarariority. Effective
leaders "walk the talk" and achieve safety by miguglthe behaviour
that is expected of their membership. Given theepivey changes that
will be necessary to bring about organisationaétyafnow more than
ever, good leadership from both clinical and nanichl arenas is an
essential prerequisite to transforming an orgaioisat culture.

12
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Visible commitment to safety and process improvemen

Research suggests that the more committed leaderso ssafety and
process improvement, the greater is the level ohragment of the

workforce. This in turn has a positive influence @mployee

performance and on the prevention of adverse intsdeVisible

commitment includes the provision of adequate huraad financial

resources in a sustained effort towards safetyir@edehaviours are
often developed by emulating the observed behasiotiothers and by
picking up on cues that give subtle messages aheuacceptability of
certain behaviours. Thus, if there is a visible oatment to safety
within the organisation that is evident in the aw$ of its leaders, in the
work environment, and in the behaviours of its merapit is more

likely that a safety mindset will be establishedl aafe work practices
will be followed.

Integration of safety priorities

Safety must be the dominant characteristic of gh#isk industries,

including healthcare. The manner in which a healthcorganisation
balances the issue of safety with other organisatipriorities will shift

its culture towards or away from a safety orieotatiSafety cannot be
treated as an adjunct to the strategic decisionfggirocess, but must
be front-and-center and implemented at all levélshe organisation

The Joint Commission's expectation is that safety. bintegrated into

the new design and redesign of relevant organisatigprocesses,
functions, and services across the organisatioBafety initiatives

cannot be viewed just as a means of complying yetranother external
mandate, but must be perceived by the entire meshigeras being
integral to the organisation's mission and visidio. this end, the
organisation must set safety goals and objectikiat dpply across the
institution and down to the departmental level.idtdat safety issues
should appear as regular agenda items for discussamd

implementation at all levels of the organisatioromder for safety to be
sustained as a priority.

Shared responsibility and accountability

Leaders must redefine the meaning of shared re#plays and
accountability, by first removing its punitive castations. The paradox
of adopting such an approach is that all memberanobrganisation
actually assume an even greater responsibility aswbuntability for
safety. No longer wasting time pointing fingersoae another, the onus
iS now on everyone to be vigilant in identifyingdadisclosing systems
weaknesses that create unsafe conditions and taboodte in
improving processes and preventing errérgulture that is quality and

13
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safety oriented is characterized by a strong, bbzskd working
alliance that shares ownership of the organisatieision. The alliance
is strengthened by the collaboration of "centerp@iver" within the
organisation, represented by critical segments@hierarchy, including
executive and medical staff. The greater the sotidaand sense of
ownership across the organisation, the greatemiliegness to share
responsibility and accountability for achieving thsion of safety.

Systems and human factors influences

Aided by research in other high-risk industries #pplication of new
theoretical concepts to healthcare is contributitp a richer
understanding of the influence of systems and hurfators on
organisational safety.

Systems theory

Systems theory affirms the notion that most erames not caused by
negligence or incompetence, but by underlying flawsystems that
create an error prone work environment. Error emad not as a cause
but as a consequence or symptom of latent condittbat generally
originate at that level of an organisation thamisre removed from its
front line operations. Latent conditions typicasitem from deficiencies
in organisational functions such as developinggedi and procedures,
budgeting, staffing, maintaining equipment, and agang processes.
These latencies can create work conditions thaterkate human
fallibility and stress the limits of human perfomea. In fact, the points
of origin of many latent conditions can be foun@&m®vyurther upstream,
beyond the sphere of the individual organisatiotts,include the
activities of external entities such as healthqagers and drug/device
manufacturers.

Human factors theory

"We cannot change the human condition, but we change the
conditions under which humans workHuman Factors theory seeks
ways to understand and enhance human performandakinyg into
account known human strengths and weaknesses tnafest at the
point of interface between humans and other elesnent work
processes. These other elements include machiteehnology, and the
work environment itself. The goal of applying tlepproach is to then
modify these other elements to be compatible withliuman element.
The relevance of Human Factors theory to creatimglaure of safety
translates into three principles that guide systiesign: (a) Preventing
errors by designing systems to compensate for gadle human
weaknesses, making it more difficult at every haffdn the system to

14
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make mistakes; (b) Making errors visible so thaythan be intercepted,
and (c) Developing strategies to mitigate the é$fexd errors once they
occur.

Medical uncertainty

The practice of medicine takes place within a realm multiple
uncertainties. Clinicians encounter uncertaintysing from their own
human limitations, the complexities of human phisly and disease,
individual patient characteristics, multiple treatmh modalities, and the
magnitude and limits of scientific knowledge. Givéime range of
variability in circumstances surrounding medicatiaty, it is often
difficult for clinicians to define the boundariegtiveen avoidable and
unavoidable mistakeslherefore, in order to develop effective safety
strategies, it is important to consider how cliaig think about medical
error. Some general notions, drawn from variousliet) are presented
here. One study suggests that medical students ézaly to adapt to the
realities of medical practice. These realities udel managing an ever
increasing knowledge base, the need to often watk probabilities
because of the limits of medical knowledge, and df&culties of
distinguishing between one’s own limitations andostén of the
knowledge itselfHow these uncertainties are dealt with early on wil
affect thinking and behaviour as future profess®n@ther sociological
research reveals that from these uncertaintiesgray an awareness of
one’s own inevitable fallibility and personal vutability. This feeling
comes to be shared by clinicians alike, all of whzan strongly identify
with the mutual experience of uncertainty and tis& of error. This
research further suggests that mutual empathy masrtun clinicians a
sense of shared understanding and forgivenessrifor, avhich may
further evolve into a norm of non-criticism. As esult, clinicians may
come to believe that only their peers can be the judges of one
another's errors.

There is no dispute around the fact that uncegtasmtan ever-present
reality of medical work and that medical practiseaften imprecise.
Yet, the attitudes of clinicians that sometimeseley in response to
uncertainty can stifle the creation of a safetyurel. Rather than finding
effective ways of managing medical uncertainty agmmhaining open to
discussing ways of preventing avoidable errors,rédsponse may be to
hide behind these uncertainties and to excuse asay. Having an
understanding of clinicians’ experiences and knawihre reality of their
world is vital in order td'...encourage healthcare professionals to self-
insight. Increased understanding of this realityl wyromote closer and
continual scrutiny of knowledge and practice, arue tcontinual
reduction in the boundaries of uncertainty wheresgible.” Strategies
for proactively managing medical uncertainty in@udaltering
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professional development and enhancing professsmtadol curriculum
to include training in collaboration, communicatioproblem-based
learning, evidence-based practice, and techniquesvestigating and
learning from error.

Interdisciplinary collaboration and communication

“Collaboration in providing patient care is more portant than
preserving an individual provider’s professionalumalaries or roles.”
Teamwork that fosters interdisciplinary collabosati and
communication is promoted by The Joint Commissienaa error
prevention strategy to be adopted by organisateeeking a safety
culture. Referred to as a “collaborative care model”, thosnf of
delivering care functions as a check and balanstesythat encourages
professional scrutiny of the actions and deciswinsach team member.
It has the effect of equalizing power relationsnestn team members by
flattening the hierarchy. The collaborative relatbip extends to
patients and their families as well by empowerimgnt to be active, not
passive participants in the care planning procéigh functioning
teamwork is also characterized by respectful, opemmunication
between team members. Good communication facHitdie processes
of planning, decision making, problem solving, agwhl setting, and
promotes the sharing of responsibility for patieare. Collaboration
that is driven by cooperation and communicatioa key determinant of
positive patient outcome80rganisations with a positive safety culture
are characterized by communications founded on atutust.” Trust is

a product of the synergistic relationship that egasrfrom positive and
respectful interactions between individuals whontan open channels
of communicationWhile it is true that collaboration cannot be impads
nor does it arise merely from the creation of acHmeorganisational
infrastructure, it is recognised however that theltute of an
organisation can have the effect of impeding oraeeing collaboration
by the environment that it creates.

Organisational learning

Safety has been described as the final result oprecess of
organisational learning that involves all elemeatsan organisation
working collectively towards this end\ learning organisation is one
that is"...skilled at creating, acquiring, and transferrikgowledge and
at modifying its behaviour to reflect new knowledgd insights.”
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Open, non-punitive environment

“Punishment drives reporting of errors undergroungreventing the
very systems examination that is needed to discamdr correct the
underlying causes.An environment in which the main objective of
analysing adverse events is not to punish humam but to understand
systems weaknesses, serves to enhance criticahingar This is
evidenced by a study of equally experienced opegatbom teams
whose rates of learning varied based on whethaobthey were free to
openly contemplate and discuss their adverse expmss. The team
with less communication barriers excelled at leagniCreating a
learning environment is premised on an understandinthe nature of
complex systems. While on the one hand, systenaeceesynergy that
facilitates outcomes that individuals could notiaeh independently,
complex systems are also known to create undesitapproducts and
unsafe conditions that likewise cannot be attridute individual
behaviour."An organisation will never improve its processi ibelieves
its people are the problem.”

Flexible thinking

Organisations with a greater capacity for learrangthose that maintain
an open mind and a sense of curiosity, acceptiag ttrere is always
something to learn because of the uncertaintiesyptaxities, and
fluidity of their environment.These organisations are neither overly
confident nor overly cautious in their pursuit ofdwledge, since the
former implies they have learned all there is &rheand the latter does
not lend itself to innovation. Flexible thinking ismportant in
understanding error causation, since the confluefidactors creating
error-prone situations can continuously reconfigtself. Organisations
can never be too certain about the types of prabliyey may confront,
which problem-solving approaches will work best, who will be
involved in the investigative procesé&s organisations gain more
knowledge about safety, they must also be openxpareling their
conceptual base around principles of safe designoluding such
concepts as simplifying processes and designingepiires for rapid
recovery from errorFlexible thinking enables organisations to learn by
"...figuring out how to use what you already knowider to go beyond
what you currently think".

Learning to learn
Organisational learning is not a natural procedséqguires a conscious

effort to acquire knowledge and understanding. Pinecess involves a
continuous cycle of reflecting on information anakihg action to
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achieve organisational goals. An organisation’eptal for learning is
enhanced if:

. more importance is placed on taking the time toieaehlong-
term fixes to problems

. the range of outcomes is broadened to include fasgees such
as safety, quality, and systems improvement

. there is concern for the impact of problems on @ewpopulation

including, for example, patents, staff, visitorgnd the
community at large

. an organisation is open to breaking customary peetnd taking
a broader view of the interdependencies among ihails,
teams, tasks, systems, and cultural meanings.

Integrating evidence-based knowledge

"One of the objectives of a health care organisatmommitted to
learning should be to improve the match betweeansific knowledge
and clinical practice."Medical errors are still prevalent, due partly to
the failure to broadly disseminate and implementdewce-based
knowledge within the healthcare industry.

Historically, the practice of medicine has been swoimat inexact,
relying as much on art as on science. Through tbeess of trial and
error, the medical profession developed what iteeld to be the most
appropriate practices in response to particulaegses based on known
probabilities derived from a limited knowledge ba&s a result, much
unfounded theory emerged due to lack of evidenody o be later
replaced with new theoryOver time, with expanding knowledge,
certain practices emerged as "tried and true",dasesound evidence.
However, even with the increase in evidence to supertain
practices, there still exists a marked disparitywieen the average
quality of care that is being provided and the Itlest is availableMany
procedures continue to be performed that have rentdtc basis and
are considered to be inappropriate or of questienbénefit. There are
also a large number of patients who do not receare that is highly
indicated and of proven scientific benefit. The emtijve of evidence-
based medicine is not to impinge on sound clinisdgement or to stifle
innovation, but to standardise certain tasks thatkaown to be critical
steps in the patient’s care process, that, if peréal are proven to have
positive outcomes. Though clinical practice vadas are known to
contribute to systems complexity and error, thdl/@rsist for a variety
of reasons. This may be partly due to a reluctamcelinquish habitual
practice patterns, traditional autonomy, and outadogaradigms about
how medical work should proceed, for what is peregias "cook book"
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medicine. Some believe that guidelines are not being impleaten
because organisational systems are not sufficiamtignable to change.

Other plausible reasons are that practitioners snaply not be aware
of specific new guidelines, they may not have biestructed on how or
when to integrate them into practice, they may ghsa with the
findings, or they may have greater confidence terahtive practices.
Experts assert thdit is more effective to create systems that suppor
desired clinical behaviour than to focus on chaggthe behaviour of
individual physicians." Yet, even if there is willingness on the part of
organisations to adopt guidelines, there can beesoal challenges
translating them into practice. Guidelines may neetle adapted to fit
local circumstances. To determine the potentiakcesg of guideline
transferability, organisations should assess facsuch as resources,
internal capabilities, patient preferences, impletagon infrastructure,
and applicability to all patient sub-groups.

Another factor that may contribute to poor adoptadrevidence-based
practice could be the ineffectiveness of the sfieeused to implement
practice guidelines. It is known that certain inmpéntation strategies
are more effective than others and that using plaltintegrative
strategies, instead of singular approaches, prodrezager success when
implementing change in complex systedherence to guidelines also
improves when implementation strategies are custigsigned to
address known barriersThe sources of the barriers could include
deficiencies in the competencies, attitudes orl $&vlels of clinicians,
resistance from patients, and the structures amtepses of care
delivery. Examples of strategies to overcome beriiigclude integrating
guidelines into the process of care by establishpngtocols with
standing orders for patients to receive certain icaidns and
incorporating reminders into decision support systeAnother source
of resistance arises from the fundamental diffezelbetween evidence-
based medicine and the process of academic lear@inganisations,
especially teaching hospitals, are faced with thedlenge of integrating
some degree of evidence-based standardisation wyithrmpeding
scientific curiosity and discovery. The same tradil cultural values
that encourage autonomy and the attainment of ichaial expertise in
support of innovation can also foster a mindsett timhibits the
information sharing, open inquiry, and collectieaining necessary for
guideline implementation. Organisations must acaept incorporate
some level of evidence based knowledge, with arerstanding that it
represents the best scientifically based practi¢ése day, while at the
same time continuing to challenge assumptions gdirounnovation.
"There should be a commitment to evidence-basetthheare with
processes put in place to systematically re-evaluattablished
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practices."A safety culture is one that reliably and considjeassesses
quality care in the interest of patient safety.

The quality culture-safety culture interface

Creating a safety culture may be an easier tasloifganisations that
have already integrated a continuous quality imenoent (CQI)
orientation into their existing organisational culis. Hospitals with a
CQIl program in place may not encounter as many idrarrto
implementing safety initiatives because both apghea share a similar
philosophy and methodology. The CQI approach entadking at work
processes and how members interact. It empowessg thvho are closest
to where the care is provided to take a criticaklat certain dimensions
of healthcare quality, such as its efficacy aneéaieness. The goals of
this exercise are to uncover any deficiencies iality to analyse the
underlying processes that contribute to these idefites, and to then
redesign these processes to eliminate or at leéigate the potential for
error. A powerful CQI tool is the PDCA (Plan-Do-@keAct) model
that draws on inductive learning by testing changed assessing the
effectiveness of those changes in real work sedtifidnis small-scale
learning can then become a model for larger seadening. Literature
supports that, overall, organisations with a quatitilture perform at
higher levels of organisational effectiveness. @iggtions with the
highest effectiveness are those that focus on gmevention and on
pursuing innovative approaches to improving quggyformance. The
ideal integration of both cultures is to adopt safas the primary
dimension of quality and to combine quality andesatechniques in a
comprehensive, organisational strategy.

SELF-ASSESSMENT EXERCISE
What is the importance of accreditation to medaal health safety?
4.0 CONCLUSION

Creating a safety culture takes a lot of commitmerany organisation,
irrespective of some human and technical diffieglti it must be
emphasised. Continuous quality improvement oriériatnust be in
place recognising the fact that human culture igerdie in any
organisational structure, also in any work procdseerefore the ideal
integration of both cultures (human and organisgtie to adopt safety
as the primary dimension of quality and to combjuality and safety
techniques in a comprehensive, organisationalegfyat

20



CSS342 MODULE 1

5.0 SUMMARY

This unit highlights some key issues regardingebelvement of safety
culture; safety as an organisational priority, Exatiip roles and visible
commitment to safety through shared responsibditg accountability.

It also explains the safety from two major perspestof the system and
human theories. Lastly knowledge of organisatiod gnality culture

interface were discussed.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define and explain Safety as an Organisationalriyio
2. Succinctly highlight the basic assumptions of:

a) System theory
b) Human factor theory
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1.0 INTRODUCTION

The responsibility for safety and effective safgtgnagement is shared
among a wide spectrum of organisations and insiitgf including
international organisations, state regulatory autiles for civil aviation,
owners and operators, service providers for aiigan services and
aerodromes, major aircraft and power plant manufacs, maintenance
organisations, industry and professional associgtioand aviation
education and training institutions. In additiamyd parties that provide
aviation support services (including contractedvises) also share in
the responsibility for managing safety. Generalhgse responsibilities
fall into the following areas:

a) defining policies and standards affecting safety;

b) allocating resources to sustain risk managemeivitzes;

C) identifying and evaluating safety hazards;

d) taking action to eliminate hazards or reduce ttedcated level
of risk to what has been decided as being an aaicleptevel of
risk;

e) incorporating technical advances in the design mathtenance
of equipment;

f) conducting safety oversight and safety programnaguetion;

9) investigating accidents and serious incidents;

h) adopting the most appropriate best industry prestic

i) promoting aviation safety (including the exchande safety-
related information);
)] updating regulations governing civil aviation sgfet

The systematic procedures and practices for theaganent of safety
are generally referred to collectively as a safegnagement system
(SMS).
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. mention the parties responsible for managing safatythe
aviation industry as well as their relationshipd aontributions.

3.0 MAIN CONTENT

3.1 Parties Responsible for Managing Safety

From a regulatory perspective, ICAO’s role is toypde procedures and
guidance for the safe conduct of internationalraftcoperations and to
foster the planning and development of air transpbhis is largely

achieved by developing Standards and Recommendexttides

(SARPs), which are contained in the Annexes to ftDeicago

Convention and reflect the best operational expedeof States. The
Procedures for Air Navigation Services (PANS) cont@ractices

beyond the scope of the SARPs, where a measuratemational

uniformity is desirable for safety and efficiencijhe Air Navigation

Plans detail requirements for facilities and sersispecific to ICAO

regions. In essence, these documents define thational framework
for promoting safety and efficiency in aviation. &Addition to this

regulatory framework, ICAO contributes to safety magement by
promoting best safety practices. More specificdlBAO:

1. provides guidance material for States and opesatovering
most aspects of aviation safety (including flighpecations,
airworthiness, air traffic services, aerodromes aaidport
security). Generally this guidance material is e tform of
manuals or circulars;

2. develops this manual which outlines the prilegpof safety
management and provides guidance for the conduetfettive
safety management programmes;

3. defines international procedures for accidemd ancident
investigation and reporting;
4. promotes aviation safety by:

a. disseminating accident and incident informationotiyh the
Accident/Incident Reporting (ADREP) system and btheo

means;

b. disseminating aviation safety information in puations and,
more recently, in electronic formats; and

C. participating in conferences, seminars, etc. adanrgsspecific

aspects of aviation safety (i.e. accident invesibga accident
prevention and Human Factors); and

e) conducts audits under the Universal Safety €igkt Audit
Programme (USOAP).
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1.

States

States bear significant responsibility for estdibtig an environment
conducive to safe and efficient flight operatiolmeespective of any risk
management methods they may employ, such as tlesseilned in this
manual, States, as the signatories to the Chicamwehtion, have an
obligation to implement ICAO SARPs. To this end;le&tate must:

a.

provides the legislative and regulatory pransi needed to
govern the State’s aviation system. Some of thasarequiring a
legal framework for effective safety management asted
below:

Aviation legislation establishes a State’s ohjexs for aviation
— both commercial and private. Typically, this kgtion
includes the State’s vision for aviation safety aledineates the
broad responsibilities, accountabilities and autles for
fulfilling those objectives.

Manufacturing and trade laws govern the praducand sale of
safe aeronautic equipment and services.

Labour laws (including Occupational Safetydakiealth (OSH)
laws) set the rules for the work environment in efthaviation
employees are expected to perform their dutiedysafe

Security laws contribute to safety in the waldce; for example,
they govern who may enter into operational areasusaer what
terms. Also, they may protect sources of safetyrmftion.
Environmental laws affecting the sighting ofrpairts and
navigation aids impact on flight operations (such @oise
abatement procedures).

Establish an appropriate state body, usuallgrmed to as the
Civil Aviation Administration (CAA), with the necsary powers
to ensure compliance with the regulations. Thigoesibility
includes:

establishing the necessary statutory authority @eldgations to
regulate the aviation industry;

ensuring it is adequately staffed with competenthmécal
officials; and

maintaining an effective system of safety oversighiissess how
well regulatory requirements are being met; and

Establish appropriate safety oversight mechanismensure that

operators and service providers maintain an acbkptavel of
safety in their operations.
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Safe and efficient aviation requires significantfrastructure and
aeronautic services, including airports, navigatiails, air traffic
management, meteorological services, and flightrmbtion services.
Some States own and operate their own air navigatervices and
major airports; others own and operate their owtional airline.
However, many States have corporatised these apesatind they
operate under the oversight of the State. Regardiéshe approach
taken, States must ensure that the infrastructudesarvices in support
of aviation are maintained to meet internationatlhjgactices and the
needs of the State. Where the regulatory functiwh the provision of
particular services are both under the direct cbrdf one State body
(such as the CAA), a clear distinction must be neanmed between these
two functions, i.e. service provider and regulatdiso, States have a
responsibility to be “good citizens” in the intetiomal aviation
community. They can best do this by ensuring conityr with the
Chicago Convention and ICAO SARPs. When a Stateataadapt its
national legislation and regulations to the SARPs, required to file a
“difference”. ICAO publishes these differences kattother States may
be aware of departures from internationally agr&dndards. The
ICAO USOAP is used to determine States’ compliandth safety-
critical SARPs.

2. Civil Aviation Administrations (CAAS)

Having developed appropriate legislation governawjtion, a State
must establish a CAA to set the rules, regulatiand procedures by
which the State implements its safety programmeap@r 3 (State
Safety Programme) of this manual outlines the jpadcfunctions and
activities of the CAA for delivering an effectiveafety programme.
Basically, the CAA provides the necessary oversigintcompliance
with the State’s laws and regulations for air satatd for the fulfilment
of the State’s safety goals.

3. Manufacturers

Each new generation of equipment incorporates ingrents based on
the latest'state of the art” and operational experience. Manufacturers
produce equipment that complies with the airwoebs and other
standards of domestic and foreign governmentspasets the economic
and performance requirements of purchasers.

Manufacturers also produce manuals and other douiathen to
support their products. In some States, this mayhbeonly guidance
material available for the operation of a spediicraft type or piece of
equipment. Thus the standard of documentation @ealviby the
manufacturer is important. Additionally, througheithresponsibilities
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for providing product support, training, etc., méuiurers can provide
the safety record of a particular piece of equiptnen the in-service
record of a component. In addition, the major aitcmanufacturers
have active safety departments whose roles inclmdaitoring in-

service experience, providing feedback to the nmegtufing process
and disseminating safety information to customdinass.

4. Aircraft operators

Major airlines usually employ many of the safetynagement activities
outlined in this manual. Such activities are oftanried out by a safety
office  which monitors overall operating experiene@d provides
independent advice to company management on thenaceéeded to
eliminate or avoid identified hazards, or reduce d@issociated risk to an
acceptable level. The safety management concepiseuli in this
manual are in addition to existing requirementsamply with ICAO
SARPs and/or national regulations.

5. Service providers

Safe and efficient flight operations depend onéffective delivery of a
variety of services separate from the aircraft ajmes, for example:

. air traffic management;

. aerodrome operations, including airport emergeecyices;
. airport security; and

. navigation and communication aids.

Traditionally, such services have been providedheyState — usually
through its civil or military aviation authoritieslowever, civil aviation
authorities in some States have discovered thenpakeconflicts of
interest in the dual roles of the State as botbgulator and a service
provider. Moreover, some States believe that theme operational
efficiencies and economies to be gained from theparatisation (or
privatisation) of many of these services, partidulaATS and
aerodrome operations. As a result, a growing nunabeBtates have
delegated responsibility for the provision of maofy these services.
Regardless of the ownership or management structussy aviation
service, responsible managers are expected toageweld implement
SMS within their areas of expertise. The guidanegenal provided in
this manual applies equally to flight operationgl ahe provision of
aviation services, regardless of whether they areigned by the State
or corporate management.
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6. Third party contractors

The provision of services supporting flight opesat often involves
private contractors in such areas as refuellintgroag and other aircraft
ground services; aircraft maintenance and overhlanlyay and taxiway
construction and repair; crew training; and flightanning, flight

dispatch and flight following. Whether a large cangte contractor or
small entrepreneur, the contracting authority (argairline, aerodrome
operator or air navigation service provider) holdse overall

responsibility for managing the safety risks takgrthe contractor. The
contract must specify safety standards to be mée Tontracting
authority then has the responsibility for ensurthgt the contractor
complies with the safety standards prescribed endbtntract. An SMS
must ensure that the level of safety of an orgaioisas not eroded by
the inputs and supplies provided by external ogtiuns.

7. Business and Professional Associations

Business and professional associations also playahrole in safety

management. International, national and regionabkedtolder

associations are usually formed to advance comaleraterests;

however, stakeholders increasingly recognise thangtlinks between
aviation safety and profitability. Stakeholderslissathat an accident by
one airline can compromise their own business. THois example,

airline associations maintain an active watch austry’s developments
in technology, procedures and practices. Their negmbollaborate in
the identification of safety hazards and in theiomst required for

reducing or eliminating those deficiencies. Throwglth associations,
many airlines are now sharing safety-related datdéh & view to

enhancing safety management. In a similar manneofegsional

associations representing the interests of varjnagessional groups
(e.g. pilots, ATCOs, AMEs, and cabin crew) are\acin the pursuit of
safety management. Through study, analysis andcadyo such groups
provide subject matter expertise for identifyinglameliorating safety
hazards.

Increasingly, airlines are joining partnerships adifances with other
airlines to extend their effective route structtineough code-sharing
agreements. This can result in a flight segmemdeperated by an
airline other than that expected by the passenge¥se arrangements
can have safety implications. No airline wants ¢éoassociated with an
unsafe partner. To protect their own interests, almnce partners
conduct mutual safety audits — thereby enhancinignaisafety. The
general aviation community has a system of natiamal international
associations that have been formed to enhancey safelt further their
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interests in the aviation community. The businegat®sn sector is also
active in SMS and in pursuing safety issues fomignbers.

8. Management’s Special Responsibility for Safety

The management teams of operators and servicedgrsvibear a special
responsibility for safety management. In a majardgt of airlines
around the world, it was found that the safestred had a clear safety
mission, starting at the top of the organisatiod guiding actions right
down to the operational level. Lautman and Gallenfwund that in the
safest airlines:

“Flight operations and training managers recogier responsibility
to flight safety and are dedicated to creating @amforcing safety-
oriented policies. ... There is a method of gettinfpimation to the
flight crews expeditiously and a policy that en@mes confidential
feedback from pilots to management. ...The managesatgitude ... is
a dynamic force that sets the stage for the stdisddion and discipline
in the cockpit brought about by a training prograenoniented to safety
Issues.”

The safest organisations are often the most efiticilthough trade-offs
between safety management and costs may occurger@eat needs to
recognise the hidden costs of accidents and thetyseés good for

business. By taking a systematic approach to cateatecision-making
and risk management, accidental losses are reduced.

Management has the authority and the responsiltiditynanage safety
risks in the company. This is achieved by estalrlgsla systematic
method for identifying hazards, assessing risksigaghg priorities to

these risks and then by reducing or eliminatings¢hbazards which
pose the greatest potential loss. Management dlasethe ability to
introduce changes in the organisation’s structataffing, equipment,
policies and procedures. Above all, managementtietsrganisational
climate for safety. Without its wholehearted comment to safety,
safety management will be largely ineffective. Bysively reinforcing

safety actions, management sends the messagedstafélthat it really

cares about safety and that they should too. Managek needs to
establish safety as a core value of the organisattocan accomplish
this by setting objectives and safety goals, theldihg managers and
employees accountable for achieving those goalaff ok up to

management for:

a) clear direction in the form of credible policies, objectives, goals
standards, etc.;
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b) adequate resources, including sufficient time, to fulfil assigned
tasks safely and efficiently; and

C) expertise in terms of access to experience through safety
literature, training, seminars, etc.

This onus on management applies regardless of itee & type of
organisation providing the aviation service. Thke rof management in
managing safety is a recurring theme throughostrttanual.

3.2 Responsibilities and Accountabilities

Responsibility and accountability are closely rethiconcepts. While
individual staff members are responsible for tlations, they are also
accountable to their supervisor or manager forstife performance of
their functions and may be called on to justifyitrections. Although
individuals must be accountable for their own awiomanagers and
supervisors are accountable for the overall perdmee of the group that
reports to them. Accountability is a two-way strddanagers are also
accountable for ensuring that their subordinatege htne resources,
training, experience, etc. needed for the safe t¢etiop of their
assigned duties. A formal statement of responsdsli and
accountabilities is advisable, even in small orgations. This statement
clarifies the formal and informal reporting linea the organisational
chart and specifies accountabilities for particudantivities with no
overlap or omission. The contents of the statemalhtvary depending
on organisational size, complexity and relationship

The Need for Global Cooperation

Although the organisational elements described abloave specific
roles and responsibilities for safety manageméetjriternational nature
of aviation demands that their individual efforte mtegrated into a
coherent, global aviation safety system, requirtwpperation and
collaboration at all levels. Global collaborationcars in international
fora such as:

a) corporate associations (e.g. IATA, ACI, ATA abANSO);

b) national and international aviation associaiae.g. NBAA,
EBAA and IBAC);

C) international federations of national assooiai (e.g. IFALPA
and IFATCA);

d) international safety bodies (e.g. FSF and ISASI

e) industry/government groups (e.g. CAST and GAHwd

f) major manufacturers’ safety forums.
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Such organisations are able to provide “subjecttenagxperts” for

meetings and studies. For example, manufacturens imate input

through “user” groups, and the users themselves m@sult the
manufacturers to better understand particular djpgraractices. As a
result, there is a healthy crosspollination of gafelated information
and knowledge. Such collaborative efforts not canlg safety oriented
but also make good business sense for the follovaagons:

a) The air transport industry is strongly interglegent. The
consequences of a major air disaster can affecty nadnthe
stakeholders. Mutual concern over damage to theisitngs
reputation, goodwill and public confidence tends pmote
collective action over the parochial pursuit ofgpkinterests.

b) There is strength in collective action.

C) Globalisation of markets has transcended Shatelers and
authority.

Examples of the ways in which global collaborationproves the
efficiency and effectiveness of safety managem#aite include:

a) harmonisation, coherence and interoperability thhouniversal
design standards, SOPs and terminology;

b) global sharing of safety-related information;

C) early identification and resolution of global syste hazards; and

d) back-up and mutual reinforcement through overlageitfort and
sharing of specialist resources

SELF-ASSESSMENT EXERCISE

The responsibility for safety and effective safgtgnagement is shared
among a wide spectrum of organisations and ingiigt Discuss.

4.0 CONCLUSION

A wide range of responsibilities exist in any ongational setting,
depending on the size, structure and potential radg of risk
envisaged. It is in this regard the responsibiidy safety and effective
safety management is shared among a consortiumgahisations and
institutions, including international organisatipnState regulatory
authorities, owners and operators, service prosidand other
stakeholders in the Aviation sector like any otk&ucture of similar
kind.
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5.0 SUMMARY

This unit pinpoint the stakeholders in the aviatiomlustry whose
responsibilities are paramount in the maintenaricafety in the sector.
The state ensures a conducive environment is pedyidHaving
developed appropriate legislation governing avigtadso the State must
establish a regulatory body to set the rules, egns and procedures
by which the State implements its safety programhme manufacturer
is expected to produce equipment that complies thighairworthiness
and other standards of domestic and foreign goventsn Finally the
links between aviation safety and profitability akey roles and
expectations that all stakeholder associations reastire to advance
both public, private and commercial interests.

6.0 TUTOR MARKED ASSIGNMENT

With relevant example discuss the role of the Statea key player in
organisational safety.
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1.0 INTRODUCTION

As discussed in this module, safety is a conditromvhich the risk of

harm or damage is limited to an acceptable levek $afety hazards
creating risk may become evident after an obvigeadh of safety, such
as an accident or incident, or they may be proalstidentified through

formal safety management programmes before an lasaiiety event

occurs. Having identified a safety hazard, the @ased risks must be
assessed. With a clear understanding of the natlirthe risks, a

determination can be made as to the “acceptabitifythe risks. Those
found to be unacceptable must be acted upon. Safatyagement is
centred on such a systematic approach to hazantifidation and risk

management — in the interests of minimising thes los human life,

property damage, and financial, environmental aiesal losses.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the concept of risk

. explain the cooperate safety models

. explain the culture in safety management

. explain the concepts of accidents and incidents safety
management.
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3.0 MAIN CONTENT

3.1 Concept of Risk

Since safety is defined in terms of risk, any cdesation of safety must
therefore involve the concept of risk. There issmch thing as absolute
safety. Before any assessment can be made as thewrloe not a system
is safe, it is first necessary to determine whatéabceptable level of risk
is for the system. Risks are often expressed dsapilities; however,
the concept of risk involves more than probabaiti@o illustrate this
with a hypothetical example, let us assume thatpttedability of the
supporting cable of a 100-passenger cable candgadnd allowing the
cable car to fall was assessed as being the sare gsobability of a
12-passenger elevator failing and allowing the &lewvto fall. While the
probabilities of the events occurring may be thenesathe potential
consequences of the cable car accident are muck sewere. Risk is
therefore two-dimensional. Evaluation of the acabpity of a given
risk associated with a particular hazard must asMake into account
both thelikelihood of occurrence of the hazard and geverity of its
potential consequences. The perceptions of riskoeatlerived from the
following three broad categories:

a) risks that are so high that they are unaccegptab

b) risks that are so low that they are acceptainid;

C) risks in between the two categories (a anevbgre consideration
needs to be given to the various trade-offs betwesks and
benefits. If the risk does not meet the predeteeshimcceptability
criteria, an attempt must always be made to redute a level
that is acceptable, using appropriate mitigatiawcpdures. If the
risk cannot be reduced to or below the acceptaviel | it may be
regarded as tolerable if:

. the risk is less than the predetermined unacceptambit;

. the risk has been reduced to a level that is asa®weasonably
practicable; and

. the benefits of the proposed system or changesudfieient to

justify accepting the risk.

Note. — All three of the above criteria should hésfied before a risk
is classed as tolerable.

Even where the risk is classed as acceptable gtd&); if any measures
that could result in the further reduction of tligkrare identified, and

these measures require little effort or resouroemplement, then they
should be implemented. The acronAbhARP is used to describe a risk
that has been reduced to a level thasikw as reasonably practicable.
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In determining what is“reasonably practicable” in this context,
consideration should be given to both the techrfeaibility of further
reducing the risk, and the cost; this could incladeost-benefit study.
Showing that the risk in a system is ALARP mearad &ny further risk
reduction is either impracticable or grossly outyiheid by the costs. It
should, however, be borne in mind that when anviddal or society
“accepts” a risk, this does not mean that the isskliminated. Some
level of risk remains; however, the individual arcity has accepted
that the residual risk is sufficiently low thatig outweighed by the
benefits. These concepts are Iillustrated diagramaigt in the
Tolerability of Risk (TOR) triangle in Figure 1 lmsV. (In this figure, the
degree of risk is represented by the width of trengle.) Tolerability
of Risk (TOR) triangle

Risk

—
Unacceptable
region
Tolerable
region
(ALARP)
Acceptable
region
Negligible

sk

Accidents versus Incidents in the Aviation Sector
Definitions of accidents and incidents may be sunsed as follows:

a) An accidentis an occurrence during the operation of an aitcraf
which entails:

1) a fatality or serious injury;

2) substantial damage to the aircraft involving st failure or
requiring major repair; or

3) the aircraft is missing or is completely inacceksib

b) An incident is an occurrence, other than an accident, assdciate
with the operation of an aircraft which affectscould affect the
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safety of operation. A serious incident is an iecidinvolving
circumstances indicating that an accident neartyioed.

The ICAO definitions use the word “occurrence” nalicate an accident
or incident. From the perspective of safety managemthere is a
danger in concentrating on the difference betweenidants and
incidents using definitions that may be arbitrand dimiting. Many

incidents occur every day which may or may not éported to the
investigation authority but which come close tongeaccidents — often
exposing significant risks. Since there is no ipjuor little or no

damage, such incidents might not be investigatdus & unfortunate
because the investigation of an incident may yisddter results for
hazard identification than the investigation of accident. The
difference between an accident and an incident siayply be an

element of chance. Indeed, an incident may be thowg as an

undesired event that under slightly different ansiances could have
resulted in harm to people or damage to propertytans would have
been classified as an accident.

3.2 Accident Causation

The strongest evidence of a serious breach of grsys safety is an
accident. Since safety management aims to redwec@rbbability and
consequences of accidents, an understanding ofleaxtcand incident
causation is essential to understanding safety geganant. Because
accidents and incidents are closely related, nemgit is made to
differentiate accident causation from incident ceias.

3.2.1 Traditional view of causation
Following a major accident, the questions listelbWwanay be asked:

a) How andwhydid competent personnel make the errors necessary
to precipitate the accident?
b) Could something like this happen again?

Traditionally, investigators have examined a chah events or
circumstances that ultimately led to someone dosgmnething
inappropriate, thereby triggering the accident. sThhappropriate
behaviour may have been an error in judgement (sisch deviation
from SOPSs), an error due to inattention, or a @edite violation of the
rules. Following the traditional approach, the istigative focus was
more often than not on finding someone to blamel (@mish) for the
accident. At best, safety management efforts wemecentrated on
finding ways to reduce the risk of such unsafe aeisg committed in
the first place. However, the errors or violatidhat trigger accidents
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seem to occur randomly. With no particular pattewnpursue, such
safety management efforts to reduce or eliminatdam events may be
ineffective. Analysis of accident data all too ofteeveals that the
situation prior to the accident wdsipe for an accident” Safety-
minded persons may even have been saying thatsijwsa a matter of
time before these circumstances led to an accid®hen the accident
occurs, often healthy, qualified, experienced, waiéd and well-
equipped personnel were found to have committent®ithat triggered
the accident. They (and their colleagues) may havamitted these
errors or unsafe practices many times before withadverse
consequences. In addition, some of the unsafe wonsliin which they
were operating may have been present for years agdnout causing
an accident. In other words, an element of chasigegdsent. Sometimes
these unsafe conditions were the consequence adiales made by
management; it recognised the risks, but otherripge required a
trade-off. Indeed, front-line personnel often wanka context that is
defined by organisational and management factoyerizetheir control.
The front-line employees are merely part of a larggstem. To be
successful, safety management systems (SMS) requiralternative
understanding of accident causation — one thatrtégpen examining
the total context (i.e. th&ystemin which people work.

3.2.2 Modern View of Causation

According to modern thinking, accidents require ¢tbening together of
a number of enabling factors — each one necessarynbitself not
sufficient to breach system defences. Major equigm@ilures or
operational personnel errors are seldom the salsecaf breaches in
safety defences. Often these breakdowns are treegoance of human
failures in decision-making The breakdowns may involvactive
failures at the operational level, datent conditionsconducive to
facilitating a breach of the system’s inherent safdefences. Most
accidents include both active and latent conditidfigure 1.2 portrays
an accident causation model that assists in uradwlistg the interplay of
organisational and management factors (i.e. sy&etors) in accident
causation. Various “defences” are built into thaatwn system to
protect against inappropriate performance or peaisions at all levels
of the system (i.e. the front-line workplace, thgervisory levels and
senior management). This model shows that whileamasgtional
factors, including management decisions, can cridént conditions
that could lead to an accident, they also conteibiat the system’s
defences.
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Organization Workplace Crew/Team Defences Outcome
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Fig 1.2: Accident causation modéhdapted from Prof. James
Reason)

Errors and violations having an immediate adveffexiecan be viewed
asunsafe acts; these are generally associated with front-linesqenel
(pilots, ATCOs, AMEs, etc.). These unsafe acts rpayetrate the
various defences put in place to protect the aviaslystem by company
management, the regulatory authorities, etc., tieguin an accident.
These unsafe acts may be the result of normalssroorthey may result
from deliberate violations of prescribed proceduses practices. The
model recognises that there are many error- oratrai-producing
conditions in the work environment that may affextividual or team
behaviour. These unsafe acts are committed in @nabpnal context
which includedatent unsafe conditions. A latent condition is the result
of an action or decision made well before an actidés consequences
may remain dormant for a long time. Individuallyhese latent
conditions are usually not harmful since they aseperceived as being
failures in the first place. Latent unsafe congitomay only become
evident once the system’s defences have been lm@athey may have
been present in the system well before an accidedtare generally
created by decision-makers, regulators and otheplpdar removed in
time and space from the accident. Front-line destgmflicting goals
(e.g. service that is on time versus safety); dafe®rganisations (e.g.
poor internal communications); or bad managemertisams (e.g.
deferral of a maintenance item).

Effective safety management efforts aim to idenéid mitigate these
latent unsafe conditions on a system-wide basiBerahan by localised
efforts to minimize unsafe acts by individuals. Bumsafe acts may
only be symptoms of safety problems, not causesnkv the best-run
organisations, most latent unsafe conditions stath the decision
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makers. These decision-makers are subject to ndramahn biases and
limitations, as well as to very real constraintstiofe, budget, politics,
etc. Since some of the unsafe decisions cannotédveipted, steps must
be taken to detect them and to reduce their adveossequences.
Fallible decisions by line management may takefdine of inadequate
procedures, poor scheduling or neglect of recotpezazards. They
may lead to inadequate knowledge and skills orpnajriate operating
procedures. How well line management and the osgéion as a whole
perform their functions sets the scene for errorviolation-producing
conditions. For example, how effective is managdmeth respect to
setting attainable work goals, organising tasks @sdurces, managing
day to- day affairs, and communicating internalhd &externally? The
fallible decisions made by company management asgulatory
authorities are too often the consequence of inzteqresources.
However, avoiding the costs of strengthening tHetgeof the system
can facilitate accidents that are so expensive hamkrupt the operator.

3.3 Incidents: Precursors of Accidents

Regardless of the accident causation model usptatly there would
have been precursors evident before the acciddhtod often, these
precursors only become evident with hindsight. hatensafe conditions
may have existed at the time of the occurrencentiigeng and
validating these latent unsafe conditions requiveohjective, in-depth
risk analysis. Although it is important to fullyviastigate accidents with
high numbers of fatalities, it may not be the mfvattful means for
identifying safety deficiencies. Care must be takerensure that the
“blood priority” (often prevalent in the media after significantslas
life) does not detract from a rational risk anadysif latent unsafe
conditions in aviation. While using accident invgations to identify
hazards is important, it is a reactive and costlgthod to improve
safety. Research into industrial safety in 1969catd that for every
600 reported occurrences with no injury or damé#lgere were some:

. 30 incidents involving property damage;
. 10 accidents involving serious injuries; and
. 1 major or fatal injury.
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The 1-10-30-600 ratio shown in Figure above isdative of a wasted
opportunity if investigative efforts are focusedlyron those rare
occurrences where there is serious injury or Sicamit damage. The
factors contributing to such accidents may be prege hundreds of
incidents and could be identified —before seriongiry or damage
ensues. Effective safety management requires thfiteasidd management
identify and analyse hazards before they resudtcitidents. In aviation
incidents, injury and damage are generally lessifsgignt than in
accidents. Accordingly, there is less publicity cxsated with these
occurrences. In principle, more information regagdsuch occurrences
should be available (e.g. live withesses and undanhdlight recorders).
Without the threat of substantial damage suitggetlaéso tends to be less
of an adversarial atmosphere during the investigatiThus, there
should be a better opportunity to identify wthe incidents occurred
and, equallyhowthe defences in place prevented them from becoming
accidents. In an ideal world, the underlying safi#ficiencies could all
be identified and preventive measures to ameliothtese unsafe
conditions could be initiated before an accidermuos.

SELF-ASSESSMENT EXERCISE
1. Differentiate between traditional and modern vidwausation in

safety management.
2. With the aid of a diagram explain the accident etioa model
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4.0 CONCLUSION

The concept of safety is most times defined in seaithe level of risk
involved which makes it a relative term depending brganisation or
environment. The need for assessment becomes pamaro safety
Study irrespective of causation either from thelitranal or the modern
point of view.

5.0 SUMMARY

This unit highlights the various views of accideoausation in
understanding safety. The term accident was difteated from
incident. Tolerability of Risk (TOR) and the acromALARP wasused

to describe risk that has been reduced to a lewdl is as low as
reasonably practicableln this context, consideration was given to both
the technical feasibility of reducing risk, and tust-benefit study.

6.0 TUTOR-MARKED ASSIGNMENT

Risks are often expressed as probabilities; howekierconcept of risk
involves more than probabilities. Discuss
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1.0 INTRODUCTION

In a high-technology industry such as aviation, theus of problem
solving is often on technology. However, the acetdecord repeatedly
demonstrates that at least three out of four antsdenvolve

performance errors made by apparently healthy approgariately

qualified individuals. In the rush to embrace neschinologies, the
people who must interface with and use this equignmee often

overlooked. The sources of some of the problemssiogu or

contributing to these accidents may be traced tor mmuipment or
procedure design, or to inadequate training or aip®y instructions.
Whatever the origin, understanding normal human fop@ance

capabilities, limitations and behaviour in the @temal context is
central to understanding safety management. Arntiveuapproach to
Human Factors is no longer appropriate. The hun@ment is the most
flexible and adaptable part of the aviation systbui,it is also the most
vulnerable to influences that can adversely afitscperformance. With
the majority of accidents resulting from less thgptimum human
performance, there has been a tendency to mertipus¢ them to

human error. However, the term “human error” idittie help in safety

management. Although it may indicatehere in the system the
breakdown occurred, it provides no guidance ashgit occurred. An

error attributed to humans may have been desigmeed or stimulated
by inadequate equipment or training, badly desigpextedures, or a
poor layout of checklists or manuals. Furthermdhe term “human
error” allows concealment of the underlying factthrat must be brought
to the fore if accidents are to be prevented. Iideno safety thinking,
human error is the starting point rather than tiop@ng point. Safety
management initiatives seek ways of preventing hueneors that might
jeopardize safety, and ways of minimizing the adgersafety
consequences of the errors that will inevitablyuscdhis requires an
understanding of the operating context in which aosmerr (i.e. an
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understanding of the factors and conditions affigctihuman
performance in the workplace).

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. highlight the importance of Safety in Aviation irglty using the

SHEL Model
. explain some of the more important factors affegtimdividual
actions and resultant effect of disaster and sarfetiye workplace
. recognise influence of organisational behaviour safety
management.

3.0 MAIN CONTENT
3.1 SHEL Model of Safety Management

The workplace typically involves a complex set oferrelated factors
and conditions, which may affect human performaite SHEL model
(sometimes referred to as the SHELL model) can deduto help
visualise the interrelationships among the varicamponents of the
aviation system. This model is a development oftthditional“man-
machine-environmentystem. It places emphasis on the human being
and the human’s interfaces with the other companentthe aviation
system. The SHEL model’s name is derived from thigai letters of its
four components:

a) Software (S) (procedures, training, support, etc.); and

b) Hardware (H) (machine and equipment);

C) Environment (E) (the operating circumstances in which the rest
of the L-H-S system must function); and

d) Liveware (L) (humans in the workplace).
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S = Software {procedures, In this model the match or
symbology, etc.) mismatch of the blocks (interface)

H = Hardware {machine) Is just as important as the

E = Environment charactenstics of the blocks

L = Liveware (human) themselves. A mismatch can be

a source of human error,

Figure 1:  SHEL model

Figure 1. depicts the SHEL model. This building dodiagram is
intended to provide a basic understanding of thHatiomship of the
human to other factors in the workplace.

Liveware: In the centre of the SHEL model are those perabtise front
line of operations. Although people are remarkaddpptable, they are
subject to considerable variations in performandemans are not
standardized to the same degree as hardware, sagles of this block
are not simple and straight. People do not interfaerfectly with the
various components of the world in which they wadrk. avoid tensions
that may compromise human performance, the eftdatsegularities at
the interfaces between the various SHEL blocks #mel central
Liveware block must be understood. The other corapts of the
system must be carefully matched to humans if stes the system are
to be avoided. Several factors put the rough edgeshe Liveware
block. Some of the more important factors affectimglividual
performance are listed below:

a) Physical factors. These include the individual's physical
capabilities to perform the required tasks, e.gersjth, height,
reach, vision and hearing.

b) Physiological factors: These include those factors which affect

the human’s internal physical processes, whichccanmpromise a
person’s physical and cognitive performance, e.gygen
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d)

availability, general health and fitness, diseaséreess, tobacco,
drug or alcohol use, personal stress, fatigue aagnancy.

Psychological factors: These include those factors affecting the
psychological preparedness of the individual to tmalé the
circumstances that might occur, e.g. adequacy ainitrg,
knowledge and experience, and workload. The indafid
psychological fithess includes motivation and judeet, attitude
towards risky behaviour, confidence and stress.

Psycho-social factors: These include all those external factors in
the social system of individuals that bring pressto bear on
them in their work and non-work environments, eug.argument
with a supervisor, labour-management disputes, ahdm the
family, personal financial problems or other doreetnsion.

The SHEL model is particularly useful in visualgihe interfaces
between the various components of the aviatioregysThese include:

Liveware-Hardware (L-H). The interface between the human
and the machine (ergonomics) is the one most corymon
considered when speaking of Human Factors. It dwtes how
the human interfaces with the physical work enwvinent, e.g.
the design of seats to fit the sitting charactiessbf the human
body, displays to match the sensory and informagimcessing
characteristics of the user, and proper movemesdjng and
location of controls for the user. However, theseai natural
human tendency to adapt to L-H mismatches. Thidelecy may
mask serious deficiencies, which may only becomdesw after
an accident.

Liveware-Software (L-S). The L-S interface is the relationship
between the individual and the supporting systeousid in the
workplace, e.g. the regulations, manuals, cheskltblications,
SOPs and computer software. It includes sutiser
friendliness” issues as currency, accuracy, format and
presentation, vocabulary, clarity and symbology.

Liveware-Liveware (L-L). The L-L interface is the relationship
between the individual and other persons in thekplace. Flight
crews, ATCOs, AMEs and other operational persorfmettion
as groups, and group influences play a role inrgeteng human
behaviour and performance. This interface is carexrwith
leadership, cooperation, teamwork and personatitgractions.
The advent of crew resource management (CRM) asted in
considerable focus on this interface. CRM trainiagd its
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extension to ATS (team resource management (TRNMY a
maintenance (maintenance resource management (MRM))
promote teamwork and focus on the management ofnalor
human errors. Stafffmanagement relationships @@ within the
scope of this interface, as are corporate culewogorate climate
and company operating pressures, which can allifsigntly
affect human performance.

. Liveware-Environment (L-E). This interface involves the
relationship between the individual and the intearad external
environments. The internal workplace environmentudes such
physical considerations as temperature, ambierttt, ligoise,
vibration and air quality. The external environméfar pilots)
includes such things as visibility, turbulence atefrain.
Increasingly, the 24/7 aviation work environmentcludes
disturbances to normal biological rhythms, e.geglpatterns. In
addition, the aviation system operates within atexnof broad
political and economic constraints, which in turffeet the
overall corporate environment. Included here ahdactors as
the adequacy of physical facilities and supporimfgastructure,
the local financial situation, and regulatory effeeness. Just as
the immediate work environment may create presstoeske
short cuts, inadequate infrastructure support mago a
compromise the quality of decision-making. Caredse® be
taken in order that problems (hazards) do not ‘flatbugh the
cracks” at the interfaces. For the most part, thegh edges of
these interfaces can be managed, for example:

a) The designer can ensure the performance rdlalmf the
equipment under specified operating conditions.

b) During the certification process, the regulat@uthority can
define the conditions under which the equipment baysed.

C) The organisation’s management can specify Saiesprovide
initial and recurrent training for the safe usehef equipment.

d) Individual equipment operators can ensure tfamiliarity and
confidence in using the equipment safely under refuired
operating conditions.

3.2 Culture and Safety Management

Culture influences the values, beliefs and behasitlat we share with
the other members of our various social groupstueilserves to bind
us together as members of groups and to providescas to how to
behave in both normal and unusual situations. Speople see culture
as the “collective programming of the mind”. Cuéus the complex,
social dynamic that sets the rules of the gameh@rframework for all
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our interpersonal interactions. It is the sum taiélthe way people
conduct their affairs in a particular social milieQulture provides a
context in which things happen. For safety managgmanderstanding
this context called culture is an important detewami of human
performance and its limitations. The Western warldipproach to
management is often based on an emotionally detachgonality,
which is considered to bscientifically” based. It assumes that human
cultures in the workplace resemble the laws of @syand engineering,
which are universal in application. This assumptieflects a Western
cultural bias.

Aviation safety must transcend national boundariesluding all the
cultures therein. On a global scale, the aviatrafustry has achieved a
remarkable level of standardisation across airdsgdés, countries and
peoples. Nevertheless, it is not difficult to detddferences in how
people respond in similar situations. As peopléha industry interact
(the Liveware-Liveware (L-L) interface), their tigactions are affected
by the differences in their cultural background#fddent cultures have
different ways of dealing with common problems. @ngations are not
immune to cultural considerations. Organisatiorgthdviour is subject
to these influences at every level. The followihgee levels of culture
have relevance to safety management initiatives:

a) National culture recognises and identifies the national
characteristics and value systems of particulaonat People of
different nationalities differ, for example, in the@esponse to
authority, how they deal with uncertainty and amoiiig and
how they express their individuality. They are atitattuned to
the collective needs of the group (team or orgaioispin the
same way. In collectivist cultures, there is acaepé of unequal
status and deference to leaders. Such factors rffagt ahe
willingness of individuals to question decisionsaations — an
important consideration in CRM. Work assignmentat tmix
national cultures may also affect team performamgereating
misunderstandings.

b) Professional culture recognises and identifies the behaviour and
characteristics of particular professional groupg.(the typical
behaviour of pilots vis-a-vis that of ATCOs or AME hrough
personnel selection, education and training, ordbe
experience, etc., professionals (e.g. doctors, éasyypilots and
ATCOs) tend to adopt the value system of, and agvel
behaviour patterns consistent with, their peergy tkearn to
“‘walk and talk” alike. They generally share a pride in their
profession and are motivated to excel in it. On dkieer hand,
they frequently have a sense of personal invulnigsgle.g. they
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feel that their performance is not affected by peat problems
and that they do not make errors in situationsigifi stress.

C) Organisational culture recognises and identifies the behaviour
and values of particular organisations (e.g. theabmur of
members of one company versus that of another coynpa
government versus private sector behaviour). Osgdioins
provide a shell for national and professional aeléu In an
airline, for example, pilots may come from differgmofessional
backgrounds (e.g. military versus civilian expecienand bush or
commuter operations versus development within gelaarrier).
They may also come from different organisationdiucas due to
corporate mergers or layoffs. Generally, persoiméie aviation
industry enjoy a sense of belonging. They are @xfaed in their
day-to-day behaviour by the values of their orgatini®. Does
the organisation recognise merit? Promote indiVidoidiative?
Encourage risk taking? Tolerate breeches of SORsAd®e open
two-way communications, etc.? Thus the organisasam major
determinant of employee behaviour.

The greatest scope for creating and nourishingltareuof safety is at
the organisational level. This is commonly referited as corporate
safety culture and is discussed further below. The three cultseds
described above determine, for example, how juniolisrelate to their
seniors, how information is shared, how personniéll rgact under
stress, how particular technologies will be embdad®w authority will
be acted upon and how organisations react to huarrans (e.g. punish
offenders or learn from experience). Culture wdl & factor in how
automation is applied; how procedures (SOPs) aneldeed; how
documentation is prepared, presented, and received; training is
developed and delivered; how work assignments adenrelationships
between pilots and Air Traffic Control (ATC); relatships with unions,
etc. In other words, culture impacts on virtuallyes type of
interpersonal transaction. In addition, culturahgiderations creep into
the design of equipment and tools. Technology mpgpear to be
culture-neutral, but it reflects the biases of tmanufacturer (e.g.
consider the English language bias implicit in muwdhthe world’'s
computer software). Yet, there is no right and mong culture; they are
what they are and they each possess a blend ofg#ise and
weaknesses.

3.2.1 Corporate Safety Culture
As seen above, many factors create the contexiuoran behaviour in
the workplace. Organisational or corporate cultseés the boundaries

for accepted human behaviour in the workplace hpabdishing the
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behavioural norms and limits. Thus, organisatiaratorporate culture
provides a cornerstone for managerial and empldgegesion-making —
“This is how we do things here!Safety culture is a natural bi-product
of corporate culture. The corporate attitude towasafety influences the
employees’ collective approach to safety. Safetituoel consists of
shared beliefs, practices and attitudes. The tonedfety culture is set
and nurtured by the words and actions of seniorag@ment. Corporate
safety culture then is the atmosphere created magement that shapes
workers’ attitudes towards safety.

Safety culture is affected by such factors as:

a) management’s actions and priorities;

b) policies and procedures;

C) supervisory practices;

d) safety planning and goals;

e) actions in response to unsafe behaviours;
f) employee training and motivation; and

9) employee involvement or “buy-in”.

The ultimate responsibility for safety rests withetdirectors and
management of the organisation — whether it is idme, a service

provider (e.g. airports and ATS) or an approved nedance

organisation (AMO). The safety ethos of an orgdiosais established
from the outset by the extent to which senior managnt accepts
responsibility for safe operations and for the nggmaent of risk. How

line management deals with the day-to-day actwittefundamental to a
sound safety culture. Are the correct lessons bdnagvn from actual

line experiences and the appropriate actions takea?®he affected staff
constructively involved in this process, or do thiegl they are the
victims of management’s unilateral action? The tietship that line

management has with the representatives of thdategy authority is

also indicative of a healthy safety culture or ndhis relationship

should be marked by professional courtesy, but etbugh distance so
as not to compromise accountability. Opennesslgalll to better safety
communications than strict enforcement of reguretioThe former

approach encourages constructive dialogue, whéddtier encourages
concealing or ignoring the real safety problems.

3.2.2 Positive Safety Culture

Although compliance with safety regulations is faméntal to safety,
contemporary thinking is that much more is requi@tyanisations that
simply comply with the minimum standards set by tegulations are
not in a good position to identify emerging safgiyoblems. An

effective way to promote a safe operation is touemshat an operator
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has developed a positive safety culture. Simply, piltstaff must be
responsible for, and consider the impact of, safetyeverything they
do. This way of thinking must be so deep-rooted thewuly becomes a
“culture” . All decisions (for example, whether by the Boand
Directors, by a driver on the ramp, or by an AMIEgd to consider the
implications on safety. A positive safety cultureshbe generated from
the “top down”. It relies on a high degree of trust and respetiveen
workers and management. Workers must believe they will be
supported in any decisions made in the interestsatéty. They must
also understand that intentional breaches of safe&y jeopardise
operations will not be tolerated. There is alsoigmicant degree of
interdependence between the safety culture andr @bgects of an
SMS. A positive safety culture is essential for dffective operation of
an SMS. However, the culture of an organisatioal$® shaped by the
existence of a formal SMS. An organisation shotleréfore not wait
until it has achieved an ideal safety culture befmtroducing an SMS.
The culture will develop as exposure to, and expee with, safety
management increases.

3.2.3 Indications of a Positive Safety Culture

A positive safety culture demonstrates the follayvattributes:

1. Senior management places strong emphasis oty safgart of
the strategy of controlling risks (i.e. minimisitagses).

2. Decision-makers and operational personnel hotdalistic view
of the short- and long-term hazards involved indhganisation’s
activities.

3. Those in senior positions:

a. foster a climate in which there is a positivatiale towards

criticisms, comments and feedback from lower leveisthe
organisation on safety matters;

b. do not use their influence to force theirwgeon subordinates;
and
C. implement measures to contain the consequeoicédentified

safety deficiencies.

3. Senior management promotes a non-punitive \wgrki
environment. Some organisations use the term “muasture”
instead of “non-punitive”.

The term non-punitiveoes notimply blanket immunity.

4. There is an awareness of the importance of agmwating
relevant safety information at all levels of thgamisation (both
within and with outside entities).
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There are realistic and workable rules relatmdpazards, safety
and potential sources of damage.

Personnel are well trained and understand tmsexjuences of
unsafe acts.

There is a low incidence of risk-taking behavjoand a safety
ethic that discourages such behaviour.

Positive safety cultures typically are:

a)

b)

Informed cultures. Management fosters a culture where people
understand the hazards and risks inherent in the¥as of
operation. Personnel are provided with the necgdsawledge,
skills and job experience to work safely, and they encouraged

to identify the threats to their safety and to sée& changes
necessary to overcome them.

Learning cultures. Learning is seen as more than a requirement
for initial skills training; rather it is valued aslifetime process.
People are encouraged to develop and apply theirskilis and
knowledge to enhance organisational safety. Stafuadated on
safety issues by management, and safety reportie@neack to
staff so that everyone can learn the pertinentysédssons.

Reporting cultures. Managers and operational personnel freely
share critical safety information without the thred punitive
action. This is frequently referred to as creategcorporate
reporting culture. Personnel are able to reporatis or safety
concerns as they become aware of them, withoutdiesanction

or embarrassment.

Just cultures. While a non-punitive environment is fundamental
for a good reporting culture, the workforce musbvwnand agree
on what is acceptable and what is unacceptable vimeha
Negligence or deliberate violations must not beertated by
management (even in a non-punitive environmenfusAculture
recognizes that, in certain circumstances, theng lmeaa need for
punitive action and attempts to define the lineMeetn acceptable
and unacceptable actions or activities. Table 1nsanses three
corporate responses to safety issues that rangedrpoor safety
culture through the indifferent (or bureaucratippeoach (which
only meets minimum acceptable requirements), to itheal
positive safety culture.
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Tablel: Characteristics of different safety cultures
Safety Culture: |:> Poor Bureaucratic Positive
Characteristics
Hazard information is: Suppressed Ignored Actively sought
Safety messengers are: Discouraged or Tolerated Trained and
punished encouraged
Responsibility for safety Avoided Fragmented Shared
is:
Dissemination of safety Discouraged Allowed but Rewarded
information is: discouraged
Failures lead to: Cover-ups Local fixes Inquiries and
systemic reform
New ideas are: Crushed Considered as new Welcomed
problems (not
opportunities)

Blame and punishment

Once an investigation has identified tbauseof an occurrence, it is
usually evident whao‘caused” the event. Traditionally, blame (and
punishment) could then be assigned. While the legaironments vary

widely between States, many States still focusr threiestigations on

determining blame and apportioning liability. Fdremn, punishment

remains a principal safety tool. Philosophicallynigshment is appealing
from several points of view, such as:

. seeking retribution for a breach of trust;
. protecting society from repeat offenders;
. altering individual behaviour; and

. setting an example for others.

Punishment may have a role to play where peopleniimnally
contravene the “rules”. Arguably, such sanctionsy ndeter the
perpetrator of the violation (or others in simil@rcumstances). If an
accident was the result of an error in judgemenéachnique, it is almost
impossible to effectively punish for that error. adlges could be made
in selection or training processes or the systemidcbe made more
tolerant of such errors. If punishment is seleatedsuch cases, two
outcomes are almost certain. Firstly, no furthgorées will be received
of such errors. Secondly, since nothing has beere do change the
situation, the same accident could be expectedagai
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Perhaps society needs to use punishment in orderete out justice.
However, the global experience suggests that porash has little, if
any, systemic value on safety. Except in wilful esaof negligent
behaviour with deliberate violations of the normsinishment serves
little purpose from a safety perspective. In muéhthe international
aviation community, a more enlightened view of thke of punishment
is emerging. In part, this parallels a growing ustending of the causes
of human errors (as opposed to violations). Eramesnow being viewed
as theresults of some situation or circumstance, not necessaniy
causesof them. As a result, managers are beginning t& seg the
unsafe conditions that facilitate such errors. They beginning to find
that the systematic identification of organisatiomeaknesses and
safety deficiencies pays a much higher dividendstdety management
than punishing individuals. (That is not to saytttizese enlightened
organisations are not required to take action agandividuals who fail
to improve after counselling and/or extra trainjighile many aviation
operations are taking this positive approach to rh@nagement of
safety, others have been slow to adopt and implemactive “non-
punitive policies”. Others have been slow to extémeir non-punitive
policies on a corporate-wide basis.

SELF-ASSESSMENT EXERCISE

Explain the concept ‘Corporate safety culture’ éimel role of culture in
Safety management.

4.0 CONCLUSION

Generally, every organisation is made up of persbrirom diverse
backgrounds who enjoy a sense of belonging, bestaeed by the
individual as well as the organisational corporaiture. It goes a long
way in determining how work ethics are preparedywad and adhered
to and the general operations in ensuring safetyhénworkplace, a
situation only possible with the cooperation aral jthint efforts of all in
any organisation.

5.0 SUMMARY

The workplace typically involves a complex set woferrelated factors
and conditions, which may affect human performaand limitations
through cultural influences: values, beliefs antiawours shared with
the other members of our various social groupstutaitherefore serves
to bind workers together as factor necessary ih leossuring effective
operations and organisational safety in the wodgldhe SHEL model
explains man, machine and his environment frontréditional point of
view with emphasis on the various components ofthation industry.
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6.0 TUTOR- MARKED ASSIGNMENT

The SHEL model is particularly useful in visualgithe interfaces
between the various components of the aviationegysiiscuss the
impact of the model to safety management.
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1.0 INTRODUCTION

Human error is cited as being a causal or coningufactor in the
majority of aviation occurrences. All too often goatent personnel
commit errors, although clearly they did not planhave an accident.
Errors are not some type of aberrant behaviouy #re a natural bi-
product of virtually all human endeavours. Errorstnbe accepted as a
normal component of any system where humans anbndémgy
interact.“To err is human.” Given the rough interfaces of the aviation
system (as depicted in the SHEL model), the scopédman errors in
aviation is enormous. Understanding hoarmal people commit errors
is fundamental to safety management. Only thenet&ttive measures
be implemented to minimise the effects of humanreron safety. Even
if not altogether avoidable, human errors aranageableghrough the
application of improved technology, relevant trami and appropriate
regulations and procedures

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain human error and types of error
. discuss safety cycle and cost consideration irtysaf@nagement
. examine some strategies for managing errors inradirc

maintenance.
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3.0 MAIN CONTENT

3.1 Human Error and Error Types

Most measures aimed at error management involve-firee personnel.
However, the performance of pilots, ATCOs, AMEsc.etan be

strongly influenced by organisational, regulatorgultural and

environmental factors affecting the workplace. Faxample,

organisational processes constitute the breedimmyngls for many
predictable human errors, including inadequate canmaoation

facilities, ambiguous procedures, unsatisfactotyedaling, insufficient

resources, and unrealistic budgeting — in fact,paticesses that the
organisation can control. Above discussion sumraarisome of the
factors contributing to human errors — and to aeeid.

Errors may occur at the planning stage or durireyékecution of the
plan. Planning errors lead tomistakes; either the person follows an
inappropriate procedure for dealing with a routoreblem or builds a
plan for an inappropriate course of action to coitd a new situation.
Even when the planned action is appropriate, emaag occur in the
execution of the plan. The Human Factors literatumesuch errors in
execution generally draws a distinction betweepsséind lapses. Aip

is an action which is not carried out as plannediwaiti therefore always
be observable. Aapse is a failure of memory and may not necessarily
be evident to anyone other than the person whorixmued the lapse.

Incidents

HUMAN ERRORS

Fig. 1: Contributory factors to human errors
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Planning errors (mistakes)

In problem solving, we intuitively look for a seft ules (SOPs, rules of
thumb, etc.) that are known and have been usedéafa that will be

appropriate to the problem in hand. Mistakes cauom two ways: the

application of a rule that is not appropriate te $ituation, or the correct
application of a rule that is flawed.

1. Misapplication of good rules. This usually happens when an
operator is faced with a situation that exhibitsngndeatures
common to the circumstances for which the rule wésnded,
but with some significant differences. If the sigrance of the
differences is not recognised, an inappropriatee roday be
applied.

2. Application of bad rules. This involves the use of a procedure
that past experience has shown to work but thattagon
unrecognised flaws. If such a solution works ind¢ireumstances
under which it was first tried, it may become pait the
individual's regular approach to solving that type problem.
When a person does not have a ready-made soluéisadbon
previous experience and/or training, that persoawdr on
personal knowledge and experience.

Developing a solution to a problem using this mdthall inevitably
take longer than applying a rule-based solutiont esquires reasoning
based on knowledge of basic principles. Mistakesazur because of a
lack of knowledge or because of faulty reasoninige Bpplication of
knowledge-based reasoning to a problem will beiqdarly difficult in
circumstances where the individuals are busy, @is #ttention is likely
to be diverted from the reasoning process to d&hl ether issues. The
probability of a mistake occurring becomes greater such
circumstances.

Execution errors (slips and lapses

The actions of experienced and competent persdandlto be routine

and highly practiced; they are carried out in gédy automatic fashion,

except for occasional checks on progress. Slipslapsks can occur as
the result of:

a) Attentional slips. These occur as a result of a failure to monitor
the progress of a routine action at some criticahtp They are
particularly likely when the planned course of awtis similar,
but not identical, to a routinely used procedufeattention is
allowed to wander or a distraction occurs at thécet point
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where the action differs from the usual procedthie,result can
be that the operator will follow the usual proceduather than
the one intended in this instance.

b) Memory lapses.These occur when we either forget what we had
planned to do, or omit an item in a planned sege@h@ctions.

C) Perceptual errors. These are errors in recognition. They occur
when we believe we saw or heard something whiathfferent
from the information actually presented.

Errors versus Violations

Errors (which are a normal human activity) are euilistinct from
violations. Both can lead to a failure of the sgst®oth can result in a
hazardous situation. The difference lies in thennt A violation is a
deliberate act, while an error is unintentionalkdafor example, a
situation in which an ATCO allows an aircraft tosdend through the
level of a cruising aircraft when the DME distariween them is 18
NM, and this occurs in circumstances where the ecbrseparation
minimum is 20 NM. If the ATCO made a mistake inctdating the
difference in the DME distances advised by thetgjlthis would be an
error. If the ATCO calculated the distance corseethd allowed the
descending aircraft to continue through the levehe cruising aircraft
knowing that the required separation minimum did e»ast, this would
be a violation. Some violations are the result obrmpor unrealistic
procedures where people have developed “work asiundaccomplish
the task. In such cases, it is very important thay be reported as soon
as they are encountered in order that the procedwme be corrected. In
any event, violations should not be tolerated. €Heave been accidents
where a corporate culture that tolerated or, in es@ases, encouraged
the taking of short cuts rather than the following published
procedures was identified as a contributory cause.

Control of human error

Fortunately, few errors lead to adverse conseqeentst alone

accidents. Typically, errors are identified and reoted with no

undesirable outcomes, for example, selecting aariact frequency or
setting the altitude bug to the wrong altitude. tB@ understanding that
errors are normal in human behaviour, the totahieation of human

error would be an unrealistic goal. The challerfgentis not merely to
prevent errors but to learn to safely manage theitable errors. Three
strategies for managing errors in aircraft mainteea are briefly

discussed below:
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a) Error reduction strategies intervene directly at the source of the
error by reducing or eliminating the contributingcfors to the
error. Examples of error reduction strategies idelimproving
the access to an aircraft component for maintenangaoving
the lighting in which the task is to be performedducing
environmental distractions and providing betteiinireg. Most
error management strategies used in aircraft nraaniee fall into
this category.

b) Error capturing assumes the error has already been made. The
intent is to“capture” the error before any adverse consequences
of the error are felt. Error capturing is differeftom error
reduction in that it does not directly serve toues or eliminate
the error. Examples of error-capturing strategieduide cross-
checking to verify correct task completion and fiomal test
flights.

C) Error tolerance refers to the ability of a system to accept an
error without serious consequence. Examples of umeasto
increase error tolerance are the incorporation afltipte
hydraulic or electrical systems on an aircraft toovide
redundancy, and a structural inspection prograniraegrovides
multiple opportunities to detect a fatigue crack before it
reaches critical length.

3.2 Safety Cycle

Given the number and potential relationships of fdxetors that may
affect safety, an effective SMS is required. Anragke of the type of
systematic process required is shown in Figure Briéf description of
the safety cycle follows:

Identify
hazard

Monitor
progress

Take .
action

\ Risk
commuinication

Fig 2: Safety Cycle

Controf
options

\.e
<
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Hazard identification is the critical first step imanaging safety.
Evidence of hazards is required and may be obtaimes number of
ways from a variety of sources, for example:

a) hazard and incident reporting systems;

b) investigation and follow-up of reported hazaadsl incidents;
C) trend analysis;

d) feedback from training;

e) flight data analysis;

f) safety surveys and operational oversight sadetyits;

0) monitoring of normal operations;

h) state investigation of accidents and seriooslents; and

) information exchange systems.

Each hazard identified must be evaluated and pised. This

evaluation requires the compilation and analysisalbfavailable data.
The data is then assessed to determine the exXténé azard; is it a
“‘one-of-a-kind” or is it systemic? A database mag tequired to
facilitate the storage and retrieval of the datpprpriate tools are
needed to analyse the data. Having validated atysafeficiency,

decisions must then be made as to the most apatemction to avoid
or eliminate the hazard or reduce the associas#g.riThe solution must
take into account the local conditions, as “onee’sidoes not fit all

situations. Care must be taken that the solutiesdwt introduce new
hazards. This is the process of risk management.

Once appropriate safety action has been implemgemedormance
must be monitored to ensure that the desired owct@ms been
achieved, for example:

a) The hazard has been eliminated (or at leasaskeciated risks
have been reduced in probability or severity).

b) The action taken permits coping satisfactomilth the hazard.

C) No new hazards have been introduced into thesy

If the outcome is unsatisfactory, the whole progesst be repeated.
3.3 Cost Considerations

Operating a profitable, yet safe airline or servimevider requires a
constant balancing act between the need to fulbitipction goals (such
as departures that are on time) versus safety geath as taking extra
time to ensure that a door is properly securedg dv¥iation workplace
is filed with potentially unsafe conditions whictill not all be

eliminated; yet, operations must continue. Someaijmns adopt a goal
of “zero accidents”and state thdtsafety is their number one priority”.
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The reality is that operators (and other commercaliation
organisations) need to generate a profit to sur#refit or loss is the
immediate indicator of the company’s success intingets production
goals. However, safety is a prerequisite for a anable aviation
business, as a company tempted to cut cornersewahtually realise.
For most companies, safety can best be measurdtiebpbsence of
accidental losses. Companies may realise they hasafety problem
following a major accident or loss, in part becaitseill impact on the
profit/loss statement. However, a company may dpei@ years with
many potentially unsafe conditions without adversensequence.
Without effective safety management to identify aomirect these
unsafe conditions, the company may assume thatniteieting its safety
objectives, as evidenced by thabsence of losses’In reality, it has
been lucky. Safety and profit are not mutually agcle. Indeed, quality
organisations realise that expenditures on theection of unsafe
conditions are an investment towards long-term ifaiofity. Losses
cost money. As money is spent on risk reductionsmess, costly losses
are reduced (as shown in Figure 4-7). However,d@nding more and
more money on risk reduction, the gains made tHraegluced losses
may not be in proportion to the expenditures. Camgsmust balance
the costs of losses and expenditures on risk regtuateasures. Some
level of loss may be acceptable from a straightippamd loss point of
view; however, few organisations can survive theonemic
consequences of a major accident. Hence, therestsoag economic
case for an effective SMS to manage the risks.

Costs of Accidents

There are two basic types of costs associated anthtaccident or a
serious incident: direct and indirect.

A. Direct costs

These are the obvious costs which are fairly easgietermine. They
mostly relate to physical damage and include ngatif, replacing or
compensating for injuries, aircraft equipment anopprty damage. The
high costs of an accident can be reduced by insaraaverage. (Some
large organisations effectively self-insure by mgtfunds aside to
cover their risks.)

B. I ndirect costs
While insurance may cover specified accident coisre are many
uninsured costs. An understanding of these unidscosts (or indirect

costs) is fundamental to understanding the ecorofisafety. Indirect
costs include all those items that are not directlyered by insurance
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and usually total much more than the direct costilting from an
accident. Such costs are sometimes not obviousasnoften delayed.
Some examples of uninsured costs that may accom &n accident
include:

a) Loss of business and damage to the reputation of the
organisation. Many organisations will not allow their personnel
to fly with an operator with a questionable safestgyord.

b) Loss of use of equipment. This equates to lost revenue.
Replacement equipment may have to be purchaseéased.
Companies operating a one-of-a-kind aircraft mag tihat their
spares inventory and the people specially trairdstich an
aircraft become surplus.

C) Loss of staff productivity. If people are injured in an accident and
are unable to work, many States require that tloeyirtue to be
paid. Also, these people will need to be repladel@ast for the
short term, incurring the costs of wages, overt{ared possibly
training), as well as imposing an increased worklam the
experienced workers.

d) Investigation and clean-up. These are often uninsured costs.
Operators may incur costs from the investigatiociuding the
costs of their staff involvement in the investigati as well as the
costs of tests and analyses, wreckage recoveryrestoring the
accident site.

€) Insurance deductibles. The policyholder's obligation to cover
the first portion of the cost of any accident mistpaid. A claim
will also put a company into a higher risk categfmyinsurance
purposes and therefore may result in increased ipnes
(Conversely, the implementation of a comprehenSIMES could
help a company to negotiate a lower premium.)

f) Legal action and damage claims. Legal costs can accrue rapidly.
While it is possible to insure for public liabilignd damages, it is
virtually impossible to cover the cost of time Id&tndling legal
action and damage claims.

0) Fines and citations. Government authorities may impose fines

and citations, including possibly shutting down afes
operations.
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Costs of Incidents

Serious aviation incidents, which result in minarhge or injuries, can
also incur many of these indirect or uninsured oBypical cost factors
arising from such incidents can include:

a) flight delays and cancellations;
b) alternate passenger transportation, accomnugatomplaints,

etc.;
C) crew change and positioning;
d) loss of revenue and reputation;
e) aircraft recovery, repair and test flight; and
f) incident investigation.

Costs of safety

The costs of safety are even more difficult to difathan the full costs
of accidents — partly because of the difficultyassessing the value of
accidents that have been prevented. Nevertheles® sperators have
attempted to quantify the costs and benefits afodhicing an SMS.
They have found the cost savings to be substafteforming a cost-
benefit analysis is complicated; however, it isearrcise that should be
undertaken, as senior management is not inclinespend money if
there is no quantifiable benefit. One way of adsires this issue is to
separate the costs of the SMS from the costs ofeciing safety
deficiencies, by charging the safety managementsctus the safety
department, and the safety deficiency costs tditleemanagement most
responsible. This exercise requires senior managgsnavolvement in
considering the costs and benefits of an SMS.

SELF-ASSESSMENT EXERCISE
Explain the concepts of human error in safety manamt.
4.0 CONCLUSION

Errors are inevitable in any conglomeration of peope it any
organisation (involving a normal human activity)urHan errors can
lead to a failure of the system as a result of fthZdsing the aviation
industry as an example, a service provider requ@resnstant balancing
act between the need to fulfil production goalscfsas departures that
are on time) versus safety goals (such as takitrg éxne to ensure that
a door is properly secured). The aviation workpleceaid to be filled
with potentially unsafe conditions which will nat e eliminated. The
reality therefore is that operators (and other cemmml aviation
organisations) need to generate a profit to sur#refit or loss is the
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immediate indicator of the company’s success intingets production
goals. However, safety is a prerequisite for a anable aviation
business. The safety cycle is explained to be degin identifying and
correcting these unsafe conditions.

5.0 SUMMARY

This unit discusses the inevitability of human esrim the occurrence of
hazard or disasters. It focuses as well on theouwartypes of human
errors that are capable of wrecking an organisatidth specific
emphasis on the aviation sector. The cost impboadf accidents shows
that a lot of organisations can lose their repataind staff productivity
based on improper safety management. in this reg@dexpected that
safety cycle frame work will serve as a guide irsleing adequate
safety environment.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the aid of a diagram explain the conceyiéty cycle.
2. What are the basic types of costs associatiédaniaccident?
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1.0 INTRODUCTION

In successful aviation organisations, safety mamage iS a core
business function as is financial management. E¥ec safety

management requires a realistic balance betweetysafd production
goals. Thus, a coordinated approach in which tlgargsation’s goals
and resources are analysed helps to ensure theiasescconcerning
safety are realistic and complementary to the dijper@ needs of the
organisation. The finite limits of financing andesptional performance
must be accepted in any industry. Defining accdetabd unacceptable
risks is therefore important for cost-effective etgf management. If
properly implemented, safety management measuresmyp increase
safety but also improve the operational effectiwsnaf an organisation.

2.0 OBJECTIVE
At the end of this unit, you should be able to:

. explain some basic principles of safety managementa
systematic, proactive and explicit manner.

3.0 MAIN CONTENT
3.1 Basics of Safety Management

Addressing safety in a systematic, proactive armdi@k manner ensures
that on a long-term basis safety becomes an irltpgra of the day-to-
day business of the organisation and that thesafédted activities of
the organisation are directed to the areas whezeb#nefits will be
greatest. In the management of safety, three temasparamount: a.
systematic, proactive, and explicitly. These tearesexplained below.
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. Systematic: Thismeans that safety management activities will
be conducted in accordance with a predetermined plad
applied in a consistent manner throughout the asg#ion.

. Proactive means the adoption of an approach which emphasizes
prevention through the identification of hazardsd athe
introduction of risk mitigation measures before tisk-bearing
event occurs and adversely affects safety perfocenan

. Explicit means that all safety management activities shbald
documented, visible and performed independentiynfrother
management activities.

Systems approach

Modern approaches to safety management have bemedtby the
concepts introduced earlier and, in particular, the role of

organisational issues as contributory factors itideents and incidents.
Safety cannot be achieved simply by introducingesubr directives
concerning the procedures to be followed by openati staff. The

scope of safety management encompasses most attivéies of the

organisation. For this reason, safety managemeast start at the senior
management level, and the effects on safety mustxaenined at all
levels of the organisation.

System safety

System safety was developed as an engineeringliecifor aerospace
and missile defence systems in the 1950s. Its ipomeirs were safety
engineers, not operational specialists. As a rethdir focus tended to
be on designing and building fail-safe systems.ti@nother hand, civil
aviation tended to focus on flight operations, aatety managers often
came from the ranks of pilots. In pursuing improwdety, it became
necessary to view aviation safety as more thantesteroplane and its
pilots. Aviation is a total system that includeg®ithing needed for safe
flight operation. The “system” includes the airpaatr traffic control,
maintenance, cabin crew, ground operational supmbspatch, etc.
Sound safety management must address all patte slystem.

Factors affecting system safety

The factors affecting safety within the definedteys can be looked at
two ways: first, by discussing those factors whictay result in
situations in which safety is compromised; and sd¢dyy examining
how an understanding of these factors can be appbghe design of
systems in order to reduce the likelihood of ocemices which may
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compromise safety. The search for factors thatdcoampromise safety
must include all levels of the organisation resgalegor operations and
the provision of supporting services. As outlinedGhapter 4, safety
starts at the highest level of the organisation.

Active failures and latent conditions

Active failuresare generally the result of equipment faults oorsir
committed by operational personnieatent conditionshowever, always
have a human element. They may be the result oétented design
flaws. They may be related to unrecognised consemseof officially

approved procedures. There have also been a nuoflsses where
latent conditions have been the direct result aiisiens taken by the
management of the organisation. For example, latentlitions exist
when the culture of the organisation encouragesdadhort cuts rather
than always following approved procedures. Thealliocensequence of
a condition associated with taking short cuts womldterialise at the
operational level by non-adherence to correct moes. However, if
there is general acceptance of this sort of belaamong operational
personnel, and management is either unaware obtHekes no action,
there is a latent condition in the system at theagament level.

Equipment faults

The likelihood of system failures due to equipméatlts is in the

domain of reliability engineering. The probabiliby system failure is

determined by analysing the failure rates of indlinal components of
the equipment. The causes of the component failunag include

electrical, mechanical and software faults. A satetalysis is required
to consider both the likelihood of failures duringrmal operations and
the effects of continued unavailability of any oekment on other
aspects of the system. The analysis should indiodamplications of

any loss of functionality or redundancy as a restilequipment being
taken out of service for maintenance. It is thenefionportant that the
scope of the analysis and the definition of therolauwies of the system
for purposes of the analysis be sufficiently breadthat all necessary
supporting services and activities are includedaAsinimum, a safety
analysis should consider the elements of the SHBdahoutlined in

module one.

The techniques for estimating the probability oé@ll system failure as
a result of equipment faults and for estimatingapaters, such as
availability and continuity of service, are wellt&slished and are
described in standard texts on reliability and tyaéngineering. These
issues will not be addressed further in this manual
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Human error

An error occurs when the outcome of a task beindgopeed by a

human is not the intended outcome. The way in whittuman operator
approaches a task depends on the nature of thamasén how familiar
the operator is with it. Human performance may kid-sased, rule-

based or knowledge-based. Errors may be the coeseguof lapses in
memory, slips in doing what was intended, or theulteof mistakes
which are conscious errors in judgement. A distomcsshould also be
made between honest or normal errors committedhenfulfilment of

assigned duties, and deliberate violations of pitesd procedures or
accepted safe practices. As discussed in Chap®osmMe organisations
use the concept of a “just culture” to assist ifirdieg what errors are
“acceptable”.

System design

Given the complex interplay of human, material ar/ironmental
factors in operations, the complete eliminatiomisi is an unachievable
goal. Even in organisations with the best trainprggrammes and a
positive safety culture, human operators will ocwaally make errors.
The best designed and maintained equipment wilagiooally fail.
System designers must therefore take into accdenirtevitability of
errors and failures. It is important that the systbe designed and
implemented in such a way that, to the maximumrexpessible, errors
and equipment failures will not result in an acaidén other words, the
system is‘error-tolerant” . The hardware and software components of a
system are generally designed to meet specifieeldeaf availability,
continuity and integrity. The techniques for estimg system
performance in terms of these parameters are ws&dbkshed. When
necessary, redundancy can be built into the systemprovide
alternatives in the event of failure of one or ma&ements of the
system. The performance of the human element camnapecified as
precisely; however, it is essential that the pabitof human error be
considered as part of the overall design of theesysThis requires an
analysis to identify potential weaknesses in tlfee@dural aspects of the
system, taking into account the normal shortcomings human
performance. The analysis should also take intmwatcthe fact that
accidents rarely, if ever, have a single cause.n8&d earlier, they
usually occur as part of a sequence of eventsaanaplex situational
context. Therefore, the analysis needs to consaignbinations of
events and circumstances in order to identify sece® that could
possibly result in safety being compromised. Depielg a safe and
error-tolerant system requires that the systemaomhultiple defences
to ensure that, as much as possible, no singleréadr error will result
in an accident, and that when a failure or errocucs, it will be
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recognised and remedial action taken before a sequef events
leading to an accident can develop. The need feerges of defences
rather than just a single defensive layer arisesfthe possibility that
the defences themselves may not always work pérfethis design
philosophy is called “defences-in-depth”. For awcident to occur in a
well-designed system, gaps must develop in alldiiensive layers of
the system at the critical time when that defenlceukl have been
capable of detecting the earlier error or failuka.illustration of how an
accident event must penetrate all defensive lagarsthe figure below:

7% .
%,

| Defences-in-depth

Gaps or / ( 0
weaknesses O
-‘H"""--..

in the
defences

-@f}'

Figure 1: Defences-in-depth

3.2 Safety Management Concepts
Cornerstones of safety management

In its most simple terms, safety management inwlVeazard
identification and the closing of any gaps in tledethices of the system.
Effective safety management is multidisciplinaryequiring the
systematic application of a variety of techniqued activities across the
aviation spectrum. It builds upon three definingnesstones, namely:
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a) A comprehensiveor porate approach to safety.This sets the tone
for the management of safety. The corporate apprdaclds
upon the safety culture of the organisation and rangs the
organisation’s safety policies, objectives and goand, most
importantly, senior management’'s commitment totgafe

b) Effective organisational tools to deliver safety standards.
Effective organisational tools are needed to delilie necessary
activities and processes to advance safety. Threecstone
includes how the organisation arranges its affeardulfil its
safety policies, objectives and goals, and how stal@ishes
standards and allocates resources. The principaisfas on
hazards and their potential effects on safetyeaitactivities.

C) A formal system fosafety oversight. This is needed to confirm
the organisation’s continuing fulfilment of its parate safety
policy, objectives, goals and standards. The texfatg oversight
refers specifically to the activities of the Stagepart of its safety
programme. For an operator or service provider,téne safety
performance monitoring is often used to cover thaskvities
under its safety management system (SMS).

Strategies for safety management

The strategy that an organisation adopts for itsSSMIl reflect its

corporate safety culture and may range from puesdytive, responding
only to accidents, through to strategies that aghly proactive in their
search for safety problems. The traditional or tigac process is
dominated by retrospective repairs (i.e. fixing #table door after the
horse has bolted). Under the more modern or preaciipproach,
prospective reform plays the leading part (i.e. imgka stable from
which no horse could run away or even want to). ddelng on the
strategy adopted, different methods and tools teée employed.

Reactive safety strategy: Investigate accidents and reportable incidents
This strategy is useful for situations involvingldees in technology, or
unusual events. The utility of the reactive apphoaior safety
management purposes depends on the extent to wWigdnvestigation
goes beyond determining the causes to include amieation of all the
contributory factors. The reactive approach termdbd marked by the
following characteristics:

1. Management’'s safety focus is on compliance watimimum
requirements.
2. Safety measurement is based on reportable eatsidand

incidents with such limitations in value as:

73



CSS342 SAFETY MANAGEMENT FOR LOSS PREVENTION

a. Any analysis is limited to examining actualufiges;

b. Insufficient data is available to accuratelgtetmine trends,
especially those attributable to human error; and

C. Little insight is available into tHeoot causes” and latent unsafe

conditions, which facilitate human error.

3. Constant “catching up” is required to matcimian inventiveness
for new types of errors.

Proactive safety strategy: Aggressively seeking information from a
variety of sources which may be indicative of enmgrgafety problems
Organisations pursuing a proactive strategy foretgainanagement
believe that the risk of accidents can be minimizsd identifying
vulnerabilities before they fail and by taking thecessary actions to
reduce those risks. Consequently, they activelk ssstemic unsafe
conditions using such tools as:

a) hazard and incident reporting systems that ptemthe
identification of latent unsafe conditions;

b) safety surveys to elicit feedback from fromelipersonnel about
areas of dissatisfaction and unsatisfactory camuhtithat may
have accident potential;

C) flight data recorder analysis for identifyingpevational
exceedances and confirming normal operating praescu

d) operational inspections or audits of all aspexft operations to
identify vulnerable areas before accidents, indisleor minor
safety events confirm a problem exists; and

e) a policy for consideration and embodiment ofnufacturers’
service bulletins.

Key Safety Management Activities

Those organisations which manage safety most ssitdlgspractice
several common activities. Some of those spectfitvities are outlined
below:

a) Organisation. They are organised to establish a safety culture
and to reduce their accidental losses. Organisatot normally
have a formal SMS

b) Safety assessments. They systematically analyse proposed
changes to equipment or procedures to identify amugate
weaknesses before change is implemented.

C) Occurrence reporting. They have established formal procedures
for reporting safety occurrences and other unsafelitions.
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d)

f)

9)

h)

Hazard identification schemes. They employ both reactive and
proactive schemes for identifying safety hazardsughout their
organisation, such as voluntary incident reportsajety surveys,
operational safety audits, and safety assessments.

Investigation and analysis. They follow up on reported
occurrences and unsafe conditions and, if necessaiyate
competent safety investigations and safety analyses

Performance monitoring. They actively seek feedback necessary
to close the loop of the safety management prousssy such
techniques as trend monitoring and internal sadatjjits.

Safety promotion. They actively disseminate the results of safety
investigations and analyses, sharing safety leskrsed both
within the organisation and outside, if warranted.

Safety oversight. The State (regulator) and regulated organisation
both have systems in place to monitor and assefstysa
performance. All these activities are describedmare detail
elsewhere in this manual.

Safety management process

Conceptually, the safety management process plaréiie safety cycle
described in previous unit. Both involve a continsidoop process as
represented. Safety management is evidence-basttiit requires the
analysis of data to identify hazards. Using riskeasment techniques,
priorities are set for reducing the potential caqusces of the hazards.
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Coliect data

Collect

Re-evaluate situation additional data

Analyse data

L

Prioritize
unsafe conditions

Implement strategies

management
process

Assign responsibilities

Develop strategies

Approve strategies

Figure 2:  Safety Management Process

Strategies to reduce or eliminate the hazards ter tleveloped and
implemented with clearly established accountabditiThe situation is
reassessed on a continuing basis, and additionahsumes are
implemented as required. The steps of the safetyagement process
outlined in Figure 2 are briefly described below:

1.
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Collect the data. The first step in the safety management process
is the acquisition of relevant safety data — thddewce
necessary to determine safety performance or totifgilatent
unsafe conditions (safety hazards). The data malekbeed from

any part of the system: the equipment used, thelpenvolved

in the operation, work procedures, the human/egeigm
procedures interactions, etc.

Analyse the data. By analysing all the pertinent information,
safety hazards can be identified. The conditiordeunvhich the
hazards pose real risks, their potential consecpserand the
likelihood of occurrence can be determined; in otherds,What
can happen?How? and When? This analysis can be both
qualitative and quantitative.

Prioritize the unsafe conditions. A risk assessment process
determines the seriousness of hazards. Those pthengyeatest
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risks are considered for safety action. This mayire a cost-
benefit analysis.

Develop strategies. Beginning with the highest priority risks,
several options for managing the risks may be cemsd, for
example:

Spread the risk across as large a base of risk-takers as
practicable. (This is the basis of insurance.)

Eliminate the risk entirely (possibly by ceasing that opermtor
practice).

Accept the risk and continue operations unchanged.

Mitigate the risk by implementing measures to reduce theais
at least facilitate coping with the risk. When séleg a risk
management strategy, care is required to avoigddoting new
risks that result in an unacceptable level of yafet

Approve strategies. Having analysed the risks and decided on an
appropriate course of action, management’s apprisviaquired

to proceed. The challenge in this step is the féatran of a
convincing argument for (perhaps expensive) change.

Assign responsibilities and implement strategies. Following the

decision to proceed, tifauts and bolts” of implementation must
be worked out. This includes a determination ofouese

allocation, assignment of responsibilities, schedlirevisions to
operating procedures, etc.

Re-evaluate situation. Implementation is seldom as successful as
initially envisaged. Feedback is required to cldse loop. What
new problems may have been introduced? How wétldsagreed
strategy for risk reduction meeting performance eexations?
What modifications to the system or process maseheaired?

Collect additional data. Depending on the re-evaluation step,
new information may be required and the full cyaéerated to
refine the safety action.

Safety management requires analytical skills thay mot be routinely
practiced by management. The more complex the sisalthe more
important the need for the application of the nmaggtropriate analytical
tools. The closed loop process of safety manageralu requires
feedback to ensure that management can test tingyalf its decisions
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and assess the effectiveness of their implementat{€hapter 9
provides guidance on safety analysis.)

Safety oversight

The term safety oversight refers to the actividsa State under its
safety programme, while safety performance momitpniefers to the
activities of an operator or service provider undtsr SMS. Safety

oversight or safety performance monitoring actbgtiare an essential
component of an organisation’s safety managemeategly. Safety

oversight provides the means by which a State eafiyvhow well the

aviation industry is fulfilling its safety objectg. Some of the
requirements for a safety performance monitoringtesy will already

be in place in many organisations. For exampleteStavould normally

have regulations relating to mandatory reporting astidents and
incidents.

Identifying weaknesses in the system’s defenceginesymore than just
collecting retrospective data and producing summstatistics. The
underlying causes of reported occurrences are netessarily
immediately apparent; therefore, investigation afes/ occurrence
reports and any other information concerning pdsdiazards should go
hand in hand with safety performance monitoringe Tinplementation
of an effective safety oversight programme requinas States and
organisations:

a) determine relevant safety performance indisafsee 5.3.17 to
5.3.21);

b) establish a safety occurrence reporting system;

C) establish a system for the investigation oéabccurrences;

d) develop procedures for the integration of gafata from all
available sources; and

e) develop procedures for the analysis of the datathe production
of periodic safety performance reports.

Safety performance indicators and targets

As described in early units, the safety managerpestess is a closed
loop. The process requires feedback to providesalivee for assessing
the system’s performance so that necessary adjotman be made to
affect the desired levels of safety. This requaedear understanding of
how results are to be evaluated. For example, vquaintitative or

qualitative indicators will be employed to determitihat the system is
working? Having decided on the factors by which caess can be
measured; safety management requires the settingpedific safety
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goals and objectives (targets). For the purposeshisf manual, the
following terminology is used:

. Safety performance indicator. A measure (or metric) used to
express the level of safety performance achievedsystem.
. Safety performance target. The required level of safety

performance for a system. A safety performancestazgmprises
one or more safety performance indicators, togethtr desired
outcomes expressed in terms of those indicators.

A distinction should be made between the criterseduto assess
operational safety performance through monitorarg) the criteria used
for the assessment of planned new systems or proegdThe process
for the latter is known as safety assessments.

Safety performance indicators

In order to set safety performance targets, itesessary to first decide
on appropriate safety performance indicators. afe¢rformance
indicators are generally expressed in terms of ftemuency of
occurrence of some event causing harm. Typical areaghat could be
used include:

a) aircraft accidents per 100 000 flight hours;
b) aircraft accidents per 10 000 movements;
C) fatal aircraft accidents per year; and

d) serious incidents per 10 000 flight hours.

There is no single safety performance indicatot ihappropriate in all

circumstances. The indicator chosen to expressfedysperformance

target must be matched to the application in whiickill be used, so

that it will be possible to make a meaningful eadilon of safety in the
same terms as those used in defining the safefgrpence target. The
safety performance indicator(s) chosen to exprésisay regional and

national targets will not generally be appropridée application to

individual organisations. Since accidents are ikt rare events, they
do not provide a good indication of safety perfonce— especially at
the local level. Even at the global level, accidetés vary considerably
from year to year. An increase or decrease in aotsdfrom one year to
the next does not necessarily indicate a changeinnderlying level of
safety.

Safety performance targets

Having decided on appropriate safety indicatorss then necessary to
decide on what represents an acceptable outcorgeabr For example,
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ICAO has set global safety performance targethiénabjectives of the
Global Aviation Safety Plan (GASP). These are:

a) to reduce the number of accidents and fatslitsorldwide
irrespective of the volume of air traffic; and

b) to achieve a significant decrease in accidatast particularly in
regions where these remain high. The desired safetgome
may be expressed either in absolute or relativemgedlCAQO’s
global targets are examples of relative targetselative target
could also incorporate a desired percentage remuutiaccidents
or particular types of safety occurrences withiledined time
period. For example, under a State safety progrgmene
regulatory oversight authority may determine thataaceptable
level of safety will be achieved by specifying fiolowing safety
performance targets:

i) for airline operators: less than 0.2 fatal accidents per 100 000
hours. A further target may be that the number GPEVS
warnings be reduced by 30 per cent in the next 4atins;

i) for aircraft maintenance organisations: less than 200 major
aircraft defects per 100, 000 hours flown;

ii)  for aerodrome operators: less than 1.0 bird strike per 1 000
aircraft movements; and

V) for ATS providers: less than 40 airspace incidents per 100 000
flights.

In each sector of the industry, various safety ireguents would be
utilized to achieve the required safety performaree measured by
safety indicators. The graphs in Figures 5-3 torbdy help to explain
the relationship between safety performance indisatand safety
performance targets. Figure 5-3 depicts the aiespazdent rate (safety
indicators) of two categories of aircraft over dimied period. In this
graph, no targets are set, but the graph indicatekght reduction in
both rates over the period. The graph in Figured@dld indicate the
number of bird strikes (or any other metric) ovedefined period. A
trend line is shown. In this case, the trend limel &nal figure have
remained below the target line — a desirable stinat

SELF-ASSESSMENT EXERCISE
Explain how the safety management process functions
4.0 CONCLUSION

This unit concludes that the basic strategies fatgananagement and
underlining concepts will go a long way in prepgrstudents in the task
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of not only envisaging events that may necess#afety management or
prevention techniques in loss management that aoest nimes
unpredictable. Using risk assessment techniquesit@s are better set
for reducing the potential consequences of anyridaza

5.0 SUMMARY

This unit examines basic safety management, coscaptl various
strategies and approaches in safety management asithe system
approach, the proactive approach, and the expdipproach. Other
underlining factors in the process of safety mansge were discussed
relating to safety oversights, strategies for gafetanagement and
cornerstones for safety management.

6.0 TUTOR-MARKED ASSIGNMENT

Safety oversight or safety performance monitoriragivéties are an
essential component of an organisation’s safetyagament strategy.
Discuss.
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1.0 INTRODUCTION

The aviation industry faces a diversity of riskegvday, many capable
of compromising the viability of an operator, arah® even posing a
threat to the industry. Indeed, risk is a by-pradifadoing business. Not
all risks can be eliminated, nor are all conceigabkk mitigation
measures economically feasible.

2.0 OBJECTIVES
At the end of this unjtyou should be able texplain

. the meaning and importance of risk management and
. the various aspect of hazard identification.

3.0 MAIN CONTENT

3.1 Risk Management and Hazard Identification

The risks and costs inherent in aviation necegs#dattional process for
decision-making. Daily, decisions are made in teak, weighing the

probability and severity of any adverse consequemoglied by the risk

against the expected gain of taking the risk. Trscess is known as
“risk management”.For the purposes of this manuagk management
can be defined as follows:

Risk management. The identification, analysis and elimination (éord
mitigation to an acceptable or tolerable level)tbbse hazards, as well
as the subsequent risks, that threaten the vigholitan organisation.n
other words, risk management facilitates the batanact between
assessed risks and viable risk mitigation. Riskagament is an integral
component of safety managemelfit involves a logical process of
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objective analysis, particularly in the evaluatiof the risks. An
overview of the process for risk management is sarrad in the flow
chart in Figure 1. As the figure indicates, riskn@gement comprises
three essential elements: hazard identificatisk assessment and risk
mitigation. The concepts of risk management hauekgpplication in
decision making in flight operations, air traffiordrol, maintenance,
airport management and State administration.

Hazard Identification

Given that a hazard may involve any situation arditoon that has the
potential to cause adverse consequences, the doopkazards in
aviation is wide. The following are some examples:

a) Design factors, including equipment and task design;
b) Procedures and operating practices, including their

documentation and checklists, and their validatiowler actual
operating conditions

Identify the hazards to equipment, IDES%?C?Q?TON
property, personnel or the organization
Evaluate the sericusness of the RISK ASSESSMENT
consequences of the hazard occurring Severity / Criticality
L4
RISK ASSESSMENT
What are the chances of it happening? Probability of
occecurrence
¥
Is the consequent risk acceptable and RISK ASSESSMENT
within the organization’s Acceptability
safety performance criteria?

Yes* v No

Take action to reduce
Accept the nisk the risk to RISK MITIGATION
an acceptable level

Fig. 1: Risk management process

C) Communications, including the medium, terminology and
language;
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d) Personnel factors, such as company policies for recruitment,
training and remuneration;

e) Organisational factors, such as the compatibility of production
and safety goals, the allocation of resources, aijpgy pressures
and the corporate safety culture;

f) Work environment factors, such as ambient noise and vibration,
temperature, lighting and the availability of piitee equipment
and clothing;

9) Regulatory oversight factors, including the applicability and
enforceability of regulations; the certification @&quipment,
personnel and procedures; and the adequacy of ikamece
audits; and

h) Defences, including such factors as the provision of adégua
detection and warning systems, the error tolerarficguipment
and the extent to which the equipment is hardengalinat
failures.

Safety events are clear evidence of problems isystem and therefore
provide an opportunity to learn valuable safetystes. Safety events
should therefore be investigated to identify theands putting the
system at risk. This involves investigating all faetors, including the
organisational factors and the Human Factors tlegted a role in the
event. In a mature safety management system, hadardification
should arise from a variety of sources as an omgpnocess. However,
there are times in an organisation’s life when gdettention to hazard
identification is warranted. Safety assessmentsigeoa structured and
systemic process for hazard identification when: thgre is an
unexplained increase in safety-related events fatysanfractions; b)
major operational changes are planned, includingngbs to key
personnel or other major equipment or systemshe)arganisation is
undergoing significant change, such as rapid groevtontraction; or
d) corporate merger, acquisition or downsizingl@ped.

3.2 Risk Assessment

Having confirmed the presence of a safety hazaomes form of

analysis is required to assess its potential fomh@ damage. Typically,
this assessment of the hazard involves three ceradidns: a) the
probability of the hazard precipitating an unsafe event (ilee t
probability of adverse consequences should the riymdg unsafe

conditions be allowed to persist); b) theerity of the potential adverse
consequences, or the outcome of an unsafe eveditrjthe rate of
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exposure to the hazards. The probability of adverse consecpse
becomes greater through increased exposure to rik&feu conditions.
Thus, exposure may be viewed as another dimendigorabability.

However, some methods of defining probability mdgoanclude the
exposure element, for example, a rate of 1 in XDHafrs.

Risk is the assessed potential for adverse consequesgdiing from a
hazard. It is the likelihood that the hazard’'s ptitd to cause harm will
be realized.

Risk assessment involves consideration of both the probability ahe
severity of any adverse consequences; in othersydiné loss potential
is determined. In carrying out risk assessmentss iimportant to
distinguish betweehazards(the potential to cause harm) ansk (the
likelihood of that harm being realized within a siied period of time).
A risk assessment matrix (such as the one providetiable 1) is a
useful tool for prioritizing the hazards most waitrag attention.

There are many ways — some more formal than othets approach
the analytical aspects of risk assessment. For smk& the number of
variables and the availability of both suitable adaind mathematical
models may lead to credible results with quantieatnethods (requiring
mathematical analysis of specific data). Howevaw fhazards in
aviation lend themselves to credible analysis gdletough numerical
methods. Typically, these analyses are supplemenigalitatively

through critical and logical analysis of the knovects and their
relationships.

Considerable literature is available on the typeanalysis used in risk
assessment. For the risk assessments discussedhisinmanual,
sophisticated methods are not required; a basierstahding of a few
methods will suffice. Whatever methods are usedyethare various
ways in which risks may be expressed, for example:

a) number of deaths, loss of revenue or loss akebashare (i.e.
absolute numbers);

b) loss rates (e.g. number of fatalities per D, @DO seat kilometres
flown);

C) probability of serious accidents (e.g. 1 evadyyears);

d) severity of outcomes (e.g. injury severity)dan

e) expected value of losses versus annual opgnagirenue.

Problem definition

In any analytical process, the problem must fiestdlefined. In spite of
identifying a perceived hazard, defining the chtmastics of the hazard
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into a problem for resolution is not always easgote from different
backgrounds and experience will likely view the saavidence from
different perspectives. Something that poses aifggnt risk will
reflect these different backgrounds, exacerbatednbymal human
biases. Thus, engineers will tend to see problensrins of engineering
deficiencies; medical doctors as medical deficiesicpsychologists as
behavioural problems; etc. The anecdote in theovoilg box
exemplifies the multifaceted nature of definingralpem:

Charlie’s Accident

Charlie has an emotional argument with his wife and proceeds to the local bar where he
consumes several drinks. He leaves the bar and dnves away in his car at high speed.
Minutes later, he loses control on the highway and is fatally injured. We know WHAT
happened; we must now determine WHY it happened.

The investigation team consists of six specialists, each of whom has a completely different
perspective on the root safety deficiency.

The sociologist identifies a breakdown in interpersonal communications within the marriage.
An enforcement officer from the Liguor Conirol Board notes the illegal sale of alcoholic
beverages by the bar on a “two-for-one” basis. The pathologist determines that Charlie’'s
blood alcohol was in excess of the legal limit. The highway engineer finds inadequate road
banking and protective barriers for the posted speed. An autoemotive engineer determines
that Charlie's car had a loose front end and bald tires. The policeman determines that the
automobile was travelling at excessive speed for the prevailing conditions.

Each of these perspectives may result in a different definition of the underlying hazard.

Any or all of the factors cited in this example nizgy valid, underlining
the nature of multicausality. How the safety issu@efined, however,
will affect the course of action taken to reducesliminate the hazards.
In assessing the risks, all potentially valid pergives must be
evaluated and only the most suitable pursued.

Probability of adverse consequences

Regardless of the analytical methods used, theapitity of causing
harm or damage must be assessed. This probabilitydepend on
answers to such questions as:

a) Is there a history of similar occurrences, orthis an isolated
occurrence?

b) What other equipment or components of the stpe might
have similar defects?

C) How many operating or maintenance personnefalieving, or
are subject to, the procedures in question?
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d) What percentage of the time is the suspectpegemnt or the
guestionable procedure in use?

e) To what extent are there organisational, mamagé or
regulatory implications that might reflect largérdats to public
safety?

Based on these considerations, the likelihood oéwant occurring can
be assessed, for example, as:

a) Unlikely to occur. Failures that are “unlikely to occur” include
isolated occurrences, and risks where the expasueeis very
low or the sample size is small. The complexity thie
circumstances necessary to create an accidenticituaay be
such that it is unlikely the same chain of eveni happen
again. For example, it is unlikely that independgrgtems would
fail concurrently. However, even if the possibilisyonly remote,
the consequences of concurrent failures may wafolatv-up.

Note that there is a natural tendency to attributelikely events to
“coincidence”. Caution is advised. While coincidencmay be
statistically feasible, coincidence should not Bedias an excuse for the
absence of due analysis.

b) May occur. Failures that “may occur” derive from hazardshwat
reasonable probability that similar patterns of ham
performance can be expected under similar workiditions,
or that the same material defects exist elsewlmetteel system.

C) Probably will occur. Such occurrences reflect a pattern (or
potential pattern) of material failures that hawet yet been
rectified. Given the design or maintenance of theigment, its
strength under known operating conditions, etc.ntinoed
operations will likely lead to failure. Similarlygiven the
empirical evidence on some aspects of human peafocs) it can
be expected with some certainty that normal indisid
operating under similar working conditions woulklely commit
the same errors or be subject to the same undkesirab
performance outcome.

Severity of the consequences of occurrence

Having determined the probability of occurrenceg tmature of the
adverse consequences if the event does occur reussdessed. The
potential consequences govern the degree of urgetiaghed to the
safety action required. If there is significantkri®f catastrophic
consequences, or if the risk of serious injury perty or environmental
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damage is high, urgent follow-up action is warrdntin assessing the
severity of the consequences of occurrence, thiewolg types of
questions could apply:

a) How manylives are at risk? (Employees, passengers, bystanders
and the general public.)

b) What is the likely extent oproperty or financial damage?
(Direct property loss to the operator, damage toiadon
infrastructure, third party collateral damage, finaial impact
and economic impact for the State.)

C) What is the likelihood agnvironmental impact? (Spill of fuel or
other hazardous product, and physical disruption naitural
habitat.)

d) What are the likelpolitical implications and/ormedia interest?

Risk acceptability

Based on the risk assessment, the risks can badtipad relative to
other, unresolved safety hazards. This is critibalmaking rational
decisions to allocate limited resources againsseéhtazards posing the
greatest risks to the organisation. Prioritisingksi requires a rational
basis for ranking one risk vis-a-vis other risksitélia or standards are
required to define what is amcceptablerisk and what is an
unacceptablerisk. By weighing the likelihood of an undesirable
outcome against the potential severity of that @uie, the risk can be
categorized within a risk assessment matrix. Maeysiens of risk
assessment matrices are available from literatrele the terminology
or definitions used for the different categoriesynvary, such tables
generally reflect the ideas summarized in Table 1.

In this version of a risk assessment matrix:

a) Severity of risk is ranked a<Catastrophic, Hazardous, Major,
Minor or Negligible with a descriptor for each indicating the
potential severity of consequences. Other defimstioan be used,
reflecting the nature of the operation being aredys

b) Probability (or likelihood) of occurrence is also ranked through
five different levels of qualitative definitionsna descriptors are
provided for each likelihood of occurrence.

C) Values may be assigned numerically to weigh the relative
importance of each level of severity and probabikt composite
assessment of risk, to assist in comparing risksy then be
derived by multiplying the severity and probabiltgiues.

89



CSS342 SAFETY MANAGEMENT FOR LOSS PREVENTION

Having used a risk matrix to assign values to risksange of values
may be assigned in order to categorise risks aspéaiole, undesirable
or unacceptable. These terms are explained below:

. Acceptable means that no further action needs to be takemrganl
the risk can be reduced further at little costftrre.
. Undesirable (or tolerable) means that the affected persons are

prepared to live with the risk in order to havetaer benefits, in
the understanding that the risk is being mitigased best as
possible.

. Unacceptable means that operations under the current conditions
must cease until the risk is reduced to at least therablelevel.

A less numeric approach to determining #oeeptabilityof particular
risks includes consideration of such factors as:

a) Managerial. Is the risk consistent with the organisation’tesa
policy and standards?

b) Affordability. Does the nature of the risk defy cost-effective
resolution?

C) Legal. Is the risk in conformity with current regulatastandards
and enforcement capabilities?

d) Cultural. How will the organisation’s personnel and other
stakeholders view this risk?

e) Market. Will the organisation’s competitiveness and weding
vis-a-vis other organisations be compromised byredticing or
eliminating this risk?

f) Political. Will there be a political price to pay for nodteing or
eliminating this risk?

s)] Public. How influential will the media or special intetegoups
be in affecting public opinion regarding this risk?
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Risk assessment matrix

SEVERITY OF CONSEQUENCES LIKELIHOOD OF OCCURRENCE
Aviation Qualitative
definition Meaning Value definition Meaning Value
Catastrophic | Equipment destroyed. 2 Frequent Likely to occur many o
Multiple deaths. times
Hazardous A large reduction in 4 Occasional Likely to occur 4
salety margins, sometimes

physical distress ora
workload such that the
operators cannot be
relied upon to perform
their tasks accurately or
completely. Serious
injury or death to a
number of people.
Maijor equipment

damage.
Major A significant reduction 3 Remote Unlikely, but possible 3
in safety margins, a to occur

reduction in the ability
of the operators to cope
with adverse operating
conditions as a result of
an increase in work-
load, or as a result of
conditions impairing
their efficiency.

Serious incident.

Injury to persons.

Minor Muisance. Operating 2 Improbable “Yery unlikely to occur 2
limitations. Use of
emergency procedures.
Minor incident.

Negligible Little consequence 1 Extremely Almost inconceivable 1
improbable that the event will
occur

Risk Mitigation

Where risk is concerned, there is no such thingbselute safety. Risks
have to be managed to a level “as low as reasonpiagticable”
(ALARP). This means that the risk must be balanced aptiestime,
cost and difficulty of taking measures to reduceelminate the risk.
When theacceptability of the riskas been found to deéndesirableor
Unacceptablecontrol measures need to be introduced — theehitite
risk, the greater the urgency. The level of risk dze lowered by
reducing the severity of the potential consequenbgsreducing the
likelihood of occurrence or by reducing the expesto that risk. The
optimum solution will vary depending on the locacamstances and
exigencies. In formulating meaningful safety actian understanding of
the adequacy of existing defences is required.
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Defence analysis

A major component of any safety system is the deferput in place to
protect people, property or the environment. Thiefences can be used
to:

a) reduce the probability of unwanted events aauogy and
b) reduce the severity of the consequences assdciaith any
unwanted events.

Defences can be categorised into two types, namely:

a) Physical defences. These include objects that discourage or
prevent inappropriate action, or that mitigate ¢dbasequences of
events (for example, squat switches, switch covérsyalls,
survival equipment, warnings and alarms).

b) Administrative defences. These include procedures and practices
that mitigate the probability of an accident (forample, safety
regulations, SOPs, supervision and inspection, patsonal
proficiency).

Before selecting appropriate risk mitigation stgas, it is important to
understandwhy the existing system of defences was inadequate. The
following line of questioning may pertain:

a. Were defences provided to protect against suchrtisza

b. Did the defences function as intended?

C. Were the defences practical for use under actuatking
conditions?

d. Were the affected staff aware of the risks and défences in
place?

e. Are additional risk mitigation measures required?
Risk mitigation strategies
There is a range of strategies available for rigigation, for example:

a) Exposure avoidance. The risky task, practice, operation or
activity is avoided because the risk exceeds thefis.

b) Loss reduction. Activities are taken to reduce the frequency of
the unsafe events or the magnitude of the consegqaen

C) Segregation of exposure (separation or duplication). Action is
taken to isolate the effects of the risk or buidredundancy to
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protect against the risks, i.e. reduce the seveiffitihe risk (for
example, protecting against collateral damage enevent of a
material failure, or providing back-up systems txduce the
likelihood of total system failure).

Brainstorming

Generating the ideas necessary to create suitable mitigation
measures poses a challenge. Developing risk mdaigameasures
frequently requires creativity, ingenuity and, aball, an open mind to
consider all possible solutions. The thinking obgl closest to the
problem (usually with the most experience) is oftatoured by set
ways and natural biases. Broad participation, cholg by
representatives of the various stakeholders, tenmtielp overcome rigid
mindsets. Thinkind'outside the box”is essential to effective problem
solving in a complex world. All new ideas shouldweighed carefully
before rejecting any of them.

Evaluating risk mitigation options

In evaluating alternatives for risk mitigation, nali have the same
potential for reducing risks. The effectivenesgath option needs to be
evaluated before a decision can be taken. It iortapt that the full
range of possible control measures be consideredtlzat trade-offs
between measures be considered to find an optimatian. Each
proposed risk mitigation option should be examindm such
perspectives as:

1. Effectiveness. Will it reduce or eliminate the identified risk3®
what extent do alternatives mitigate the risks2&feness can
be viewed as being somewhere along a continuurfo)lag/s:

a) Level One (Engineering actions): The safety actielhminates
the risk, for example, by providing interlocks teepent thrust
reverser activation in flight;

b) Level Two (Control actions): The safety action accepts tls& ri
but adjusts the system tuitigate the risk by reducing it to a
manageable level, for example, by imposing mordrictise
operating conditions; and

C) Level Three (Personnel actions): The safety action taken ascept
that the hazard can neither be eliminated (Levek)Onor
controlled (Level Two), so personnel must be taugiw tocope
with it, for example, by adding a warning, a redisgecklist and
extra training.
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2. Cost/benefit. Do the perceived benefits of the option outweigh
the costs? Will the potential gains be proporticiathe impact
of the change required?

3. Practicality. Is it doable and appropriate in terms of available
technology, financial feasibility, administrativeeafsibility,
governing legislation and regulations, politicallyetc.?

4. Challenge. Can the risk mitigation measure withstand critica
scrutiny from all stakeholders (employees, managers
stockholders/State administrations, etc.)?

5. Acceptability to each stakeholder. How much buy-in (or
resistance) from stakeholders can be expectedeygssns with
stakeholders during thesk assessmemthase may indicate their
preferred risk mitigation option.)

6. Enforceability. If new rules (SOPs, regulations, etc.) are
implemented, are they enforceable?

7. Durability. Will the measure withstand the test of time? \Iille
of temporary benefit or will it have long-term utgf?

8. Residual risks. After the risk mitigation measure is implemented,
what will be the residual risks relative to thegiomal hazard?
What is the ability to mitigate any residual risks?

9. New problems. What new problems or new (perhaps worse) risks
will be introduced by the proposed change?

Obviously, preference should be given to correctietions that will
completely eliminate the risk. Regrettably, suclusons are often the
most expensive. At the other end of the spectrurhenwthere is
insufficient organisational will or resources, tipeoblem is often
deferred to the training department to teach statfope with the risks.
In such cases, management may be avoiding hardsiclesi by
delegating responsibility for the risk to subordesa

Risk Communication
Risk communication includes any exchange of infaromaabout risks,
i.e. any public or private communication that imhgr others about the

existence, nature, form, severity or acceptabildy risks. The
information needs of the following groups may regupecial attention
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a) Management must be appraised of all risks prasent loss
potential to the organisation.

b) Those exposed to the identified risks must fygraised of their
severity and likelihood of occurrence.

C) Those who identified the hazard need feedbank action
proposed.

d) Those affected by any planned changes neee tappraised of
both the hazards and the rationale for the act&art.

e) Regulatory authorities, suppliers, industry oagdions, the
general public, etc. have potential information deeegarding
specific risks.

f) The stakeholders can assist the decision-mskérthe risks are
communicated early in a fair, objective and undardable way.
Effective communication of the risks (and plans ftreir
resolution) adds value to the risk management godeailure to
communicate the safety lessons learned in a cledrtimnely
fashion will undermine management’s credibilitygromoting a
positive safety culture. For safety messages torbdible, they
must be consistent with the facts, with previoweshents from
management and with the messages from other atitisoThese
messages need to be expressed in terms the stddehol
understand.

Risk Management Considerations for State Administrédons

Risk management techniques have implications fateStdministrations
in areas ranging from policy development throughhe “go/no-go”
decisions confronting front-line State civil avaiti inspectors, for
example:

a. Policy. To what extent should a State accept the certifinat
paperwork of another State?

b. Regulatory change. From the many (often-conflicting)
recommendations made for regulatory change, hovdecesions
made?

C. Priority setting. How are decisions made for determining those
areas of safety warranting emphasis during safetgrsight
audits?

d. Operational management. How are decisions made when
insufficient resources are available to carry olt panned
activities?

e Operational inspections. At the front line, how are decisions

made when critical errors are discovered outsidenafmal
working hours?
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Occasions warranting risk management by State admistrations

Some situations should alert state aviation admnatiens to the
possible need for applying risk management metHodgxample:

a) start-up or rapidly expanding companies;

b) corporate mergers;

C) companies facing bankruptcy or other financialidifties;

d) companies facing serious labour-management ditfes)l

e) introduction of major new equipment by an operator;

f) certification of a new aircraft type, new airpa@tc.;

Q) introduction of new communication, navigation omaillance
equipment and procedures; and

h) significant change to air regulations or other lapatentially
impacting on aviation safety.

However risk management by State administratiorisbei affected by
such factors as:

a) time availableto make the decision (grounding an aircratft,
revoking a certificate, etc.);

b) resources availabléo effect the necessary actions;

C) number of peoplaffected by required actions (company-wide,
fleet-wide, regional, national, international, gtc.

d) potential impactof the State’s decision for action (or inaction);
and

e) cultural and political willto take the action required.

Benefits of risk management for State administratios

Applying risk management techniques in decisionimgk offers
benefits for State administrations, including:

a) avoiding costly mistakes during the decision-makpngcess;

b) ensuring that all aspects of the risk are idemtid@d considered
when making decisions;

C) ensuring that the legitimate interests of affectaakeholders are
considered,;

d) providing decision-makers with a solid defence upport of
decisions;

e) making decisions easier to explain to stakeholdemd the
general public; and

f) providing significant savings in time and money.

96



CSS342 MODULE 1

SELF-ASSESSMENT EXERCISE

1. What are the range of strategies available formgigation?
2. explain some of the perspectives that can fostgoad risk
mitigation options

4.0 CONCLUSION

It is expected that students are able to identiff eecommend some
strategies of risk mitigation, as discussed, suhegposure avoidance,
loss reduction and segregation of exposure. Ingddirs it is first and
foremost assumed that the individual evaluatesmiigation options at
various levels for risk management to be effedtydrainstorming.

5.0 SUMMARY

This unit explains seven key events in risk managegnmanging from
hazard Identification, risk assessment, risk miiagyg mitigation
options, and risk communication. It discusses rislanagement
consideration for government policies, the benefiesein and occasion
warranting risk management techniques

6.0 TUTOR-MARKED ASSIGNMENT
Discuss any Risk management process that you thiigasible.
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MODULE 3

Unit 1 Safety and Security: Comparable Indicatbr¥iolence

Unit 2 Collapse of Buildings in Nigeria

Unit 3 Building Deterioration Phenomena and Maiatece
Concept

Unit 4 Building Maintenance in Nigeria

Unit 5 Principles, diagnosis and cure of defecBugldings

UNIT 1 SAFETY AND SECURITY: COMPARABLE
INDICATORS OF VIOLENCE

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Violence: Safety and Security as a Dimensidpaverty
3.2  Types of Violence: Bridging Conflict andiide Analyses

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

One of the greatest impediments to human securitiye post-Cold War
era is not interstate wars resulting in mass destmu fought by the
armed forces of nation states, but violence, peafext by individuals,
groups, and state actors within the internal bard@émations. Violence,
resulting from everyday crime, large-scale commuecahflicts and
insurgencies or through state repression can ames dmdo the
development gains achieved in education, healtlpl@ament, capital
generation and infrastructure provision. Violensea public health
problem, a human rights problem, a community probland a problem
for the state and the international community. ripedes human
freedom to live safely and securely and can sugpawerty traps in
many communities. However, violence is not alwagdreevitable part
of human interaction. Many multi-ethnic, multi-gglbus, and poor
people manage human interaction and channel conélimd the
propensity for violence in peaceful ways.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the various perceptions of security anétyaf

. examines violence and poverty as an inextricahleih the study
of safety and loss management

. capture data on the incidence of violence and othexats to

safety and security (predominantly theft) betweeaogbe with the
exclusion of self-harm.

3.0 MAIN CONTENT

The World Report on Violence and Health states #wt-inflicted,
interpersonal or collective violence kills more riha.6 million people
every year with an overall age-adjusted rate of82g8er 100 000
population. An estimated 5.06 million people dielegear as a result of
injury (both accidental and intentional) (WHO, 200According to data
from high-income countries alone, for every perkdied from injury,
approximately 30 times as many people are hosgdglifrom injury,
and 300 times as many are treated in hospital eeneygrooms and then
released. Self-inflicted injuries are estimatedbto the fourth leading
cause of death and the sixth leading cause okedkh and disability
within the 15-44 age group (WHO, 1999). The vasjomiy of these
deaths occurred in low- to middle-income countugth less than 10%
of all violence-related deaths occurring in higheéme countries. Nearly
half of these 1.6 million violence-related deathsrevsuicides, almost
one-third were homicides and about one-fifth wer welated. These
figures, while horrifying, are vulnerable to grassder-reportage due to
poor data availability, but do give some indicatamto the seriousness
of the problem, particularly in developing courdtielo provide some
context, tuberculosis kills 1.7 million people aaygUN, 2006), the
number of AIDS-related deaths increased in 2008.8million across
the world, despite greater access to antiretroviratment and
improved care in some regions (UN, 2006), and I6il5on children
died before their fifth birthday in 2004 — mostipiin preventable causes
(UN, 2006). These figures do not include injuryegtwhich in many
cases sustain poverty traps.

According to the United Nations Statistics, in 1990ore than 1.2
billion people 28% of the developing world’s pogida lived in

extreme poverty. By 2002, the proportion decreasek®% (UN, 2006).
The laudable Millennium Development Goals (MDGsindio target
poverty, and in particular, address the specialdseef the least
developed countries, landlocked countries and sisialhd developing
states; to achieve a significant improvement inlihes of at least 100
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million slum-dwellers by 2020; to halve, betweerf@%nd 2015, the
proportion of people who suffer from hunger; andhalve, between
1990 and 2015, the proportion of people whose irc@ess than $1 a
day. However, it is precisely the people sufferiram poverty who are
most vulnerable to the devastating impacts of wicée which can
undermine the achievements made in reaching thesds.g

3.1 Violence: Safety and Security as a Dimensioffi Boverty

There are many ways of defining violence, whiclaibng-researched
and complex phenomenon found across the world. WWbed Health
Organisation (2004), defines violence as “the ititgral use of physical
force or power, threatened or actual, against dhes®ther person, or
against a group or community, that either resuttsor has a high
likelihood of resulting in injury, death, psychologl harm, mal-
development or deprivation.” This paper draws a\WHO definition,
although the indicators necessarily only capturpag of it. As this
definition implies, violence may be physical, résig in harm to person
or property, or psychological, resulting in andnfréear and oppression.
Violence can be collective, where the perpetratmesa group or mob;
or individual where one person is responsible fdliating harm on a
person or property; or it can be perpetrated byessators acting in
either official or unofficial capacities. Violengray be sexual, forcing
people to commit acts of a sexual nature agaimst Will, or it may be
symbolic, including the desecration of cultural amtigious symbols
inciting group reprisals. Violence may be defingdthe realm in which
the act takes place (inter-personal, communale-satiety), or the way
the violence is inflicted (property destructionteintional injuries, crime,
kidnapping), or by how the violence is inflictedu(ghot, stabbing,
burning, bombing, rape, incest, and so on). Vioken@ay be subject to
cultural relativism where different cultures defiaets as violent or not
depending on local value systems, customs and Isooganisation.
Often, the way data are collected on physical gatetd security
depends on how the institution or analyst definetemce or a problem
associated with violence. At the broadest leveltadan threats to
physical safety and security in the form of violerman be disaggregated
between violent crime (infringements on the statesl against person or
property, perpetrated by individuals or small gmupf individuals
which could be identified with adequate informatiasually with
motive) and conflict (also infringements on statavs, but usually
perpetrated on a group basis which may be triggbyethfringements
on group or moral codes or motivated by politicatl ather factors).
When the justice system of individual states funi effectively, the
incidence of both types of violence may be captuard recorded in
police and court records. However, in many stateransition this is
not the case, particularly in conflict situationkexe the state may cease
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to function or the justice sector may be weak. poré on forms of
insecurity and crime in Latin America identifieol@nce in the realms
of crime, ethnic violence and racial intolerancelitigal violence in
repressive democracies, drug-related narco-trafficlence against
children, domestic and gender violence, kidnappidgsath threats, and
violence perpetrated by police squads, and violdetereen indigents
(Perez-Valero, 2002). Th&'orld Report on Violence and Hea{wHO,
2002), reports on youth violence, child abuse aegdlett by parents,
violence by intimate partners, abuse of the eldesdxual violence, self-
directed violence, and collective violence. Thesejast two examples
of the multitude of ways in which violence can bewed, with
categorical typologies often overlapping, includimgth respect to
perpetrators, victims, root causes, politics, criar@ so on.

Indicators of violent conflict include injuries/dba and destruction of
property or goods. These indicators are also crimésemselves, but in
conflict contexts, the group nature of violence smk unlikely that the
perpetrators may be identified, captured, and/osgruted, leaving a
serious gap in reporting of violence. Furthermdhe way in which
people are targeted can vary between crime andiacorih conflict
situations, the targeting of victims may be indisi@nate, based on some
broader identity. The victims of crimes, in contrasay be (but are not
always) based on personal relationships and greasamong particular
individuals, as in the case of many homicides awhalts, but this can
also occur in conflict situations. Previous reskdras shown that forms
of conflict tend to be related and that small dteguact as triggers for
bigger conflicts (Esman and Herring, 2001), withrlyeatriggers
sometimes occurring in the form of everyday crifviet the appropriate
policy responses for each form of threat to hunegusty may be very
different. Often the two areas overlap in reporishoman security and
safety but the two aspects are rarely both includedthe same
instrument of data collection. Given that the aihhis paper is to look
at designing a module of a household survey whiah measure
incidents of violence and threats to human safety security as a
dimension of poverty, then both aspects, violentmerand violent
conflict, need to be included in the survey modiet, while the data
collected should cover incidents of both violenima and broader
conflicts, it should be detailed enough in eaclpeesfor disaggregation
by the broad identity groupings of victims and mrators, the location
and form of the incidents, and responses by the atad society to such
incidents so that policy responses can be desi¢gmesbmbat the two
broader realms.

Some definitions of violence, including the WHO id&fon above,

include the threat of harm, not just the actual s¢herever possible,
this paper advocates the use of international ieins of the terms
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associated with violence, but separates out theathof violence from

actual acts. The threat of violence is an imporgamtect of security and
safety; however, threats can be real and perceinedrporating many
other psychological elements. Theiman Security Repodrgues that
fear seems to bear little relation to objectiveksigHuman Security
Centre, 2005). Thus for the purposes of the measenme these two
aspects of violence, the actual acts and percemticthreats, will be

measured separately. They can be combined to dreditators which

meet the WHO definition of aspects of violence.

3.2 Types of Violence: Bridging Conflict and crimeAnalyses

In order to Bridge the conflict-crime nexus, thisitluses a typology of
violence which pertains to both violent conflictdarrime occurring
between people. The WHO (2004) identification olrfaypes of
intentional or deliberate violence resulting inuiryj or death is useful in
considering how to design the survey module:

1. Interpersonal violence (e.g. assault, homicidejmate partner
violence, sexual violence

2. Self-directed violence or self-harm (deliberaterdese on drugs
and alcohol, self-mutilation, self-immolation, sdie

3. Legal intervention (action by police or other lawf@cement
personnel)

4. War, civil insurrection and disturbances (e.g. desti@ations and
riots)

It is important to highlight at the outset thattbeare major omissions,
given that suicides account for such a large ptaporof violence.

However, this module seeks to bridge violent criswed conflict

conceptually through the lens of interpersonal oences of either
form of violence. Questions on self-harm would reseeily involve a

different style of questioning and categorisatioverall leaving the

module unwieldy and difficult to implement as atpaifra larger survey
on poverty. Thus, self-harm is not included in thedule. The bridging
typology underpinning the module allows for databe collected on
violent crime, violence in conflict contexts, theusehold and that
perpetrated by the state (although this is notask®eut directly). While

the module can adequately capture data on theencel of crime, it

cannot adequately capture full information on theidence of conflict

where there are large numbers of perpetrators. Memyeit can

adequately capture data on injuries and deathsciassd with both

crime and conflict.
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3.2.1 Violence and its Impacts

One of the surprises of the comprehensiaces of the PooStudy
(Narayan et al, 2000)based on 78 Participatory Poverty Assessments
(PPA) across countries, was the prominence of cosckr physical
safety and security among the poor. The study fitdd poverty is
multi-dimensional, where ‘Poverty never resultsnirthe lack of one
thing but from many interlocking factors that ckrsin poor people’s
experiences and definitions of poverty.” Violencel a lack of physical
safety and security are among the dimensions oéntypwot adequately
addressed in most poverty measures which focus@mme levels, or
access to education and health facilities. The@¥alg excerpt from the
Voices of the Poor Study highlights the importagogen to this issue
by the poor from around the world. It shows thailyems differ across
countries and that, for comparability, indicatosed have to be flexible
enough to accommodate the many dimensions thaatthte physical
safety through violence can take: Poor women exspiesr of increased
crime, both in public and at home. In Ukraine, wonaad old people
say they no longer leave their homes after darll, “arorry when their
children return late from school or work” (Ukrain®96). In Moldova,
women are afraid to work the night shift becausdeair of assaults
(Moldova 1997). In South Africa, case studies doeom“rapes of
teenage girls, unfiled claims of child support bgthers due to fears of
being beaten by the fathers, and even the crippbhga woman
following a drunken argument among the couple” (8ofrica 1998).
The South Africa PPA also describes gang-related aolitical
violence. Women report of feeling vulnerable to sbgl attacks and
sexual assaults when they are out collecting fimvdn India and in
Pakistan, women spoke about the dangers of sexsshulh and
harassment by forest officials and others whenecblig firewood. In
Pakistan, absence of latrines forces women toheséush before dawn
and after dusk exposing them to snake bites, sexamdssment and
attacks(Pakistan 1993). In Bangladesh (1996provision of toilets and
bathing places were high priority among adolesgpris and women
because of fear of harassment and inconvenience.

Similarly, in a four-district intensive study dPerceptions of the Poor
(Pal, 2001) conducted in Sri Lanka; ending civihflict was amongst
the five key poverty challenges highlighted by stedy. Again the poor
in this study perceive poverty to be multi-dimemsiband speak of how
they are poor as well as why they are poor, desgyithe threats of
armed conflict and acts of violence they encourdgeeryday. For
example, the overwhelming cause of poverty in thacbmalee district
was perceived to be the armed conflict. The canfi@s disrupted or
destroyed their livelihoods and increased the latksecurity and
mobility. Out of a total of some 83,829 familiestime district, 40,437
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had been displaced during the armed conflict dutireg 1990s, while
over 30,960 houses, comprising one third of homeke district, were
damaged or destroyed. Physical safety and secwsfe not just a
concern in the district most affected by violenoet an everyday threat
to citizens in the study in all four districts. Séa&r example the
following excerpt from Moneragala District (Pal,G1

When an 18-year old girl was walking back from siho

a drunken man raped her on the way. She had to be
hospitalized. So our parents stopped us from gting
school after we became big [reached puberty]. Tha m
belonged to a rich family. Although the girl's fdyni
went to the police they didn’t take any action agathe
man.

Jayawathi Menike, farmer, Moneragala district

A lack of physical safety and security are a pérthe general state of
deprivation of these people and thus a part of theverty. Violence is
not the outcome of poverty but rather the reaserpéwerty according
to this study. Thus it should be included in measuof poverty As
stated previously, th&Vorld Report on Violence and Heal{iVHO,
2002) states that self-inflicted, interpersonal aealtiective violence Kkills
more than 1.6 million people every year. Howeveneré are
considerable regional differences in rates of wvibldeath: “In the
African Region and the Region of the Americas, loda rates are
nearly three times greater than suicide rates. Kewen the European
and South-East Asia Regions, suicide rates are rtiwaa double
homicide rates (19.1 per 100 000 as against 8.4106r000 for the
European Region, and 12.0 per 100 000 as agaidgies.100 000 for
the South-East Asia Region), and in the WesterifiP&tegion, suicide
rates are nearly six times greater than homicitesré20.8 per 100 000
as against 3.4 per 100 000) “, (WHO, 2002). Thereargues that these
statistics are just the tip of the iceberg, with thajority of violent acts
being committed behind closed doors and going largareported. It
also demonstrates how the different forms of vioéerfieed on each
other. People who were subjected to child abuseialence from an
intimate partner are much more likely to commitsaof self harm.
Collective violence fractures normal social bondsl aften leads to
sexual violence and heightened violence in yourgplee Almost every
form of violence predisposes victims and perpetsato another.

Civil wars are estimated to have killed 5 millioegple in the 1990s.
Conflicts also force populations to migrate sudgenbk internally
displaced persons and as refugees. ‘War and iteowdlicts in the
1990s forced 50 million people to flee their horhd3isplacement
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affects people’s health and livelihoods, and magrugit children’s
families and education. According to tHeman Security RepofHSR)
(HSC, 2005), civil wars, genocides, and internalocrises have all
declined sharply in the past dozen years, andnatemal wars together
with military coups have been in steady declineganuch longer time
period, particularly since the end of the cold wlne HSR finds that
wars have fewer victims today, with battle-relatehths amounting to
nearly 700,000 in 1950, compared to 20,000 in 200ty sub-Saharan
Africa becoming the world’s most violent region &yd While the
number of wars is decreasing, some 60 wars are bgihg fought
around the world with deadly consequences (HSC5R0owever, the
HSR indicates that there has been a huge increasefugees and
displaced persons over time since the major warthefl950s, 1960s
and 1970s. The HSR also highlights that while thets of war may be
obvious, in the form of battle-deaths, displacemédisittened cities,
destroyed infrastructure and so on, less obvioegha high numbers of
indirect costs and ‘excess’ deaths such as thosehwiould not have
occurred had there not been excess fighting (HSID5R including
disease and malnutrition. Disease and malnutritibis, paper argues,
can be captured in health modules of householdegarand correlated
with the findings of modules on security and saféthese modules are
also included in the survey instrument. Howevechsdata needs to be
treated cautiously as a first step, as panel dets \sould need to be
created to determine to what extent the diseasen@aldutrition is a
direct result of conflict, and to what extent tiwsuld have resulted if
the conflict had not happened at all.

Both violence and civil wars come at great econcamnid financial costs.
According to Gleditsch et al (1994) from the PRIMOQslo, in 1994 for
example, at the peak of several conflicts, the dvaspent: “about
1,000,000 million USD annually on armaments. Tlsisaimost 5% of
the total global output, and represents about otth-®f total public
spending. Arms expenditure exceeds world spendimg poiblic
education by 10% and health spending by 25%. Glabak’ spending
is 20 times higher than foreign aid and more th@®02imes higher than
what is spent on international peacekeeping.” 18120or example, the
poorest 41 countries hadcreasedtheir armed forces by 80% since
1985 and the poorest five countries had nearlyetlipheir armed forces
(300%). In contrast the OECD nations’ armed forcad decreasedy
25%. The WHO report, The Economic Dimensions otrpérsonal
Violence (WHO, 2004), finds that estimates of tlwestcof violence in
the United States of America reach 3.3% of the gommestic product,
while in England and Wales, the total costs fromlence — including
homicide, wounding and sexual assault — amounhtestiimated $40.2
billion annually. The report also highlights thatarpersonal violence
disproportionately affects low- and middle-incomeuntries. The
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economic effects are also likely to be more sewengoorer countries.
However, as this report shows, there is a scamitstudies of the

economic effects of this violence in low- and ma&dicome countries.
However, evidence indicates that in low- and middEme countries,
it is probable that society absorbs much of théscoEviolence through
direct public expenditures and negative effects iovestment and
economic growth. Importantly, there are inadequiati@a on the costs of
treating the consequences of interpersonal violeee it crime or

conflict-related. The modules presented in thisepage a first step to
measuring the incidence of violence, but do nok $eemeasure the
direct and indirect costs of conflict. However, Isutata, when collected
over time, can be used to correlate with other mmegsof changing
public expenditure and impacts of violence on itwest and economic
growth.

3.2.2 Correlations between Poverty, Conflict and Gme-
Related Violence

Violence against the property and person in themfoof crime,
vigilantism, communal conflicts, insurgencies, twvars, and intra-state
wars is interlinked with poverty and underdeveloptmealthough it is
generally agreed that the causality goes both weggor civil wars are
associated with markedly worse performance in ecoag@rowth, food
production per capita and human indicators, suchn&smt mortality
rates, school enrolment, and so on. For exampéya&t and Fitzgerald
found that conflict is a major source of poverty and
underdevelopment (Stewart and Fitzgerald, 2001), gen that low
incomes lead to conditions that are conducive to alence. Elbadawi
(1999) also finds that civil wars and poverty are inecdhly linked.
Civil wars directly affect poverty by destroying ysical, human and
social capital, resulting in a disruption of protivty, heightened
unemployment, social displacement and increasedigdyinsecurity.
Collier and Hoeffler (1998 identify the economic impacts of war on
growth and poverty by identifying three main imgaot civil war: (1) a
disruption to capital or transaction intensive \dtigs (roads,
production, and financial services, for exampl&) & diversion of
expenditure and resources from economic to warrtsffand (3) a
reduction of domestic savings through consumptiod eapital flight.
Meanwhile, numerous investigations have shown Ithatincomes lead
to conditions which are conducive to violence. Famiand severe
impoverishment have very often been associated military activities
and violent encounters. Wars and the associatestunisies tend to
disrupt normal economic and social activities, unmdee democracies
and public discussions, and frustrate the developnod a well-
functioning market economyDréze and Sen, 1989). Yet, Easterly
(1999, 2001, 2002) also established that incerpoverty alone does not
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necessarily engender conflict. However, when coeibinvith high
income and asset inequality, particularly alongnithor communal
lines, poverty can lead to violent conflict. Thuke evidence of
numerous studies demonstrates a two-way relatipriztween poverty
and conflict, and that it is likely to be worselow-income countries.
Thus it is important to measure the magnitude ofevice along with
other aspects of poverty, not only because it isngportant part of
poverty, but also because it may worsen other &specpoverty and
vice versa.

3.2.3 Data Collection: What are Available and whatare the
Issues?

There is consensus in many fields that given thereaof violence and
the location (national or sub-national) of violemcidents, the
internationally comparable data on conflict, phgsgafety, and security
are inadequate. There are a variety of ways ofectitlg data on
violence, threats to physical safety, and conflidbjch include but are
not limited to household surveys. For example datamortality and
injuries can be and are collected from hospital$ police records, but
do not encompass those incidents which may bestteaitside hospitals
or not treated at all, such as rape, intimate partnolence, genital
mutilation and other problems of physical safetyickhmay result in
social shame and humiliation; incidents of violenice communal
conflicts that go unreported; injuries treated mlgsthe formal health
sector; and so on. Similar kinds of data may besimgsor underreported
by administrators of the justice sector such aspthleee (particularly if
there are political or merit reasons not to doawj the courts (where
cases of injury and even death do not reach the)pulue to human
error, inadequate training in reporting and filepimg, and other related
reasons. The WHO report (2005) bhlestones of a Global Campaign
for Violence Preventiomargues that an ‘ongoing supply of national and
local-level information about the causes and alloetconsequences of
violence is essential to building a comprehensindenstanding of the
problem and for designing, developing, and momiprieffective
solutions’. In a different report (WHO, 2004) WH@gaes that ‘injuries
and violence are ranked amongst the leading caobedeath and
disability...particularly true in the case of the lamcome and middle
income countries where injuries and violence arewgrg in
significance, largely as a consequence of the epmegic,
demographic and socioeconomic transitions that Ilténeeacterised the
development of these countries in recent decadésts, it is important
to include both injuries and deaths in indicatdrsexurity and safety to
truly gauge the size and nature of the problem winay be disguised
by only including indicators of deaths in survegtmments.

108



CSS342 MODULE 1

3.2.4 Data on Violence and Threats to Security in the Fan of
Crime

The Division of Policy Analysis and Public Affairsf the United
Nations Office on Drugs and Crime (UNODC) has impbated a series
of surveys over time on Crime Trends and Operatioh<riminal
Justice Systems. The ninth survey covers the pe2@@B—-2004 and
requests that permanent missions of the UN fill muestionnaire which
summarises the statistics of national justice mlens, such as the police
and the courts, on crimes, using international daedised definitions
(UNODC, 2005). Such information is useful in caltgt statistics on
crime, violence, and prosecution in a format whishstandardised
across nations. However, this survey relies orsth@stics provided by
national government offices which is vulnerable underreporting,
missing many of the incidents of violence as hasnbeutlined above.
The implementation of International Crime Victim r8eys (ICVS),
supported by the Ministry of Justice in the Netheds, The Home
Office in the United Kingdom, the Department oftleesin Canada, the
United Nations Office of Drugs and Crime (UNODCYahe European
Commission, is useful as it seeks to supplementite made available
by national governments from police and prosecutewords. It is also
useful as it provides a standardised tool of dat&ection in terms of
definitions, methodology, and reference periods tgoes of crime.
There is also an African version of the ICVS impéated in African
nations conducted in collaboration with the Unitldtions African
Institute for the Prevention of Crime and the Tineant of Offenders
(UNAFRI). The survey asks about where the crimek tolace, if they
were reported to the police, satisfaction with thelice response,
reasons for dissatisfaction, the seriousness of itlc&lent for the
household, and if it was not reported, why it was reported. It also
asks questions on the weapons used in robberesuimber of people
involved in sexual offences and their relationsiigh the offender, as
well as whether weapons were used and whether éhsomp classifies
the incident as a crime. However, it does not deekeasure how far
conflict-related violence is group based, or asksgions about rural
crime and conflict (with the exception of a few gtiens in the African
ICVS).

3.2.4 Data on Conflict and Related Forms of Violence

The Human Security RepofHSC, 2005)identifies the inadequacy of
available comparable year-on-year data on globaurgg as a
significant barrier to research and policy desiGnere are no ‘official’
data sets on armed conflicts, genocide and corehuights abuse, nor
are easily comparable measures of criminality naadglable from state
based institutions. Furthermore, the UN does netlany comparable
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data on armed conflicts to help it formulate andleate its security
policies. The HSR highlights that governments may e willing to
divulge the incidence of violence and violent cantfivithin their own
borders. It also argues that while violent crimeaighreat to human
security, attempts to track global and regionaindse in criminal
violence are hampered by a lack of data, undertieygoand under-
recording, conflicting definitions and so on (HSEZNOS5). Identifying
types of violence is important for policy prescigpis; for example a
study in Sierra Leone found that displaced womerewwice as likely
to be raped as those who remained in their homwes Human Security
Centre (HSC) at the University of British Columlhias reviewed and
compiled its report based on data from researdiftutisns around the
world as well as commissioning a major opinion pofi popular
attitudes to security in 11 countries, and a nevast by the Uppsala
University Conflict Data Program. There are a \grigf data sources on
violence, conflict, wars, insurgencies, politicarror, and so on
identified by the HSC. Each has both benefits andtdtions. For
example, the Political Terror Scale (PTS) at thavemsity of North
Carolina records the global and regional trend datahuman rights
abuse in the developing world using a compositecatdr that captures
core human rights abuses such as torture, extreigli@xecutions, and
‘disappearances’ backed by death squads. Howéwegentral focus of
the PTS is state repression, although the idenofitthe perpetrators of
the violence is not always clear and hence thecatdr sometimes
captures violence not perpetrated by the state.

The Uppsala University’'s Conflict Data Program dahd International
Peace Research Centre in Oslo (PRIO) track thecacmeflict trends in
the post- World War Il period, in what is known the Correlates of
War project. Their definition of armed conflict, wever, does not
include conflicts between non-state actors, suchthes communal
conflicts in Indonesia, Nigeria, and many othertpaf the world. Thus
the HSC commissioned Uppsala to collect this datduding smaller
conflicts as well as genocides and massacres fO2-20with the
threshold being at least 25 battle-related deathsach calendar year
(HSC, 2005). However, this work relies on newspapgorts and
reports from agencies such as the UN and civiletpadbrganisations,
again leaving it vulnerable to underreporting aggtrency of incidents,
as well as involving very stringent rules on howctunt battle deaths.
The HSR (HSC, 2005) argues that given the hugeatvani in the
numbers of deaths reported in such sources andcdmservative
estimates which they use in their database, thebdae while useful, is
susceptible to underreporting of battle deaths,tiquaarly in the
database on armed conflicts involving the state {ineshold is 1,000 in
a calendar year, thus countries such as Northestanid miss the
threshold). Injuries are not recorded at all. Astp# its efforts to
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promote disaster prevention and mitigation as aegnal part of
development activities, the World Bank’s Disastearidgement Facility
(DMF), under the umbrella of the ProVention Consoni undertook a
study of the quality and accuracy of disaster date three databases
reviewed also include data on violence and conflitiese were NatCat
maintained by Munich Reinsurance Company (MuniclBigma
maintained by Swiss Reinsurance Company (Zurichg BM-DAT
maintained by the Centre for Research on the Epmlegy of Disasters
(CRED, Université Catholique de Louvain, Brussel$here were
significant differences in the incidents recorded the databases,
however they fell over time. Records that date frdra 1980s had
greater discrepancies than those from the 19908 press sources
being the least reliable, and standardised dedimstibeing a key issue
for redress amongst the databases if results fha@set databases are to
be compared

SELF-ASSESSMENT EXERCISE

What is the correlation between poverty, conflictdacrime-related
violence?

4.0 CONCLUSION

With this information, ideally programmes and pglacross a variety of
contexts will be better informed allowing for betteargeting and
ultimately one form of poverty alleviation. Numesoundicators of
security and safety could be generated from thes&, ¢h combination
with the other modules typically found in househaldrveys. These
include: the incidence of the different types oblence (normally
calculated per 100 000 individuals); the risk analnerability of

different groups to violence depending on theinidg, age, gender and
location; victims and perpetrator profiles disag@gted by type of
violence; rates of reporting violence; perceptiansl attitudes towards
violence; and the relationship between violence @hdr dimensions of
poverty. This information should serve to informlipp to alleviate

poverty generally and bolster human safety andrggén particular.

5.0 SUMMARY

Violence impedes human freedom to live safely amacusely and can
sustain poverty traps in many communities. Onehef ¢hallenges for
academics, policy makers, and practitioners workiogpadly in

programmes aimed at poverty alleviation, includimgjence prevention,
is the lack of reliable and comparable data onitlkelence and nature
of violence. This unit highlights the incidence wiblence against
property and the person, as well as perceptiorseofirity and safety.
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Violence and poverty are inextricably linked, aliighb the direction of
causality is contested if not circular.

6.0 TUTOR-MARKED ASSIGNMENT

1. Succinctly discuss the nexus between violerpmerty and
safety.
2. With adequate data discuss the socio-econompidation of

violence and civil wars.
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1.0 INTRODUCTION

Although, incidents of collapsed buildings haveeigeed professional
and public criticisms, some of the cases do notemiadadline news
hence the general public may not know the gravityhe situation.
Naturally, shelter in form of building is amongketthree basic needs of
life universally accepted and recognised as esddnti life sustenance
and survival. However, it is the desire of everynam being to live a
life of comfort, security, physical and mental deyaenent without hints
of possible mishaps of collapse or failure assediatith his place of
abode. It is therefore a social responsibility e government to ensure
that the wish of the people is achieved within tedi resources and
constraints. The past few years in Nigeria witndsgee collapse of
many buildings in various stages of completion, rgive many lives
were lost and properties worth millions of nairstdeyed.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. discuss the concept of sick buildings

. explain health related symptoms

. enumerate measures in detecting unhealthy and darge
buildings.

3.0 MAIN CONTENT
3.1 The Concept of Sick Building Syndrome (SBS)

Sick Building Syndrome can be treated in two pecipes. The first
perspective is from the user perspective: an oeaag of discomfort or
unease or iliness felt by the user of the buildifige second perspective
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is when there are defects in the building structareelope and internal
environment. The indoor environment is a creatibrthe modern era.

Column Slab Substructure Foundation Previously,ldmgs were

notable for the extent to which they were reallgmopo the outside air, a
system that could be referred to as natural vemtiiaBut, technological

advances have permitted us to seal buildings tightlarticulate the air
within them and fill them with a variety of parteehnd chemical-

emitting materials and objects. People spend miotedr time indoors

with some estimates being that humans spend mare 90% of their

lives inside constructed environments. Over tinfes tonstruction of

buildings has increasingly focused on energy efficy and comfort.

Central heating and cooling systems are the noan home and office
construction has moved toward minimising heat ool cair loss by

making buildings more airtight and at the same timere complex.

Materials are being used for furniture, clothingorfas, cleaners,

detergents, and preservatives. Compared, thesethad parallel trends
have created buildings where exposure to foreigieprs, dusts, gases
through inhalation has gone far beyond what hisatlsi has been the
case. The concept of the “sick building syndrom#ie types of

allergens or stimuli most likely to be found in &y buildings, and

how individuals can better cope with contemporaonstruction of

indoor environments are going to be discussed im l#cture. In the

1970’s, health care providers were faced with iasieg numbers of
people having headaches and allergic-like reactitmsunspecified

stimuli. Some of the reactions included letharggtigue, headache,
dizziness, nausea, irritation of mucuous membrare®ge and/or

nasopharyngeal irritation and sensitivity to ododisrough exploration

over several years, these reactions were linkedtomon symptoms of
people in specific buildings and a lack of symptomigen these people
were not in the buildings. This spectrum of specdnd non-specific

complaints, when tied to a particular building, &®e known as the
“Sick Building Syndrome”. It is what may be compaiaa by a variety

of sources including rat/cockroach infestationgjiteay conditions, as

well as indoor air pollution.

. Pollutants

Pollutants are major contributors to “Sick BuildiBgndrome” and they
are as follows:

1. Major Combustion Pollutants
Malfunctioning or inappropriate, inefficient use loéating devices can
produce pollutants at harmful levels. Carbon-modexiCO), which is

an asphyxiate, nitrogen dioxide (NO2) and sulphioxide (SO2),
which are irritants are three of the more commomdpcts of

115



CSS342 SAFETY MANAGEMENT FOR LOSS PREVENTION

combustion pollutants in the home. Methelyne chieriwhich is in
some household products such as paint strippers, aao be
metabolised to form CO.

2. Biological Air Pollutants

Found everywhere, dander, moulds, dust mites, ahdr diological
substances are carried by animals and people matehsoughout homes
and buildings. High relative humidity, flooding,aidequate exhaust of
bathrooms or kitchens, humidifiers, dehumidifiexis,conditioners, drip
pans under cooling coils, pets, and componentseafig, ventilation
and air conditioning (HVAC) systems are all souroésiological air
pollutants. Three types of human diseases whiclolnev specific
activity of the immune system, and toxicosis in e¥hibiologically
produced chemicatoxins cause direct effects. In many cases “sick
building syndromes” may be related to microbial taomnation in
buildings such as environmental and industrial &lngfestations with
moulds, fungi etc. We will come back to these deta discussion
under Building Defects.

3. Volatile Organic Compounds (VOCs)

At room temperature, volatile organic compound¥/@Cs are emitted
as gases, certain solids and liquids. These inclimealdelycle,
pesticides, solvents, cleaning agents, benzenepamthloroethylene. A
wide array of potential sources of VOCs existshe home and in the
office. Scents and hair sprays, household prodawth as finishes, rug
and oven cleaners, paints, thinners, dry cleaninigls, some copiers
and printers, some glues and adhesives and phhtboss are among
some common products that may emit VOCs. One ofrtajer irritants
in “sick building syndrome” is formaldehyde. Althgln urea
formaldehyde foam solution is no longer used, logd which had the
full blown foam in the 1970s may still have VOCsrfr the insulation.
Formaldehyde is also found in resins in finishasplywood, panelling,
fibre board and particle board and in some of #ekings and adhesives
for carpets. New installations, carpets, wall cages, paints, or
construction all heighten problems with VOCs.

4. Heavy Metals

Over the past several decades, the potential fasexh exposure to
heavy metals in buildings has been significantiued. Although still
a concern, the likelihood of inhalation of heavytat® in most buildings
is minute. The concern about heavy metals as avomalir pollutant is
greatest in older, deteriorating housing or durirgabilitation or
reconstruction projects of older buildings. Compigi and antidotes
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regarding illnesses produced by life inside sucidimgs have become
common place. The illnesses include both specifid aon-specific
ones.

A. Specific llinesses

. Indoor transmission of standard infection diseasesh as
tuberculosis or legionellosis.

. Allergic reactions to indoor allergens such as duges, plant
products, or fungal products.

. Irritation due to (volatile) chemical released frorthe
environment.

. Carbon monoxide poisoning related to re-circulatidrtigarette

smoke or exhaust fumes.
B. Non-Specific Illlnesses

. This is a diverse group of work-related symptomat timclude
irritation of the skin, mucous membranes (mouthsejoand
throat), headache, fatigue, and difficulty concatiig. A variety
of factors have been associated with increased ratethese
complaints; younger age, female sex, cigarette smgokype of
work (e.g., working near a photocopier), level office
overcrowding, presence of carpets, and type/voluwie
ventilation.

3.2 Health Reaction to Sick Building

There are three components in identifying a sicikding. The first is

that the reactions or types of reactions are shiayeseveral or many of
the people who also inhabit. The second is that rdections are
triggered when not in the building. Individuals hewer, may have
greater sensitivities to some stimuli than otheopbe. For these
individuals, something or things in the building ynke triggering a
reaction, but the building may not be “sick”. Tissoften the case when
a certain office or part of a building is rehabbmdreconfigured and
decorated. That particular area of the building roesate reactions in
individuals, but the building itself is not problatrc. The third and final
component is to neglect maintenance of a buildingthe stage of
structural failure, or disaster resulting to coflapf the building. At this
stage it can be said that the building is not deigk” but is dead. Loss
of lives is usually more associated with this stégen the other two
stages. Lack of maintenance culture is a majorlprmolin Nigeria as we
fail in maintaining our buildings, roads, and thaids/gutters and the
entire environment. Sick Building Syndrome is rauagd by the World
Health Organisation. It is not only a concern te gufferer, but has
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commercial/economic implications in terms of inGead absenteeism,
reduced productivity, increased staff turnover, loarale etc.

Generally, there are five symptoms associated @itk Building
Syndrome and these are:

a. Mucus membrane irritation, which usually effecte #yes, nose
and throat;

b. Neuropsychiatric disturbances, such as fatigue dee]
confusion and dizziness;

C. Skin disorders, for example itchiness, drynessrasbes;

d. Asthma - like symptoms, such as tight chest anficdifies in
breathing and;
e. Unpleasant odour and taste sensations.

While the population as a whole generally exhibéste symptoms, with
SBS, certain patterns evolve:-

i The symptoms disappear or decline away from work

il They are more prevalent in clerical staff

iii They occur more in public buildings

Y They are most common in office buildings with anditioning

v People with most symptoms have little individuahtrol over
their environment.

3.2.1 Causes of Sick Building Syndrome (User Persgtive)

SBS is generally considered to result from one orenof the following
factors:

1. Uncomfortable working environment due to poor ligbt high
temperature and inadequate air movements/stuffiness

Low relative humidity

Odours

Air-borne dusts and fibres

Chemical pollutants

abrwpd

We should watch out for these in any building we @sing as homes or
offices and places of worship.

a. Ventilation
The ventilation system is often regarded as thet sigsificant factor in
affecting buildings which are sealed and have maichaventilation or

air-conditioning. The assumption is that lack c#sfn air is the major
cause of SBS. Fresh air is required for variousoes, the main ones
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being to supply air for respiration and to dilutlmon-dioxide (CO2),
odours, cigarette smoke and other contaminantstilgon, although

not necessarily fresh air, may also be requiredntontain personal
comfort. The impetus to seal buildings and incraagecontrol over the
environment is usually motivated either by necgdsit open plan deep
offices which are difficult to ventilate naturallyr by a desire to save
energy (and money). The practice of tight contrekrothe indoor

environment poses problems if the ventilation orcanditioning system
is in any way imperfect. Mechanical ventilation lodildings is less
satisfactory than natural ventilation because rmaeidal ventilation and
air conditioning allow more precise overall envineental control but
little personal or local control. The air supplpta mechanical
ventilation systems can often be varied during apen, in order to

increase the proportion of air that is re-circuliatand to reduce the
quantity of fresh air drawn in from outside ankleight should show
less than 30C variation; Floor surface temperat®260C (290C with

floor heating systems)

Mean air velocity is less than 0.15m/s. Dissatiséem with the thermal
environment is a greater problem in large air cowled buildings than
in small and naturally ventilated buildings. In @ilding with opening
windows and radiators the occupants are able toy whermal
environment to some extent. If the air conditionorgheating system in
a large “tight” building fails to control the theahenvironment, there is
often little that the occupants can do to improwaditions. A sensation
of stiffness may play a part in promoting SBS iadilcg dissatisfaction
with the working environment.

b. Visual Environment

Potential problems in the visual environment areadeguate
illumination, uniform or dull lighting, discomforglare, flicker from
luminaries and tinted windows which reduces the @ammf daylight.
These cause eye strain and headaches and are aaoajabutor to
SBS. It is generally accepted that there is a bekween the level of
workers satisfaction and their perceived ability tmntrol the
environment.

C. Contaminants

The potential range of contaminants in offices nerenous. The main
sources of air-borne contaminants are:

. Building occupants: Pollutants released by occupants of the
building include carbon-dioxide (CO2), water vapamd micro-
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organisms and matter. Smoking is a considerablecsoaf air-
borne pollution.

. Building fabric and furnishings: The main sources of pollution
are from releases from the fabric and furnishinigthe building;
dust and fibres from carpets, and furnishings;ematiwvapours and
organics from various sources, including adhesiusged in
furniture and for sticking carpet, floor tiles e@ffice machinery:
Photo copiers have been suggested as a cause Idingui
sickness, and pollutants such as ozone can cafleary poorly
ventilated photocopying rooms.

. Ventilation and air conditioning systems.Ventilation and air-
conditioning systems can transmit air-borne diseiastuding
humidifier fever and various infections. Even whegear
conditioning systems do not contain humidifierems of plants
can act as breeding sites for organic growth.

d. Noise

Noise in itself has not generally been considecetleg a main cause of
SBS. It is clear, however, that both office workgsoductivity and
comfort levels can be affected by a poor acoustairenment. Most
noise sources from both fixed plant and machinerq @tfice equipment
can normally be silenced by appropriate physicasunees. In open plan
offices, the maintenance of conversational privigcgynportant, and can
often be achieved by the positioning of appropreteeens. The need
for privacy suggests that cellular offices or sav@roupings of up to
five workers in open plan offices helps reducedymmptoms of SBS.

e. Poor Management and Maintenance

Efficient planning, particularly with the organigat of office space and
storage, means less clutter and overcrowding. Ypiieés of papers and
books not only create dust, but also collect dgsthase areas are not
easily cleaned. Management should be sensitivgpanogle oriented, as
this will promote goodwill and higher levels of is&éction. Proper
maintenance and regular cleaning of mechanicak plad ductwork are
essential. The cleaning regime for soft furnishjrgpets and curtains
should be carefully considered. Agents used shdagdchosen to
eliminate potential sources of SBS and not inaével add to it. Files
should be vacuum cleaned in order to remove paperogher dust as
thoroughly as possible. Vacuum cleaners generhbylsl be fitted with
high efficiency final filters. Cool shampooing o#rpets, chairs and
other fabrics should be undertaken periodicallysyimptoms persist,
steam cleaning should be considered.
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3.2.2 The Consequences of SBS for the Human Resces
Function

If a poorly functioning working environment is exmnced as

unpleasant and unhealthy by those working in gjrtheactions to this

can prove costly for the organisation. We can discinese under the
headings of individual and collective responses.

a. Individual Responses

. Staying off sick: Repeated colds and headacpemt to the fact
that a personnel department might have problem &
working environment which leads to a rise in theksess
absence rate.

. Productivity: Not all ill-health will result in absence as there
may be heavy pressure on the employee to mininbseraes.
Also some SBS symptoms (dry eyes, stuffy nose,afgtl),
though debilitating when experienced over a longople may not
seem sufficiently severe to warrant staying off kvddowever,
employees who drag themselves into an unpleasahtdistike
work-place will not do much for productivity. If wkers believe
the office environment affects their productivityis belief will
affect overall commitment and attachment to theanigation
whether it is justified or not.

. Turnover: if unhealthy environmental conditions persist, or
remain unresolved then often things may get soaasant that
the employee wants to leave, and this will be ewigd in a rise
in the company’s figure for labour turnover.

. Commitment: Human resource management strategy is
frequently aimed at raising and sustaining thelle¥eemployee
commitment to the organisation. Failure on the paft
management to do something about a disliked anckaltity
working environment is clearly counterproductive.

. Altering the environment in the context of censall control is
understandable if individual workers attempt to rode the
system to assert some sort of localised controlr aweir
immediate working environment by bringing in thewn fans,
heaters or ions. This response can often takeattme 6f a low-
tech solution to a high-tech environment.

b. Collective Responses

Responses such as absence and turnover are bwiduatiresponses to
an unpleasant work situation — they do not in tredwes change that
situation but simply withdraw the worker from itn la unionised
working place, a more collective response is mik&yl, usually based
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on an attempt to persuade management to accepa ghablem exists
for their members and to remedy it. In an obsemedrly functioning

working environment, the union has to negotiatebieiter condition and
where the situation persists or negotiation fadls@éach any mutually
agreeable solution, a further outcome may takefaha of collective

industrial action.

SELF-ASSESSMENT EXERCISE

Highlight and briefly explain some of the symptoassociated with the
‘Sick building’ Syndrome.

4.0 CONCLUSION

The first step in minimising Sick Building Syndronad defective
buildings is the realisation and utilisation of #t@mplementary roles of
construction industry professionals. The profess®ninclude the
architect, builders, engineers, surveyors, urbahragional planners. At
the heart of the design and construction procesthasprofessional
builder who is trained to carry out building abyiliatnd maintainability
analysis of a building design. He is also the sgestitrained in and
recognised for the efficient and effective prodoictimanagement of
buildings that advertently reduces maintenance Ilpnod and
consequently the Sick Building Syndrome.

5.0 SUMMARY

This unit started by defining the concept of Sickilding Syndrome

(SBS), and various emanating health problems asdess such as
illnesses and symptoms that are related to SBRu¢ladrritation of the

skin, mucous membranes (mouth, nose, throat), lceaddatigue, and
difficulty concentrating). Causes of these diseasese discussed as
well as their consequences from both the individaadl community

responses. It concluded with some recommendatigardeng good

building and maintenance culture.

6.0 TUTOR-MARKED ASSIGNMENT
1. With relevant examples explain the concepts of k &Hailding

Syndrome.(SBS)
2. Discuss the causes of SBS and various perspectives.
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1.0 INTRODUCTION

Though highly desirable, it has not yet been pdssio produce
maintenance-free buildings. The reality is that thk elements and
components that make up a building unavoidablyeri@iates with time
due to inherent defects in design and construciiod the effects of
environmental agents and user activities. All bogg are subject to
aging, wear and tear in the performance of theincfions and
deterioration by exposure to the operating enviremmHence left to
themselves, buildings will eventually become iraént, unreliable and
fail.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the causes of building defects

. list the factors influencing building maintenanceguirements
and costs

. discuss the environmental Problems in 3rd Worlde€it

3.0 MAIN CONTENT

Building defects results from failure or shortcogsnin the function,
performance, statutory or user requirements of dtracture, fabric,
services or other facilities (How and Wee, 20019wdver Org (1997)
states that building defects may be an issue dnilgely are major or
excessive. When a building reaches a certain levedleterioration,
economic or safety requirements may demand a shkawda halt or
intervention at this stage to make it possible tesprve building and
their technical installations for the length of ithkunctional lifespan.
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However, maintenance can only reduce the rate tdrideation but

cannot eliminate or reverse it as a structure camontain, let alone
improve itself. This explains why despite maintezemntervention, a
point is reached when the quality of a buildingse=ato meet with the
acceptance of the owner and the users and withtysstBgutory

requirements. Vijervaberg (2000) opined that themaiot a building’s

acceptance threshold has been passed, a buildingerpwser or
manager has a limited number of option-functioneegion, function
change or function termination. Even if the ownercides to sell the
building, the buyer will then face several optidos the future of the
building as did the original owner. Only repair @habilitation can
bring a building back to an improved state or asdgas-new state.
Amarilla (2002) states that housing structures eepte at a rate
varying between 6% and 10% depending on their ghaysionditions in

a period of 10 years. When maintenance is ignodedayed or not
executed at all) the effect is to aggravate thee raf building

deterioration from year to year. In housing therefonaintenance is “a
stitch in time saves nine”.

3.1 Defects Generation Factors and Maintenance
Requirements

In the face of Nigeria’s declining economic fortenduilding/housing
authorities (especially in the public sector) hdnael to cope with the
need for ever increasing budgetary allocation faint@nance over the
years. For maintenance managers to be able tovetipehis constraint,
Mole and Olubodun (1995) suggest that they shou#enefforts to
reduce maintenance expenditure. EI-Waram and Hq2@02) stated
that this can be achieved by reducing or contrglline impact of the
factors that may have effect on maintenance c@stsidentifying the
causes of defects, it is possible to investigatent@aance strategies to
reduce the occurrence of defects or eliminate tbensequences. This
perhaps informed the opinion that although budget major parameter
in maintenance management, the interplay of oth#udntial factors
cannot be overlooked. He suggests that a causefted evaluation of
all relevant factors is required to optimise maiatece management.
Ashworth and Au-Yeun (1987) have identified phybidaaracteristics,
performance characteristics, environmental charatts and user
characteristics as some of the determinants of teteamce costs. They
however, failed to demonstrate how the factors viddially and
collectively affect overall maintenance costs. Heds’s (1990) study
identified four groups of factors which influenceousing stock
conditions as:

. quality of the building at completion,
. the ageing process,
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. maintenance and improvement on the housing stooklitons
and the mode of use by the occupants.

Gambatdella and Moroni (1990) have identified thsets of factors
which influence maintenance requirement and cdstsse are:

1. Internal parameters pertaining to intrinsic chaeastics of the
building such as design and construction and ttezdependence
of building components and elements.

2. Usage and environmental effects which exert stressthe
Building

3. The effects of previous maintenance actions. Thstb do with
users and owners’ response to maintenance needs

Olubodun (2000) listed nine factors in decreasirdgoof influence as
follows:

. Dwellings external influence

. Design integrity standard of dwelling

. Tenant’s lack of care index

. Influence of changing and evolving standards

. Ageing influence

. Vandalism-design fall effect

. Design-construction inadequacy

. Accidental damage restricted to building envelope
. Dwelling orientation and soil conditions.

This unit will address a few of the factors becao$espace and its
vastness.

a. Environmental Factors

The environmental factors in building maintenanaa be viewed from
two perspectives. The first perspective is the ctffef environmental
agencies which act upon the building and cause iddcay. Among
these are climatic conditions such as rainfall, idityn wind,
temperature, and soil and ground water conditiold¥is( 1998).
Chemical agents like chlorides and sulphates ptdsethe soil affect
building foundations. Al-Shaikh et al (1992) haeported that most of
the deterioration in buildings in Riyadh, Saudi Biegg result from soll
problems and rising water levels, soil salinitytive presence of high
ground water levels affects concrete in foundatiang other parts of a
building. According to Lee (1998) the effects anfall, wind, humidity
and temperature vary in severity according to toeation and
orientation of the building and are greatest ondkernal elements of
the building.
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Geological phenomena such as earthquakes, tsurfanlis, subsidence
and landslides also affect a building (Brumarn 300khis group of
environmental agents, unlike the former, usuallyseainstantaneous
collapse of the buildings rather than progressivetemoration.
Incidences of these geological phenomena have @en lbecorded as
significant in frequency and severity in the stuahga of Lagos state,
South Western Nigeria. (lyagba, 2004, Adeyemi, 2080, 1990).
Brumaru (2002) also includes atmospheric pollutias agents of
building decay, especially in industrialised urbareas. The second
perspective is the effect of building maintenanativdies on the
environment. For instance, from the point of vielvemvironmental
protection, it may not be acceptable to demoliskdimgs. Thus in some
cases maintenance and conservation may be prefeorechassive
demolition and reconstruction because of the hightscinvolved in
protecting the environment from pollution. Aparbrn the effects of
building materials and activities on the environtmehere is also the
problem of the “Sick Building Syndrome” inside hdiilg which may
result from inadequate maintenance of slums neigtitmods (Sour and
Yuen 1993, lyagba, 2004). This means that more ngsrit
environmental and public health legislation mayegate a greater need
for maintenance and increase the volume of main@naorks.

b. Design Deficiencies and Construction Faults

Design is the pre-planning process requiring kndgée ability and
selection of materials and determining performartéa. designers to
achieve this, Son and Yuen (1993) believe that thaegt possess a good
knowledge and understanding of the properties deriss as well as
the interactions that building materials will havih the environment in
service. Although it is hardly feasible to produs®intenance-free
buildings, much can be done at the design stagediace the amount of
subsequent maintenance works. This is why Seelg7(1%kes this
notion further. He stated that for developing cowest (including
Nigeria) where there is deep-rooted ignorance ef ithportance of
maintenance and where the construction industry me&ye capable of
meeting the increased demand arising from mainta)athe most
effective maintenance strategy should be one thatimises the
incidence of maintenance works through appropdatggn. The reality,
however, is that traditionally construction progeeare planned, designed
and built and delivered to the owner or user wigdnyvlittle attention
given to maintenance over the lifespan of the itgcil

Maintainability is a measure of the ease of mamtg a building or its
elements and components, which depends not ontlgeodesign and the
technical aspects but also on the availability bé tbuilding or
components/element when required for maintenand¢e Mature of
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design of some building hinders their maintain&piliThis may result
from:

. inaccessibility of some elements and components for
maintenance works

. inadequacy of available technological know-how ®medy
defects, or

. non-availability of replacement parts and composeag in the

case of many imported lifts and air-conditioningteyns used in
Nigeria today.

Design and maintenance are two core activitieshe luilding cycle

which directly contribute to the quality and perfance of construction.
Unfortunately, however, there is deep-rooted sejmeraof design and
maintenance which (Amairilla et al, 2002) put blyrthis way: “In the

field of architecture, we are primarily ... to createw objects,
relegating maintenance and preventive actions teseeondary and
almost shameful place.” The fact that design andnt®aance are
undertaken by professionals, operated through ictinfj criteria and

objectives, are often counter-productive leadingitacceptable quality
of building performance.

In reality, buildings usually differ from what thiesigners intend. The
extent of variations depends on the technical andnagerial

competence of the contractor. Some constructiom gibblems that
accelerate building decay have been identified as:

. defective materials and over-emphasis on firstscost

. inadequate soil compaction and incorrect settingresulting in
excessive soil settlement and building movement

. poor site practices and supervision

. lack of training and skill on part of site operatv

. lack of motivation and care by site operatives, and

. defective documentation Many lessons can be learfneoh

maintenance to improve design and construction.

One of the lessons is the feedback to the des@gméithe contractor as
well as the manufacturer of materials and compandrur instance, the
designer requires feedback from maintenance teewewdnd judge his
previous design with a view to eliminating potehtilaws in future
designs. To stress the importance of maintenanedbéek, Rooley
(1993) advocates the use of a database extraated Iftigation and
analysis of failed buildings as a basis for desiggnfortunately,
however, communication problems in the buildingusidy hinder the
flow of feedback information and its utilization.
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C. Vandalism

Vandalism is another generator of maintenance edxildings. It is
wilful damage to a building or structure. The causévandalism have
their roots in the social fabric of the communig§of and Yuen 1993)
and it is motivated by an intention to cause dam@gatrary to popular
belief, vandalism is not a product of senseless @mdlom acts, but
often a calculated intention to express dissatigfacto authority or
society at large. A Building Research and Estabiesht (BRE) report
suggests that some of the factors that endanger fébéng of
dissatisfaction culminating in acts of vandalisne droredom and
indiscipline among youths, and unsettled conditiohsccupancy which
they, by instinct, blame on society at large. Sonand Yuen (1993)
also believe that lack of security, wrong choiceradterials, poor space
layout, poor lighting arrangement and failure torpote awareness of
social responsibility are other factors which caaréase the incidence
of vandalism in housing stocks. Vandalism mostlie@t the aesthetic
appearance of component building and reducesféspian. Ultimately
this generates maintenance needs and costs whicld d&® very
significant in their study of factors affecting fsaug maintenance costs.
El- Haran and Horner (2002) ranked external (thpedty) vandalism
and internal (tenant) vandalism eight and twelilspectively among
twenty-four significant factors. Against this bac&gnd, it is not
surprising that the annual cost of vandalism in|&ng and Wales has
been estimated to be $30 million (Seeley, 1987).

d. Environmental Problems in 3rd World Cities: Houses,
Workplace and Neighbourhood

There are three kinds of environmental problemgeiation to the
house, workplace and neighbourhood:

a. pathogens or pollutants in the environment (airtewasoil and
food) which can damage human health.

b. shortage of natural resources essential to humaithhé¢e.qg.,
insufficient fresh air and water)

C. physical hazards within the city (e.g., risk ofdtbng for houses
built on floodplains or of mudslides or landslides houses built
on steep slopes).

These are all environmental problems amenable noahuintervention.
There are other environmental problems such a® pm#ution, lack of
provision for public space and facilities of urbanvironment which
contribute to stress and psycho-social problems dhpartment of
Urban and Regional Planning, University of Lagofinding solution to
the above problems in addition to the impact of-biised production,
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consumption or waste generation on health of rdea¢llers and on

natural resources and ecosystems. Also broadersssiout the
aggregate impact of cities and urban systems obaglolimate and

natural resources are been researched. The studgled very serious
environmental problems in terms of diseases, disabht, premature
death and damage or destruction of natural ressuidee fact that a
high proportion of the third world’s urban poputatilive and work in

very poor conditions is too well known to need elaion. In most

cities of the third world, between one third andotwhirds of the

population live in inadequate housing units. Theseple live in unsafe
structures without adequate protection from themelas, sufficient

space (relative to the number of people living ¢hempiped water

supplies, provision to remove excreta, househadgidis and solid

wastes, drainage and all-weather roads. Despitenthry different

forms of housing used by poorer groups from rooeméed in tenements
or illegal settlements, beds rented in boardingskswor sharks built on
illegally occupied or subdivided land or rudimegtahelters on some
piece of open space — almost all are characteliyetree factors which
contribute to poor environmental health. The fistthe presence in
human environment of pathogens because of laclasit bnfrastructure

and services such as drains or services to cdtdict and liquid wastes
and safely dispose them. The second is a lack fef aad sufficient

water supply. The third is overcrowded crampedbvconditions which

increase the risk of transmission of airborne itigrs and increase the
risk of accidents, and since water is very heaepsamption levels are
influenced by the distance that it has to be cdrri@w-income people
often work very long hours, so queuing at a tapcamying water.

Limited quantities of water mean inadequate suppice washing and
personal hygiene, and for washing food, cookingsite and clothes.
Eye and ear infections, skin disease, scabies,diat fleas are very
difficult to control without sufficient supplies efater. So too is a good
standard of personal hygiene.

SELF-ASSESSMENT EXERCISE
Examine some Geological phenomena that are capdldesating the

destruction of buildings and measures to be talkercantain such
destruction.

4.0 CONCLUSION
This unit further emphasised the importance ofdig maintenance in
line with the facts that with age and other factougdings are bound to

deteriorate. It is in this regard that various nuees are necessary to
prolong one’s building to avoid risk of damage @sd of lives.
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5.0 SUMMARY

In this unit, our focus has centred on Building &=$, Design
Deficiencies, Construction Faults, Factors, Maiatete Requirements
and costs and Environmental Problems in houseskphawme and

neighbourhood. Emphasis was also made on somergciish site

problems that accelerate building decay as welloth&r geological

phenomena capable of wrecking buildings and lives.

6.0 TUTOR-MARKED ASSIGNMENT
What are the determinants of building maintenandtie and costs?
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1.0 INTRODUCTION

A lot of works have been done on maintenance irehiig One of our
greatest economic and social problems as a naitheigeneral absence
of a maintenance culture. There is unpardonabléeoegnd laxity in all
spheres of our national life. Our buildings (botlbjic and private), lack
adequate maintenance care or attention. It is &rtunate but, glaring
fact, that our buildings are in very poor and degibte conditions of
structural and decorative disrepairs. There areemotess refuse dumps
and natural homes for rodents and vermin. In ggiteillions of naira
spent to erect imposing and monumental buildintgsy @re left, as soon
as commissioned, to face premature but steady aid deterioration,
decay and dilapidation. There is need for immedidt@nge of attitude
in connection with the problem raised above if lohtgational disasters
and embarrassment are to be averted. Constructio®ewe projects is
important but maintaining them thereafter is eqgualf not more,
important; as a country that goes on building nawcsures but fails to
effectively manage them burns its wealth and resesim a furnace.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. mention the various types of maintenance in bugdiand
architectural design

. identify the economic significance of Building M&nance in
Nigeria

. examine theProblems associated with ineffective maintenance
activities in organisations

. discuss the Basic causes of defects in buildings.
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3.0 MAIN CONTENT

According to Esenwa (2000), many clients establish level of
maintenance as one of the most important econoriéria, and not by
performance. Little thought is given to the facattlas an asset gets
older, the likelihood of additional maintenancetdsshigher and would
be over and above that which had already beenedawut at its
inception.

3.1 Planned and Unplanned Maintenance

Maintenance is usually sub-divided into planned amtplanned
maintenance. The planned maintenance is furtherdsitbed into
preventive and corrective maintenance. Plannedepterxe maintenance
is directed to the prevention of failure of fagilitarried out within the
expected life of the facility to ensure its contduoperation. Planned
corrective maintenance is performed to restorecéitiaoperation to an
acceptable standard.

Unplanned maintenance (repairs) is work resultirgmf unforeseen
breakdown or damage due to external causes.

Predictable and Avoidable Maintenance Maintenance has been
categorised as predictable and avoidable. Predictadaintenance is
regular and periodic work that may be necessaryretbain the

performance characteristic of a product as wellttet required to

replace the product after it has achieved a uddgéukpan. Avoidable

maintenance (repairs) is work required to rectifylures caused by
incorrect design, incorrect installation or uséaafity materials.

Emergency Planned Maintenance According to Adenugba (1999),
much of the work done in maintenance today is dam@n emergency
priority, as all breakdown maintenance factors carme anticipated.
Therefore planned work does not include emergenhg. best one can
do for planning relative to an emergency wouldde t

. Develop a list incorporating feedback from supermspersonnel
of emergencies typical to all areas in the facility
. Establish a written procedure to address emergenica cannot

be handled incorporating normal knowledge and ,swilthin a
reasonable time frame.
. Make provision for training personnel in emergepoycedures.
. Anticipate equipment and material needs and hasmen tim stock
within reason.
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Preventive Planned Maintenance

One very important way to minimising emergency rtenance is to
have an effective maintenance program, which ihingt more than
planned or preventive maintenance. The objectivea ahaintenance
programme is to increase productivity of the orgation and lower the
maintenance cost of its operations. Preventive t@aamce includes
periodic inspection of building, plant and equipien discover
conditions which may lead to production or matebiakdown. It also
ensures the upkeep of the asset by correcting tdefdtle they are still
in a minor stage.

3.1.1 Problems Associated with Ineffective Mainteance
Activities in Organisations

According to Adenuga (1999), various problems afyireg magnitudes
and origins are encountered in the process of eramce. Some of
these would include:

Design Problems: Some fundamental maintenance problems originate
from the design of the building. These types ofbfems are usually
hard to solve as it may involve complete reconsioacof the entire
building or large section of it. It may be avoided at least, drastically
reduced by involving at the design stages professiexperts, including
highly competent and experienced maintenance masage

Problem of Skill: Some maintenance managers and their crew of
craftsmen and technicians lack the desired skisigh include
experience or technical know-how) required on tie |

Research and Development Problems: There is lack of adequate funds
and interest in this direction. In fact, researod development directed
towards building maintenance is non-existent drest, very minimal.

Overcrowding: Another characteristic common to most homes of@oo
groups is crowded and cramped conditions. Many thepfoblems

affecting poorer groups are associated with overdinog and household
accidents. In the predominantly low-income resiggrdreas in third

world cities, there is often an average of fourmmre persons per room
and in many instances less than one square metfieasfspace per
person. Acute respiratory infectious diseases sashtuberculosis,
influenza, pneumonia, and meningitis are easilpdamatted from one

person to another. Their spread is often aidedotyrkesistance among
inhabitants due to malnutrition and by frequenttaohbetween infected
and susceptible people. Acute bacterial and viapiratory infections

and lots of others are diseases caused by overorgwd
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Indoor Air Pollution: Where open fires or relatively inefficient stoves
are used indoors for cooking and/or heating, snoyki@mes from coal,
wood or other biomass fuels can cause or contridoteserious
respiratory problems. Chronic effects include imflaation of the
respiratory tract which in turn reduces resistatweacute respiratory
infections, while these infections in turn enhascesceptibility to the
inflammatory effects of smoke and fumes. Exposoredrcinogens in
emissions from biomass fuel combustion has beefirowed in studies
in which exposed subjects wore personal monitoraguipment.
Women who may spend 2-4 hours a day at the stowt bmiat risk.
Infants and children may be heavily exposed bectuse remain with
their mothers; the added exposure to pollutants booed with
malnutrition may retard growth, leading to smallengs and greater
prevalence of chronic bronchitis.

Disease Vectors. A large range of vectors live, breed or feed witor
around houses and settlements. The diseases they cacarry include
some of the major causes of ill health and prensatigath in many
cities — especially malaria (anopheles mosquitaas) diarrhea diseases
(cockroaches, blowflies and houseflies). But thee also many other
diseases caused or carried by insects, spiders is nncluding
bancroftian filariasis (culex mosquitoes), Chagaseake (triatomine
bugs), dengue fever (Ardes mosquitoes), hepatitis(hduseflies,
cockroaches), leishmaniasis (sand-fly), plaguetdaeifleas), relapsing
fever (body lice and soft ticks), scabies (scalbm®gs), trachoma (face
flies), typhus(body lice and fleas), yaws (faced), and yellow fever
(Aegypti mosquitoes). Urban expansion may also gbkathe local
ecology in ways which favour the emergence or rplidtation of
particular disease vectors. For instandedes aegyptithe mosquito
vector for dengue fever and yellow fever is ofteurfd to breed in
polluted water sources such as soak-away pits autics tanks.
Anopheles mosquitoes generally shun polluted wati¢icertain species
have adapted to the urban environment and now hreedamps and
ditches in or close to urban areas.

3.2 Economic Significance of Building Maintenancein
Nigeria

Building is one of the most important activities amy economy. An
economic appreciation of it is the increase inatslity to generate
future cash flows. A large part of the nationalorgses are usually used
in the construction of monumental buildings butytlee left, as soon as
they are commissioned to face premature but steady rapid
deterioration, decay and dilapidation. The finadarcts of the building
industry are vital to the growth and proper funcing of the economy.
The built environment expresses in physical form tomplex, social
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and economic factors which give structure andtbf@ community. The
condition and quality of buildings reflect publicige or indifference,
the level of prosperity in the area, social valaesl behaviour and all
the many influences both past and present whichbomnto give a
community its unique character. Construction of newojects is
important but maintaining them after is equallyndat more important; a
country that goes on building structures but falsffectively manage
them burns its wealth and resources in a furnade{Akagha, 1983).

Historically in both the public and private sectoraintenance was seen
by many as an avoidable task which was perceivedidisg little to the
quality of the working environment, and expendirgarse resources
which could be better placed elsewhere (Higher Rtior Backlog
Maintenance Review 1998). When viewed on a natienale it is quite
clear that maintenance is an activity of primanpartance. The total
value of buildings and works accounts for two-tkirdf the nation’s
capital stock. Not only does this represent wealkicumulated over
many years and utility of the stock of buildinggherefore essential to
the economic well being of the country. It is orstiein that one feels
that as a means of revamping the economy, maintenanould have
been one of the policy packages like the privatrmatof public
enterprises or the deregulation of the oil indus@fange, they say, is
the only constant thing in life — a philosophy b®wut of the obsession
of man with his never-ending research for ways mcW to evolve, to
improve himself, advance himself technologicalgardless of how far
he has arrived or believes he has arrived. For thiere is always room
for improvement. It is consequently remarkable thedpite this constant
drive to change, man has never really lost sighpmtelessness of
preserving things the way they are sometime, a gnenon we know
as “maintenance”.

3.2.1 The Economic Significance of Building Mainteance to
Building Owners

Building maintenance activities have numerous athges for any
individual/building owner. But from an economic pbof view, we seek
to know what financial benefits directly or inditgccan be obtained
from the regular maintenance of buildings. Soméhete are discussed
below.

Retaining the Economic Value of Buildings

Unless proper building maintenance operations areied out on a
building, it might not be able to command its fetlonomic value due to
the imminent poor state of repair of its numeroosmponents. Thus
occupiers will not be able to generate as muchuregs as would have
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been possible as the state of repair of a builéiran important element
in determining its capital and rental value.

Prolonging the Economic Life of the Building

Economic life here refers to the earning power diudding within the
period of its effective life before replacementeTdum total of income a
building can generate is a factor of its physidttive life, which is to
a large extent, determined by the level of maimeraof the building.
Thus, a well maintained structure is bound to hel@ng economic life.

Maximizing rental value

The amount of rent that a building can commanaigdly determined
by its level of maintenance. Thus to optimise rentalues, it is

advisable for building owners to practice regulaimtenance activities
on properties.

Reducing risk of voids

Once a building is in a good state of repair asrectiresult of proper
and regular maintenance activities, the risk orbphility of voids is
effectively reduced. This is because the buildinld e in good tenable
condition.

| ncreases investment in real estate

Once a building owner is enjoying good returns frproperty due to
good maintenance, it further motivates investmaniroperty. This has
resulted in increased investments in the propergrket which is
evident in the number of property development opian existence
today such as building and occupational leasedd,boperate and
transfer, etc.

Effective management of overhead costs

A well-managed and maintained building requiresimal comparative
overhead. This is because all the building comptnamne in proper
functioning order. This minimises the amount of mpnspent on
corrective maintenance and replacements. This ials@ases the net
revenue from rental incomes receivable by the mgl@wner.
Significance to the Economy

Apart from the above listed individual benefits,etheconomic
significance of building maintenance also has @ee to the
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community as a whole. This is because the colleatidividual benefit
of this activity eventually influences the commyniSome of these
reasons are listed below:

I mproving the quality of the built environment

Regular building maintenance activities carried @utousing units and
other facilities ensures the preservation of thenmaonities housing
stock and enable buildings, as a factor of prodacto function as
efficiently as possible. This goes a long way ipiaving the quality of
the built environment thereby enhancing the denfandacilities in the

particular community. Also, the environmental loaglicaused by
constructions and buildings is substantially reduand decision-
making connected with the built environment andigiesconstruction

and maintenance of buildings will be based ondiele thinking. The

environmental awareness of property owners, prgpggielopers and
users of buildings will increase.

Enhancing property value The consistency with which building
maintenance activities are undertaken ensuresthialings are kept in
good and tenantable condition thereby improvingvilee of properties
in the community as property values are affectedenand more by
buildings’ life-cycle costs and expectations ofurat This is achieved
by the resultant fact that overheads spent on ciree maintenance
operations will be at a minimum and also due to thet that the
building will be in an excellent state of repair lasing situated in a
favourable location. These factors are major dateants of property
value.

Protecting lives and property

As regular building maintenance ensures that mgisliare in a good
state of repair and prolongs a building’s physigaspan, it follows that
incidents such as fire outbreaks, building collamte which are direct
offshoot of poor maintenance will be reduced to biaeest minimum
thereby preventing unnecessary loss of lives aopepties that run into
billions of naira.

3.3 Basic Causes of Defects in Buildings

Defects in buildings occur because the originaigtesvas inadequate,
or the building was not constructed in accordandé whe design or
with accepted good practice, the workmanship wadswbstandard, or
because the building has been subjected to formkagents not allowed
for in the design.
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Basically, the majority of defects result from:

i) the application of forces, either externally iaternally, greater
than those which the building as a whole, or theponents or
materials of which it is made, can withstand.

i) the effects of materials, whether in a gasediggid or solid
state, including those which contribute to the e climatic
conditions and those which result from the occupaot the
building.

iii)  the effect of biological agents, e.g., fungi.

iv)  changes in temperature.

These may lead to:

a) Changes in the composition or condition ef tmaterials used in
the construction of the building: such changes tiegn render
the materials more susceptible to applied forcéhpagh they
were adequate before the changes took place

b) Changes in the construction, ranging fronghdlicracking not
affecting stability to complete destruction.

C) Changes in shape, size or weight

d) Changes in appearance, including colour. Skhlanhges from the
original condition may not be considered as defdmis this
depends upon the circumstances. Major changesusuihlly be
considered as defects, but may not, if they do aftéct the
appearance. In general, changes in compositiorit esm fire,
effects of gases, liquids and solids, biologicargg and sunlight.
Changes in the structure due to applied physicak®(including
those from ground movements, climatic conditions) ednd
changes in shape, size and weight from appliedipdy®rces,
effects of gases, liquids and solids, changes nmp&rature and
changes in appearance from wear.

From the more practical aspect, however, the ntgjofidefects can be
placed in one of three main groups. The boundarigkese are by no
means clear-cut and there will often be overlappirigese groups are:

1. defects caused by dampness which is visibluel or, as in the
case of dry rot, provides the conditions for otlegents to
operate.

2. defects caused by applied forces, generallyirngato the
appearance of cracks; and
3. defects caused by changes in size.

The defects often occur because the designer haappoeciated that
changes can take place in the construction orennthterials used and
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has therefore not provided sufficient safeguardsisndesign. Materials
are blamed for defects but the fault lies in th@ich of unsuitable
materials for the conditions to which they will babjected. It is also
sometimes claimed that considerations of costgmé@ied the choice of
materials which have failed but almost any matsriedn be used
satisfactorily if their limitations are recognisadd taken into account in
the design. What is really needed is a better wtaeding of the
inherent properties of materials. Designs would itn@roved if the
concept of “trouble-shooting in advance” was emptbynore often and
this would undoubtedly lead to a reduction in thenbers of defects
which occur in buildings. Poor workmanship, espécianon-
compliance with the instructions given in the speation, is also
responsible for the occurrence of defects. The tHcknaintenance, or
incorrect maintenance, can often reduce the etiedifie of the material
far below that which should be achieved.

Dampness: The presence of excessive amounts of water inldibgiis
almost certainly the cause of a greater proportbuefects than any
other single cause or agent. The appearance of geghes on the
interior surfaces of building is at the least asanice or an annoyance,
but at its worst the consequential damp conditimay affect the health
of the occupants and cause much damage to theirdguildaterials.
Three broad effects of dampness on building mdseaee: (i) material
strength, (ii) change in size, (iii) chemical aatio

The Effect of Weather

Defects in buildings and building materials areepnfsaid to be caused
by the weather, especially when severe or unusaradittons have been
experienced. However, careful research shows #udityfdesign, wrong
choice of materials or faults on site are usudiky toot causes as the
weather only provides the appropriate conditiomgHe failure to occur.
These conditions lead to the various physical anengscal changes
described above. The durability of materials may reeuced by
exposure to weather, some by surface erosion ame ¢1y chemical
changes but it is usually a slow process and dg berakdown is more
likely to be due to other factors.

Biological Action Water is required to provide the right conditions f
the growth of fungi, such as dry and wet rot, meuldigae, etc. The
amounts of water may be critical but it should Bsuemed that if such
growths are present, the part of the building atctvithey occur is, or
has been damp. Water is often responsible foreabestribution of dirt
on the face of a building, leading to streakingtio& surfaces and other
unsightly effects. It may also redistribute consiits of materials which
in turn may produce defects. A particular exampfettos is the
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migration of soluble sulphates from bricks eithetoi other materials
where they may cause damage or simply to the fatleedbrick where
they appear as unsightly efflorescence.

Cracksin Buildings

Cracks result from applied forces greater thandghakich the building
or part of it can withstand. These forces may haeen applied
externally to the building, internally within theuitding, or have been
built up in the materials of the building as a tesiichemical changes.
There may be a single force or a combination ofdey having a single
cause or several causes. Much of the crackingadbairs early in the
life of a building is due to the internal forceslbup in many materials
as the water used in the construction process dpeSuch cracking is
generally superficial and, if so, it is easily repd and will cause little
trouble later on. Where it is more significant, tiepair work may have
to be repeated periodically as subsequent dimealsdmnges of the
materials due to thermal and moisture content trana are likely to be
accommodated at the cracks, the opening and clasinghich will
adversely affect the stability of the materials duses fillers. The
structural significance of cracks tends to be ersafgd; this is a natural
reaction of the owners or occupiers of a buildi@pviously some
cracks will be an indication of instability of theructure, but many
others which look quite serious may have little mr effect on the
stability either because the building has a higbtdia of safety or
because the affected area does not contribute etostidbility of the
structure. Cracking generally has an adverse eftectappearance,
though it is surprising for how long cracks canuymoticed; sometimes
for several years. In consequence statements maole #he date of
occurrence of a crack must be treated with conaldersuspicion. The
extent to which a crack allows rain penetration dépend upon various
factors such as the construction of the buildingl dne degree of
exposure. The part played by capillarity in thegag®e of water is much
greater with fine cracks than with wide cracks vehérmay be non-
existent. Wide cracks may be susceptible to windedr rain but this
will depend largely on whether the constructionl wllow the passage
of air. Cracking in the outer leaf of a properlyilbeavity brick wall
may not lead to rain penetration into the intendthe building, but if
there are dirty wall ties, water may be transfeaebss the cavity to the
inner leaf. Cracks can result from any of the fwilog causes; though it
does not necessarily follow that cracking will iftataly occur.

Movements of the ground:For example, mining subsidence, landslips,
earthquakes, or moisture changes of shrinkable stélg. The cracks
form or appear because a part of the building leastne displaced from
the rest without any change in actual size of treemmals. It is thus
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theoretically possible to re-connect the displagads so as to bring the
building back to its original condition, but in jtace this can seldom be
done. The point is however of importance when nkire diagnosis. It
should be noted that the ground above old mine igrkan sometimes
be purposely lowered without causing the buildingst to be damaged
in any way.

Overloading: Cracks may result from overloading of the ground on
which the building rests; or of the building itself parts of it. For
example, floors may deflect and cause cracks toeapmn the
underside. Releasing the load does not necessdioly the building to
revert to its original state since the overloadimay have been partially
accommodated by a permanent compaction of the ialatefrhe forces
responsible for the overloading may be externalgioyi such as
excessive wind or snow loads; or they may be iafersuch as those
arising from the installation of excessively heaguipment for which
the building was not designed. A change of occupamay have
disastrous results.

The Effect of gases, liquids and solidsThe only gas likely to lead to
cracking is carbon dioxide, a normal constituentawf which causes
carbonation of porous Portland cement productsirigatb an overall
shrinkage and showing as crazing cracks. The madmiof these cracks
may also be affected by shrinkage resulting from thying out of
construction water. Water is, of course, the comesomquid likely to
be involved in buildings, either in the construantiprocess or in the
subsequent usage of the building. There are exxepthere buildings
are used for the storage of liquids, such as tié &ffects of water may
be either physical, such as those produced by agehia water content;
or chemical, due directly or indirectly to the prase of water.
Chemical changes leading to cracking include thwsewhich the
products of the chemical reactions occupy a volusodstantially
different to that of the original material. Exanplef these changes are
the corrosion of steel and the part played by watethe attack of
Portland Cement by sulphates. The resultant inereas volume
produces a pressure which is relieved by the mgstif the affected
material itself or of the materials in which it mag embedded. The
commonest solids likely to cause expansion leadmgracking are
soluble sulphates which attack Portland cementumisd The sulphates
may have their origin in the materials themselvemay be transferred
from other materials or from the ground.

The effect of changes of temperatureThe part played by water in
changing the size of building materials has alreaddgn discussed.
Changes in size are also caused by changes in tatupe for some
materials these can be appreciable. Small buildiags usually
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unaffected but in larger buildings the change e sof one part will
cause cracking although not necessarily in the redgé part; often this
will be in adjoining parts which are pushed outledir original position.
It is probable that thermal expansion is givenhas dause of cracking
more often than it should be. This is because akcrashatever its
origin, provides a convenient observation poinis possible to see with
the naked eye the effects of changes in size bypeaing and closing
of cracks over a period of some hours, whereas ihat similarly
possible to observe the overall expansion in thgtleof a wall. In fact
it requires very special equipment to do so. Cracks close up
completely as a result of changes of temperatune. dhanges in size
resulting from changes in temperature and moistaetent (where
applicable) are given in Table 1 for the more comiypaised building
materials. It has been taken from BRS Digest 75rat&ing in
buildings” and refers to unrestrained movementspiactice there is
often some restraint so that the figures would galyebe lower.

General: Vibrations from machinery, traffic, sonic boomsg.etare
frequently put forward as causes of the crackinguwlidings, but all the
available evidence and experience suggests thatstiikely only if the
amplitude of the vibrations is considerable. Ong tialy to consider the
magnitude of the force required to move one para dfuilding away
from an adjacent part to appreciate that this ikely. If cracks have
actually been caused by vibrations it is likelytthizere are also other
damages to the building. In the majority of cases tracking has
resulted from defects for which there is a straighivard explanation if
the evidence is looked for. The increase in the bemof very heavy
vehicles may however alter the present situation.

SELF-ASSESSMENT EXERCISE

1. What are the problems associated with ineffectiventenance
activities in organisations?
2. Explain the concepts of planned and unplanned eaamice.

4.0 CONCLUSION

Maintenance culture is a key determinant of the Imemmof years a
building stays. However it is important to note ttthe economic
imperative of maintenance is to the advantage ti Hee owner of the
buildings as well as occupier in the light of irmseng cost of building
materials. Like the human body it is expected tmatding will face
with both biological and non-biological stressoileelrain, sunshine,
earth tremors and quakes and causing wear andQ#ger factors such
as inadequate planning and proper usage of housgsoasible causes
of collapse building.
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5.0 SUMMARY

In this unit, we continued on our discussion onlding and losses.
Specific emphasis is placed on the maintenanceit€e, the economic
importance to owners, individuals and organisatidastors causing
cracks in buildings among others were discussedsé&quently, the
prevalence of adverse effect following lack of ntefance was
highlighted and explained.

6.0 TUTOR- MARKED ASSIGNMENT
Write a short essay on the:

I significance of maintenance culture to nation bodd
il. basic causes of defects in buildings.
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UNIT 5 PRINCIPLES, DIAGNOSIS AND CURE OF
DEFECTIVE BUILDINGS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Essentials in Diagnosis and Cure of Defedaiuédings
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This section deals with principles of diagnosis aeohediation taking

some possible options of defects. The diagnostetdcts can be one of
the most interesting aspects of building mainteeanc indeed of

building construction in general if it is approadha the right spirit. It

can, in fact, be compared with crime detectiondoe starts with the
symptoms of the defect as the first clues and mad&do build up the
evidence by careful investigation, eliminating ttezl herrings in the

process, before finally marshalling all the datesstdve the mystery or
diagnose the probable cause of the fault. The imgildetective requires
a sound knowledge of both building construction #mel chemistry of

building materials and can in truth be considenmeéxpert.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. highlight some of the challenges of defect diagnosi
. examine relevant principles of diagnosis of defecbuilding
. remediation of defective building.

3.0 MAIN CONTENT

3.1 Essentials in Diagnosis and Cure of DefectiBaiildings

One of the challenges of defect diagnosis is thdewvariety of
circumstances and causes which can confront theesiigator.
Nevertheless, the observance of certain proceduneshe adoption of a
systematic approach can greatly ease the deteptimress. This unit
endeavours to give some guidance on these geregrairements. The
first essential is to discard any preconceived sdefathe cause of the
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defect in question. Never use the diagnosis asamsnef confirming an
opinion already formed but start with an unbiaseddmeady to assess
impatrtially all the data available.

Collection of data

As much data as possible should be collected. Theuat of time
available for doing this will vary with the circutasices but it should be
appreciated by all concerned that if the infornmatioollected is
incomplete, more time will be wasted later. Therefeven when speed
is vital time should be made for the collection af the essential
information. Do not jump to conclusions; you mayhmpelessly wrong.
Information may be obtained from a visual inspecttid the defect and
the surrounding area; site tests; laboratory exatitin of samples of
materials; construction, maintenance and occupatiohe building; and
from the drawings, specification and other documemriating to the
building.

Observation

Everything which would appear to be relevant shdwddobserved and
recorded. However, sight is not the only sense wklwould be used in
the investigation. Some defects have a charactesstell while for
others, touch may reveal a looseness: no fachibukl be ignored in the
detection process. A close inspection of the adfiéchrea should be
made and where it is not possible to obtain acaesshould be made of
a good pair of binoculars. Much detailed informaticoncerning the
upper parts of buildings can be obtained in thisy,waften with a
considerable saving of time. Records of the data beamade by taking
notes, by the use of a portable tape recorder oudiygg a camera.
Photographs are especially worthwhile as they piwe permanent
record, useful when an example is required of diquaéar defect for
educational or feed-back purposes or when theatelieinformation has
to be passed on to another person to make the afimgnThey are
valuable as evidence in cases of dispute.

A small triple-lens magnifying glass is also extedynuseful. 1t will help
to establish whether a crack is new or old revegalire amount of dirt
and debris in the crack, or the presence of paint®sides, a certain
indication that the crack was present before thié wes last decorated.
Mould growths, woodworm holes and their accompapyiebris are
other items which can be more readily examined miethtified by
magnification. Measurements to gauge the extewoubbf-level, out-of
plumbness and out-of-squareness can often be usefll may be
necessary, but care must be taken to ensure tlgatuah inaccuracies
have occurred subsequent to the erection of thilibgi It may be
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helpful to make repeated measurements, but ifishifone it is essential
to have accurate datum points. Many defects arsechby dampness
and useful information may be obtained by using @stare metre.
Some metres give the moisture content of timber dnly a more
general indication of the wetness or dryness off snaterials as plasters
and concretes. Corroborative evidence can be autaby taking a
sample and placing it in an air-tight container fiansfer to a testing
house. Sometimes it is useful to know whether meted present within
the structure or in the ground on which the bubdimests and metal
detectors may be helpful. Instruments are alsdablai for determining
the depth of the reinforcement in concrete. Alwegmiember that it is
better to have too much information than not enough

Oral Information

Much information can often be obtained from thosarected with the
design, construction and subsequent occupation hef Ibuilding,
especially regarding the history of the defectniist be appreciated that
this may only relate to the time when the persost Baw the defect and
not necessarily to when it actually occurred. Allanformation should
be recorded as statements made for later confométinecessary. This
applies particularly if the defect is likely to biee subject of a dispute,
when the informant may be trying to protect his amterests. Second-
hand information should be treated with reserve, @t seems to be
significant, every effort should be made to confiimfrom other
sources.

Recorded | nformation

Efforts should be made to see the drawings of thidibhg. These
should reveal details of the construction, so savinuch of the
exploratory work required to expose hidden detaid ghe further
damage this will cause. A distinction must howelerdrawn between
“as designed” and “as built” drawings, for variasomade during the
course of construction are often not recorded. €kestence of a
maintenance manual will be of great assistance sisould, if properly
prepared, contain both details of the hidden caostn and be up-to-
date with a record of alterations, additions andnteaance carried out
since the building was occupied which will be halph establishing the
history of the defect. The production of a Maintecea Manual should
always be regarded by designers as essential ase tlaking over a
building should press for one to be produced. Tgexification for the
building is sometimes useful and may be vital grthis a question of
liability involving design or construction. Any reds on the defect
which have already been produced should be obtainddstudied since
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they may contain information and opinion which ddole considered
in the light of the further evidence available.
Deduction of the cause of the defect

Having obtained as much information as possibleiatie building and
the symptoms of the defect, it is then necessarycdmpare the
symptoms with the known behaviour of the materialglved when
subject to all the various conditions to which thegve been exposed
including contact with all the agents which may édeen present. In
many cases the probable cause of the defect \eili be apparent but in
others it may still be difficult to arrive at thelstion. Symptoms which
appear to be similar may have different causessamie defects may
have more than one cause contributing to them atstime time.
Sometimes there will be a shortage of informatiod & will then be
necessary to balance the probability of one cagaenst another. It is,
however, always important to keep an open mind wheighing up the
evidence. Occasionally, there may be no informatmmout the
behaviour of the material under the particular ¢toowks of the defect.
When this is so outside, help will be required atitlough this may not
provide the answer immediately, it may set in motweork to find out
why the defect occurred. Let us follow the deduetiprinciples
described above by starting from the visible oreotsymptoms for each
defect, then proceeding to the investigation aedddta which should be
acquired and finally to its interpretation so asréach the probable
cause by eliminating those which do not fit thedewice.

4.0 CONCLUSION

Evidences abound showing that there are usuallgopeeived views

and opinions held by individuals and in some casel$ acclaimed

experts and quacks alike in the building industalbeut procedures and
techniques guiding proper detection of defectsdmigj. It therefore

implies that the knowledge of detection are usuakyved as common,
but it nevertheless requires a scientific expertigkers and regulations
involving documentation and information gathering detecting and

recommending a proper solution to building problamsvoid loss of

properties and lives which are monumental and averable.

SELF-ASSESSMENT EXERCISE
What is the relevance of early diagnosis to bugdimintenance?
5.0 SUMMARY

This unit has given some guidance on the generplinements and
principles in detecting defective building struetily and physically.

150



CSS342 MODULE 1

Various methods and processes involved were disdyssuch as

collection of relevant data, observational techagjwral and secondary
information. These are measures that will eventulad to reliable

generalisation and scientific deduction of the eanfsbuilding defects

6.0 TUTOR-MARKED ASSIGNMENT

As building expert what are the guide to propemgdasis of building
defects?
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1.0 INTRODUCTION

Every building is prone to deterioration (i.e., wemnd tear). This is
traceable amongst other factors to the materiddéspents as well as
composites used in constructing them. Thus thereéd for adequate
design works by an expert. Quality control checkirdervals with
constant maintenance during construction worksomgpkheir longevity.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. examine some common causes of structural defects
. highlight reported cases of collapse buildings igdxia.

152



CSS342 MODULE 1

3.0 MAIN CONTENT
3.1 Causes of Structural Defects

Buildings exhibit different reactions to environnt&nelements, man-
made conditions and other types of uses. . Othesesaof structural
defects according to Oloyede (1991), and Adenuga9)lLare attributed
to the following:

I Socio-Economic Habits of Nigerians

It is often discovered that non-professionals dedigildings and after
the design by these quacks, for fear of paying @gppate fees to
gualified people, they are passed on to the lotainng authorities.
Again the right professionals are not appointed the right positions in
local authorities responsible for checking buildaesigns.

ii. Owner Contractor Syndrome

The owner in a bid to save cost wants to build ioyslelf and using the
so-called direct labour work force, purchases cleapinferior building
materials with little or no idea of the type of ma&ls that are suitable
for a particular part of a job. As reported by Warg (1990) and
Babatunde (1990), the failure of the five storejiding adjacent to 109,
Western Avenue, Iponri, Lagos State which collapseas partly
attributed to the owner-contractor syndrome.

iii.  Improper Supervision of Project during Construction

As reported by Akeju (1984), involvement of competerofessionals to
handle the planning and design of a project doésntrely guarantee
its stability. Every stage of the work must be sued and managed
by an appropriate qualified professional. A stroetis said to be as
good as its construction and not just its desigmer&fore the project
competently created on paper must be faithfully aacturately

reproduced on the site.

Construction Problems

Ekanimoh (1995) reported that the use of poor nmaserand low
standard of workmanship creep into constructioarnmattempt to lower
the overall cost of construction. Some developemngly believe that
by compromising slightly on materials quality, ttreerall effect on the
structure will be little and the monetary gain wié large. This is
wrong, the gain, money wise will be small and thengkr to the
structure will be enormous and destructive. Gootenels in the hands
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of experienced artisans are the best ways of saxosg Investigations
into the collapsed building at Akinhanmi Streetu€ggba as reported
by Warnang (1990) and Babatunde (1990) revealed ttiea same

foundation used for the first building that was a¢ished following a

fire disaster, was the very one used for the nawstroction not minding

the increased number of floors.

V. Failure caused by Foundation Problems
Foundation failures are never due to a single caugehere will always
be one major cause. Ajayi (1988) considered thatdation failure may

be due to any or a combination of the following:

a. Absence of a proper investigation of the site orovg
interpretation of the results of such investigation

b. Faulty design of the foundation.

C. Bad workmanship in the construction of the founafati

d. Poor construction materials during the constructioh the
foundation due to financial constraints.

e. Insufficient provisions in the design constructimn exceptional

natural phenomena such as thermal and biologicatitons,
rainfall and floods, greater than those hithertmorded at the site.

V. Site Development Error

This is often the case when construction is caroedwith insufficient
or non-existent geotechnical studies. Inadequatéensestigation before
embarking on a new building work may result in stawal failure and
eventual collapse. Steep slopes may be subjecteckép under heavy
super imposed pressure. Sulphate in clay soil istelous to buried
concrete, iron and steel. High water-table, whi&keasonal, produces a
lower soil bearing capacity than when the soil g, dhence rendering
construction inundated soils very expensive.

Vi Design Error

These include errors in concept, assessment ofingaaalculation

errors, improper elemental assembles, interrelashign errors,

connection details errors, inability to visualibe imode of construction,
maintainability, mis-use of computer software anetading errors.

Design errors can result in a collapse but oftemes, failure due to
design errors are easily traceable when not congeliby construction
errors. Designers must take into consideratiomtbee of construction
in arriving at practicable designs.
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vii.  Operational Errors

These occur when alterations made to the stru@rgenot taken into
consideration during design. This usually occursemwtihere is an
upward change in the economic value of the buildiogation. A

building that has been designed and constructedsadential might be
converted into a school or supermarket requiringdafree space or
sometimes, more floors may be added thereby leaingverloading

the existing foundation. Foundation and structurseddequacy are
usually the causes of collapse in this regard. ¥anm®le is the collapsed
Port Harcourt building claiming over 50 lives.

viii. Inadequate Maintenance

Maintenance is a stitch in time that saves ninenggdly, much
attention is not paid to maintenance and the gaowemt is the most
guilty as observed by Adenuga (1999). The SacredrtHBrimary
School building which collapsed in River StateSfexefd a total neglect
which led to the crash. Also, the house that cskapalong Shetima
Avenue, Kano State in July 1991 during heavy downmpaas the
Climax of the consequence of the neglect of thé lemkage. Adenuga
(1999) suggested that maintenance of a structwaldlstart from the
day the excavation is dug. For instance, if thenftation excavation
shears before or after placement of concrete, istnne cleared and
maintained because earth impurities impair thengtre of concrete.
Therefore, maintenance is a continuous exercigestigures that defects
are rectified as soon as they appear before fudherage is done. This
type of maintenance is called curative maintenaAceimproved type
of maintenance is the preventive maintenance thougre expensive.
This, for example, involves checking of roof mensbef a building and
replacing the bad ones at a specified or pre-détednperiod, even
without any sign of leakage or sagging of the rddfe most expensive
and elaborate type of maintenance is called plamnaititenance. It is
the most useful, most expensive but most cost#ffemver a long
period especially in industrial or commercial binligs.

3.2 Nigeria: The Fact Sheet (Selected Cases of Bing
Disasters and Failures)

3.2.1 Collapsed Building at Ojuelegba, Surulere

The collapsed building was erected on a plot ofildhhad reached the
second floor slab when it collapsed in 1999. Thegtigation into the
collapse of this building comprised a detailed g#&amination of the
debris and an experimental assessment of the deneftements for
strength. The findings from the investigations asdollows:-
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. The quality of concrete used was very poor. Theridedhowed
evidence of the aggregate having the presenceesitéadeposits.
. There was insufficient concrete cover to reinforeats. In fact,

in some places, no cover was seen at all. Thistatte lack of
good supervision and bad workmanship.

. The columns must have contributed immensely tocthi@apse.
All the columns were reinforced with 4 Nos. 12mmldrsteel
bars. For the number of storeys, obviously, thee sand
reinforcement were inadequate.

. Top reinforcements to take care of negative bendiognents in
the slabs at the support areas were absent.
. All the beams were uniformly reinforced. 16mm diaenemild

steel bars for both top and bottom reinforcememespective of
their sizes and shapes. This may mean some beaghd have
been over-reinforced or under-reinforced.

. Sandcrete blocks and mortar used for the overalktcoction
were of poor mixes. Coupled with bad workmansHue, part of
the wall bulged and together with the slab and guetravall.
There was no evidence that the blocks were tested.

. There was inadequate bonding between the steel thad
concrete. This is also evidenced in the manner ciwacrete
shattered.

. The concrete structure contained honey combs. fHfliscts an
inadequate compaction of concrete.

. Anchorages for the steel were improperly placedtldse visual

observation shows that some of the hocked ends evirer lying
horizontally rather than vertical, or were not pdmd at all for
certain lengths of bars.

. There was no continuity of reinforcement bars. Thiss
evidence in the manner of the collapse where thdoreement
of the collapsed area fell apart.

3.2.2 Partial Collapse at Adenike Moyosore Closelfagada

The collapse of part of the building in early 198%n unreported case.
The building is a residential building, a duplexatttcollapsed at the
roofing stage of the construction operation. Thadng is of masonry
construction, but with reinforced concrete slabstels and parapet
walls. Some differential settlement was observedmvork was on, but
this was not immediately thought to be seriouswhsk continued, the
movement increased and resulted in the collapgafof the building.
Planning permission was given for the building. Timeestigation
included a study of the materials used, the worlghgn and the
methods adopted in the construction. Below arebservations:-
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. There was differential settlement of the foundatauring the
construction as evidence in the cracks noticedrbefee collapse.
This brings us to question of the adequacy of thkling.

. A careful examination of the reinforcement for tslab shows
that there was no top reinforcement provided asthgoorts.
. The owner can be considered as the contractor. Héenthe

purchase of the materials and engaged the supmrvief
unqualified engineers.

. Concrete mix was very poor. The rubbles of the oetecwere
more of sandstone. It so disintegrated after tHemse that it
was unnecessary to carry out any test to know ttleagth is far
below any minimum requirements.

. There was no edge beam to adequately transfer ladbe
columns at the external sides.

. Spacing of the columns was not adequate as soneafbsent in
some vital positions.

. There was absence of proper investigation of tteelsading to
faulty choice and design of foundation.

. The columns apparently buckled on the inadequatedation
which also gave way to the enormous load from dipe t

. There was evidence of premature removal of framkwor

This led to a sudden load imposition on the slablz@am which had not
got sufficient strength to resist the loads. Thesised deflections of
slabs and also imposition of bending moments atpthiats of support
between the beams and slab. Architects, buildemgineers, surveyors
and others in the industry should be held resptmsibd liable under a
criminal law if it is proved that failure of a bdihg takes place due to
their criminal negligence. Diligent prosecution efich cases is
advocated.

3.2.3 Structural Investigation on the National Art Theatre
Complex, lganmu, Lagos (2005)

The national theatre is an architectural masteepiealtural landmark
located at Iganmu, covering 23000 square metresoard 31 metres
tall. It was built in 1975 to host national andeirtational activities
which include musical concerts, dramas, dances, sihows, symposia,
exhibitions, convention, workshops, archives anehesports.

The complex comprises of functioning prestigioulisha

. Conference/banquet hall having capacity of 150@ssea
. Cinema halls each having seating capacity of 7@plee
. Roof gardens with roof garden lights
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. Exhibition halls — 2 numbers, each covering ab&80m?2
. Main hall with 500 seating capacity

Other facilities include; car park for 250 carsspoffice, 250 toilets
with 300 wurinals in the building, boreholes/presg¢ov, sewage
treatment plant, electricity substation which gates enough power to
serve a town of 500000 inhabitants.

Defects in the complex

The complex as grandiose built was kept un-mairthiwhile many
spaces remained unutilised which led to developnoéntlefects as
identified below:

Main bowl: Most of the facilities like central air conditiomgnsystem
and lightings are not functioning.

Roof garden: Roof felt is weak and allow water passage easily, a
extractor fan (no longer working), lightings on theof garden are
spoilt.

Toilet: Majority of the toilets; more than 70% of the 2%0ldts are in
state of collapse, no cisterns to flush, Formicaiggans removed, more
privacy but opened space as shown in the pictimsufficient water
pressure, while little numbers left amongst the W&Bs blocked with
effluents.

Ceiling: Majority of the ceiling had been damaged by leakdgem the
roof, condensation from the central AC due to pdmgging and
insulation, ineffective maintenance work.

Wall cladding: Algae growth and decay caused by rain
water/dampness, paint failures — fading, crazind saponification due
to exposure to environmental degrading agents.

Door: Most of the entrance doors had been detached ctehple
including main entrance doors.

Floor/finishes: Surrounding environment are settling due to compact
of soil beneath causing cracks and road separatidrdisjoint.

Chillers/equipment room: Completely vandalised, equipment parts
removed and sold, necessitating introduction oft qphits to some
offices and area.

Sewage treatment plantRequired rehabilitation to function well.
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Electrical/power station: Transformer working at intervals due to
ineffectiveness and substandard spare parts useglasement.

Fire fighting: The fire extinguishers are expired.

No gas or powder in them in case of fire outbreaks.

Hose reel have been detached from their hooks @il with no
replacement. Lack of maintenance and neglect is dbkure of
government to such a prestigious building. We caweoatinue to build
more buildings if we cannot maintain existing ones.

Federal Secretariat Phase 1 — lkoyirhe building is a 12-storey with
numerous facilities like lift, sprinkler, centrair a&onditioning system,
etc. It was designed by Arc. Fola Alade and burbuad 1975 to
accommodate all federal ministries and parastatals.

Defects

The defects in the building could be classifieddagect noticed before
the fire incident and defect noticed after fireidwmnt.

Defects before fire outbreak

Lifts: Incessant breakdowns due to overload and abserice o
maintenance operator, non-availability of sparespar

Central air conditioning system: No more in used.

Water: No water supply to the upper floors as supply pif@alvanized
type) were corroded and pumping machines not fanictg.

Electricity supply: Some gadgets installed are already phased out and
obsolete Dilapidation: Most doors are warped, broken and detached;
window panes are broken and frame loosen bondirtgeavall. Many
office furniture are disused and wrecked.

Defects due to fire outbreak
Walls: Cracks are developing now but not to a level opairing
structural stability yet.

Roof: Roof carcass burnt completely and saggimpteable now.

Slabs: Concrete slab is spalling due to fire intensitgrédby exposing
the reinforcement.
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Beams:deflection and shearing action are noticed on rabiie beams
where fire occurred.

Doors and windows: Materials used for doors are timbers and are
completely razed by the fire while aluminium windowglazing are
broken. Reinforcement/steel: Steel reinforcemerdadimns and beams
were observed to have corroded due to spallinghefdoncrete and
moisture through the cracks.

Paints: Blisters are already formed on the block work.nP&lms have
cracks and peeled off.

Lift failure: Most of the lifts are no longer in use after thre butbreak
due to inadequate fund for repair and maintenance.

Air conditioning ducts: Duct and pipes are destroyed by the fire and
there is no replacement.

Water services: Inadequate water supply to the upper floors. @anit
system: sanitary convenience left unused sincesfrent due to no fund
to repair and maintain them.

Fire services: Fire outbreaks are common occurrence in talldougs
and no adequate provision for fire fighting equipse

SELF-ASSESSMENT EXERCISE

Discuss how best to prevent structural defects ng aonstruction
venture.

4.0 CONCLUSION

The thrust of the unit is that the maintenance wfdings will have a

positive effect on the health of the users and pants of the building
and an additive effect on the value of the propekfpintenance of
building stock, long neglected and in fact regardedhe Cinderella of
the building industry may well turn out to be thenpcea for conserving
our rich but depleteable resources as a nationrapdsition us in a
cycle and club of great and prudent nations oixbdd.

5.0 SUMMARY
In this unit, our focus has centred on structueiedts describing and
explaining the meaning of the term as it relatesloss prevention

management. Emphasis was also made on the causesuofural
defects such as Socio-Economic Habits of Nigeriamsjer contractor
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syndrome, improper supervision of project duringnstauction,
construction problems, failure caused by foundatpoblems, site
development error, Design error, operational errangl inadequate
maintenance. Also highlighted were mild cases nicttiral defects at
Ojuelegba, Surulere, partial collapse at Adenikeydsore Close in
Gbagada Lagos state.

6.0 TUTOR-MARKED ASSIGNMENT

The term Structural defect is relevant to the stoflgafety management
and loss prevention. Discuss.
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1.0 INTRODUCTION

There has been a considerable growth of interestecent years
surrounding the emergence of ‘gated communitidsttified enclaves’
and other forms of privatised public space. Thisnest has been found
in the work of sociologists and anthropologists Wiawe focused on the
residents of these developments as well as urbdrreggional theorists
who have linked the emergence of GRDs to wider gsses of
economic and urban restructuring that have beemceded with
globalisation.

2.0 OBJECTIVES
At the end of this unit, you should be able to gsei

. gating as an issue in public and private security
. theoretical and empirical perspectives of gatingnadern day
city development.

3.0 MAIN CONTENT
3.1 Gated Residential Development

The term ‘gated residential development’ is preférrto ‘gated
community’ as it does not carry the same weightsotiological
baggage. Gated Residential Developments (GRDgearerally defined
as master planned neighbourhoods that have beestrected with a
boundary fence or wall, which separates them friogir £nvirons.

Right of entry is controlled either by security p@mnel, operation of
gates or by electronic entry systems (Blakeley &ngider, 1995; van
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Vliet, 1998). Areas can also be retrofitted wheyerferly public streets
or open housing developments are enclosed behites.gdhe term
‘temporary’ ‘faux’ or ‘pseudo’ GRDs is sometimesedsin situations
where the development has been designed to givaripeession that
roads have been closed to foot and vehicle traffiwhere fake security
entry systems have been installed (Low, 2003). ifiterest in ‘gated
developments’, ‘fortified enclaves’ and other forofsprivatised public
space rests on a number of assumptions, all of whre subject to
guestioning.

The first assumption is that the growth of such ellggments is a
relatively recent phenomenon and is representafigenew phase in the
evolution of the city which is associated with themergence of mega
and global cities (Amin and Thift, 2002; Marcusel &empen, 2000).

Second, that it is representative of a cultureeai fand risk avoidance,
which has emerged in the USA, South America,Southic& and
Nigeria (Davis, 1990 and Glassner, 1999).

Third, that gating provides security to elite greuy@and is limited to
high-income households, who isolate themselves fsonial problems,
located outside the gates (Atkinson and Flint, 2004

The final assumption is that these developments iaterently

undemocratic and damage wider processes of soaréitipation and

social cohesion (Marcuse and Kempen, 2002). Alsehassumptions
consequently carry a strong normative and ideodgignificance.

The significance of gating can be summarised inoagrview of the

literature which outlines a general set of critiess Gating thus provides
an intellectual intersection at which we can lo@tauch wider range of
social changes.It concerns...a broader trend of f@ridacision-making
that has wider and public ramifications... [wheregdtonal choices
made by affluent households affect outcomes forpiber in terms of
city sustainability, security and social segregatmd a kind of spatial
contract, which if not balanced by public intervent may lead to a
downward spiral of urban social relations (Atkinsord Blandy, 2005).

3.2 Gating

Many writers identify a new generation of GRDs thedt appeared in
the USA during the 1960s as the forerunners of therent

developments that are now so popular with devetopad residents (for
example Low, 2003). Despite the notion that thegresent a new
enclaves, GRDs have been a common feature of wéaglopment for
centuries (Atkinson and Blandy, 2005). The growthttee GRD and
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street barriers was evident in the expansion oh E8td 19th central
London (Atkins, 1993) and the creation of gated dnoy estates
managed by Octavia Hill for London’s poor; the gatsuburb first

appeared in Mexico City at the start of the 20tmtGe/ (Aguilera,

2004). Sea Gate, New York City’s first GRD was qued in the inter-
war years mainly by middle class Jewish househdlftser being

developed as a exclusive development for rich Newk¥&rs (Rosen,
2003). The more recent developments of the 196i@ated in gated
leisure and living complexes in Florida; primarilgesigned for
‘retirement communities’ (van Vliet, 1998). Conteongry academic
debates about gating have their origin in new urlsagiological

perspectives, which have developed concepts obajleity-regions’

(Scottet al 2002) the ‘partitioned city’ (Marcus and Kempen0QGand

2002) and in Germany th&wischenstadt— or cities without cities —
and ‘splintering urbanism’. These theories regaating as a negative
expression of market led global economic growthe €antral problem
of our societies is the division among people, dnat division is

increasingly reflected by walls dividing them, vgalvhose social weight
and impact has increasingly overshadowed their ipalysmight

(Marcuse, 1994: 41).

Gating and the culture of fear

The second assumption is that GRDs are associatedawculture of
fear’ and risk experienced within city environmeri&ie growth of the
fortified enclave is treated as a spatial expressibincreasing socio-
economic inequalities and urban conflict; it isréfere a reaction to
increasing risks engendered in such cities by tagsnmedia reporting
of young people, immigrants, drugs, and crime. €hesars are seen as
particularly relevant within Anglo-Saxon culturéat is the desire for
security, orderliness and control. The managenoéntisk and the
taming of chance is to be sure of an underlyingrénen any culture.
But in Britain and America in recent decades, theatme has become a
more dominant one. This management of risk wadypaatiected in an
increasing level of urban ‘white flight' as manynfdies fled what they
perceived to be the crammed, chaotic and crimesnddner cities for
the ‘safer and controllable suburban environs arewly created
subsections of GRDs. Fear of non-white ethnic hoolsis is an
undercurrent running through the interviewee naseatin the studies of
GRDs. (Blakely and Snyder 1997, Low 2003 and a#d@@00). Low
argues that respondents frequently use euphertestits to express fear
and mistrust of the dark and potentially dangerotiser’. Such writers
view these fears as based upon misunderstandingsl an
misapprehensions. According to these argumentsggdbes not help
to reduce crime; it merely creates a false imposssi security: ‘crime
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rates are already low’ (Low, 2003: 11). The resalts ‘cellular and
parallel lives lived in, and driven by fear’ (Atldan and Blandy, 2005).

The exclusivity of the GRD

The culture of fear argument is linked to the nwotithat gated
developments are restricted to higher income haldeh As these
households become increasingly aware of disparitiesvealth and
income they choose to distance and isolate themsdhom the wider
public. They thus both attract as much as prevemhe; as they
themselves become targets for vandalism, burgladytheft (Atkinson
et. al, 2004). This view is now being challenged by eipl evidence
from the 2000 US census (Sanchez and Lang 2002m@es of gated
developments of middle and lower income groups amtidgo, Sao
Paulo, Mexico City, and the black middle class ohahnesburg or
London.

Many people in the US and South Africa live in GRiigh walls only
2.4 metres high and have joined to enjoy leisuddifi@s (such as golf
and tennis) as much as to purchase additionalysafet security. There
is such a range of gated accommodation that tharyidlassification
into gated and non-gated appears to be less thathwiwle. The
substitution of the concept ‘fortified enclave’ (Gaira, 2000) includes a
wider range of phenomena, such as university caagpshopping malls
and offices. The concepts, GRD or retro-gated mgusstates are useful
ways of identifying residential fortification witlib suggesting a
‘community’ behind the walls.

An important feature of GRDs is that property rgjhtave been
apportioned between a freehold covering the resmennit and a

different type of agreement covering the commornspaf the estate for
the purposes of estate and facilities managemedt fimance. This

property type is what in America is termed a Commnterest

Development (CID) or what in English property lavowld be called a
leasehold agreement (or in the future a common hglgéement). The
purpose and accountability of such managementiestitas been one
reason that GRDs have been criticized as beingodtahan (by

enforcing rules about dwelling exteriors) undemutcrgérenters don't

have a vote normally) and destabilising of local&gament structures.
Gated developments are therefore argued to lead tandermining of

local and state responsibilities to at least cresjaity of outcomes
between neighbourhoods of different social charesties and qualities’

(Atkinson and Blandy, 2005: 181).

In addition to its physical and environmental &tites, private
communal areas, walls, gates and security patrtihe gated
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development entails the creation of a ‘territomafanisation’ of the

residents ‘property rights’. These can include Hon@wners

Associations (HOAs) or Common Interest Housing Deweents

(CIDs) (McKenzie, 2003). In principle, these orgaations provide a
vehicle of representative governance in the managerf resident

interests. Both Glasze and McKenzie have questi¢roed democratic

and representative such associations are in peactiowever, the

additional merit of being able to directly influenthe management of a
common residency is one of the key objectives of government on

neighbourhood regeneration policy. Furthermore,citnigcept of choice
has become an increasingly important aspect of ihguservice

delivery.

Gating and social cohesion

A common perception of gated developments is thay trepresent a
particular form of social exclusion (Atkinson anthBdy, 2005). Based
mainly on the US and UK literature, these viewsga&tes as symbols of
exclusion and unreality (Low, 2003: 2-3).

Gated Residential Developments are therefore pexdeio limit the
‘public realm’ by encouraging residents to closentiselves off from
social contact; abandoning the city and therebyitiign the social
capital of neighbourhoods tdonding formation and because such
developments limit outside encounters restrictifgidging social
capital formation (Blandy and Lister, 2005).

Furthermore, these developments are perceivedténsify social and
spatial segregation. That is black from white,uppkass from lower
class and rich from poor. By limiting the use obpci space, they create
a privatised environment, which denies access heratesidents of the
surrounding area. Gating is thus seen as a polécta ‘part of a deeper
social transformation...a metaphor for the socialcpsses at work in
the nation’s political and social landscape’ (Blgkend Snyder, 1997:
vii). Consequently, the debate about gated devedopsn carries a
disproportionate weight of significance. Represevga of an

individualistic culture it is generally presentesian irrational fear of the
‘other’ and consequently lacking in legitimacy (Amand Thrift, 2002).

This development is representative of a ‘dramatanifestation of a
new fortress mentality growing in America’. At area level gating is
also said to ‘contribute to hyper segregation bguotng access and
excluding individuals on the basis of social clagsing and Danielsen,
1997: 876). This assumption that gating is merélg preserve of
middle-class elite is widespread amongst acadenoicintentators.

Hence relations with the wider neighbourhood aenge be adversely
affected by the physical form of the GC developméiritis has far-
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reaching implications for community cohesion. Thésea danger of
attitude developing amongst residents of the GC thedsurrounding
neighbourhood (Blandy and Lister, 2005: 300).

SELF-ASSESSMENT EXERCISE

Gating is a form of insurance and security. Howet/bas been noted as
creating social exclusion. Discuss.

4.0 CONCLUSION

The dominant concept of gating in the academiaditee raises a
number of questions. What examples are used toeleind delineate
this concept and how is this phenomenon explainétfat is now
emerging in many post industrial cities is the cayaand strategy of a
number of individuals to combine security servigaside a walled
housing environment. Evidences abound showing hatedgresidential
developments can indicate the way in which housishate choosing to
manage risks related to crime and prevention oksxdo unwanted
outsiders. Gating therefore becomes an insurancehanesm to
minimise exposure to the dangers of modern urbaietes.

5.0 SUMMARY

This unit reviews a range of arguments and sontbeoevidence on the
emergence of gated communities or gated residedgaklopments
(GRDs). The focus was on issues relating to pudntid private security
in modern city, development and it takes issue Withlargely negative
dominant academic narratives of GRDs, that they @reate sector
enclaves of high income households. Lastly the enplained the
interest in GRDs as been limited from both an eioglirand theoretical
perspective and that this phenomenon requires wmmlex analysis,
situating it within a broader process of securiitsa

6.0 TUTOR-MARKED ASSIGNMENT

What are the basic assumptions on which Privatigeldlic space
development rests?
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UNIT 3 SAFETY MEASURES ON CONSTRUCTION
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1.0 INTRODUCTION

The high technology character of construction imgusesults in two

major impacts on the occupation safety and heaftrcamstruction

workers on site. In the first instance, the higkels of technology
applied in the machines and process used requinad s$pecial

precautions must be taken to protect the workerssitg In some

instance, physical barriers to protect workers adequately guard the
hazards. However, on many sites, the machines awtgses involved
require the workers to learn a comprehensive sptafedural steps for
their safe operations.

2.0 OBJECTIVES

At the end of this unit, you should be able to exan

. the concept of safety in construction industry
. unsafe act and conditions
. safety measure.

3.0 MAIN CONTENT

The need for construction workers to master requpecedural steps
imply that the workers must possess a significanell of understanding
regarding the technology involved and the extenspractice in

following the procedural steps necessary for safration. The second
major problem however, is seen in the worker’s sxpe to a number of
materials either associated with the final prodoctas a part of the
manufacturing process for which little may be knoalmout the long-

term health effects on the workers of exposurdése materials. Since
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the objectives of establishing any Company is t@tbe need of the
people served by the product, maximise profit amatdase the capital
base of the company.

3.1 Safety

Paulson (1992) states that safety is a subjecthichamost people are
quite willing to pay lip service, but which too feave willing really to
do something about. According to Construction Indu$raining Board
(CITB) (1990), your health, safety and welfare atrkvare protected by
law. Your employer has a duty to protect you andéidep you informed
about health and safety. You have a responsilditpok after yourself
and others. If there is a problem, discuss it witlir employer or your
safety representative. Anderson (1992) states fmatctive safety
performance is assured by providing the followiRtant and equipment
which is fit for the purpose of reducing risks fradentified hazards as
far as is reasonably practicable; system and proeetb operate and
maintain equipment in a satisfactory manner andntanage all
associated activities; and people who are competéntough
knowledge, skills and attitude, operate the plamt aquipment and to
implement the system and procedure. The overaktcaction industry
is still looking at positive way to change to aesalorking environment
with many researchers. Hinzer (1996), looked beyandidents and
more towards human behaviours and culture. Hethatdmeasurement
would enable comparison and benchmark performanuod t@ack
progress from time to time. Once the principle d@hd practice of
measurement become the norm, this will facilithie transformation of
motivations attitudes and choices in every conssncompany.

3.2 Unsafe Act and Conditions

According to Akintobi (1999), any act by someoné¢haut due regards
for his own safety and that of others is describedan act capable of
creating an unsafe situation or condition. Paul§b®92) states that
roughly 80% of all the industrial accident involvessafe act and not
just unsafe conditions. Also CITB, (1988) stateatthnsafe people
create unsafe conditions, which cause accidentshase often result in
injuries or dangers. Some unsafe acts and conditeecording to

Akintobi (1999) are:

. improper use of tools;

. the use of tools for a particular assignment othan what they
are meant for, constitute an unsafe act

. working on electrical equipments without switchihgm off.
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CITB (1988) states that the unsafe act and atggutould cause
accidents, which can results into unsafe condittome of the unsafe
act and conditions are: lack of knowledge of gsafkty techniques,
incorrect methods of constructions; incorrect ude nmachineries;

working at unsafe speeds on machines, throwing aidantally

dropping objects from heights, spillage of greasié,etc., failure to

report faulty or unsafe equipment or dangerous mweoges and
incidents etc.

3.2.1 Safety Measures

According to Anderson (1992), proactive safety perfance is assured
by providing the following; plants and equipmentigrhis fit for the
purpose of reducing risk from identified hazardstems and procedure
to operate and maintain those equipment in a aatfy manner and to
manage all associated activities and people whaa@mgetent through
knowledge, skills and attitudes to operate thetplamd equipment and
to implement the system and procedure. Liska €1893) introduces
the concept of zero accident techniques as follosedety planning
including goals, personnel, policies and procedufee protection
programmes and safety budget; safety training arehtations; safety
incentives; alcohol abuse programmes; proper redaeping and
follow-up; regular safety meetings; personal protec Other safety
measures include; a comprehensive safety polidgratnt; a review of
construct ability; reliable contractor screeningyre-ponstruction
meetings (safety review); inspection; good housgiaee

4.0 CONCLUSION

Construction is a very hazardous industry, thesefesich year a lot of
workers both the skilled and unskilled lose theie$, and many more
are maimed and injured on construction site. Bezaisthe attendant
loss generated on any accident occurrence on siéh could be
enormous, as this may result in loss of life, mgrieye and company
reputations, safety of workers on construction sitest be of paramount
importance to any construction company that waptscdntinue to
operate. Safety is a subject to which most peageaite willing to pay
lip service, but which too few are willing to dorsething about. Law
must protect the health, safety and welfare of wigkSafety is looking
beyond accidents and more towards human behavandsculture. Its
measurement would enable comparison and benchnenfrmance
and track progress from time to time, as this wWdcilitate the
transformation of motivations, attitudes and chsicen every
construction company. In conclusion, stiff penaltyuld be put in place
for any construction firm that their worker sustiatal injury due to
safety negligence. Construction companies should ebeouraged
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through their professional association on the nietdave competent
safety advisers and to train and re-train theirkeos in the area of
health and safety. Government should provide adegsafety policy
(Safety Act) to ensure workers are fully compergatden there is
accident on site.

SELF-ASSESSMENT EXERCISE

What are the best safety measures to be adoptedobgtruction
companies?

5.0 SUMMARY

This unit focused on safety, unsafe act and unsafeitions and safety
measure. Emphasis was placed on how best workerbecguaranteed
safety by providing plants and equipment which @eeessary for the
purpose of reducing risk from identified hazards.

6.0 TUTOR-MARKED ASSIGNMENT

The need for adequate safety measures cannot bengvieasised in any
industry. Discuss.
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1.0 INTRODUCTION

The growing violence and feeling of insecurity tlwatly dwellers are
facing daily is one of the major challenges ofestaround the world.
The building of safe communities and the suppod development of
inclusive mechanisms and processes through preveptlicies is one
of the key elements of the United Nations CentrdHoman Settlements
(UNCHS) Campaign for good urban governance.

2.0 OBJECTIVES

At the end of this unit, you should be able to fod:

. crime and approaches to the increase in crime
. methodology in municipal intervention anithe causes of
delinquency.

3.0 MAIN CONTENT
3.1 Increase in Crime Rate

In Africa, as in other countries of the world, thigh levels of murder,
assault, rape, robbery and other crimes are urtidesdsd because a
small share of crimes are reported to and procebgethe police.
Specific surveys such as victimization survey fostance, show that
police data account for about twenty five percefitath crimes. In
addition petty crime, which are most prevalent gwdrere constitute the
basis of the feeling of insecurity and have theatggt impact on
residents dalily life.
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The growing violence and feeling of insecurity tlwitly dwellers are
facing daily is one of the major challenges to amstble cities around
the world. The building of safe communities and #port and
development of inclusive mechanisms and proce$seagh prevention
policies is one of the key elements of the Uniteakibhs Centre for
Human Settlements (UNCHS) Campaign for good urbavegance.
Observers generally agree on a number of trendsctaffy cities
worldwide: there is a continued growth in urbanmatand a widening
gap between rich and poor, and the have and the-iatvcountries. In
addition, the North and the South countries hayeeggnced a multi-
fold increase in crime over the last thirty yea@ime adds to the
deleterious effects of exclusion and contributestite deteriorating
quality of life, degradation of neighbourhoods gmblic spaces, and
architecture of fear.

Youth crime is increasing exponentially in both thies of the North
and South. Phenomena such as youth gangs and shiéhen are
growing in most of the cities in Africa and represa new face of urban
insecurity, In addition, there is growing evidenakethe incidence of
domestic violence, which is estimated to affecttaiminety percent of
all urban families in some contexts (Yaounde, UNBSS§urvey) The
numerous consequences of urban violence includeinesstment and
urban decay, fear and insecurity and links betwmsty and organised
crime, which constitute a fertile territory for cmilidation of deeply
rooted crime cultures. Central business districgjch as in
Johannesburg and Nairobi have experienced heawno#gto loss due to
insecurity in the past years. Insecurity is alsoegating a legitimate
demand for safety among the poor and the well dikea The
development of private security systems, which @it oriented and
only affordable for ten percent of the populatizna direct effect of this
growing demand. Local and multinational enterprisage entered this
profitable market, creating new regulatory probleansl in some cases
open conflict with state bodies in charge of seguri

Crime and fear of crime damage civic vitality andder movement and
participation of residents in city life. This isrgaularly true for women,
who limit their movement due to fear and risk otdeing victim of
crime. The poor suffer most because of urban vaderResearch has
demonstrated that even in countries where the enmndifferences are
most striking, such as South Africa, the poor amanulnerable than
the well off. Not only do they have difficulties protecting themselves
from crime, since private security is unaffordalbeit the impact of
crime and violence on the poor is higher and madffecalt to recover.
Unprotected by insurance or by any other sociaumsgcsystem, the
poor permanently loose income and invested cagittde occurrence of
theft or injury, increasing their overall vulnerkityi
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Finally, feelings of insecurity and fear among tpeor limit their
initiatives as well as their social cohesion, sbirigeraction and access
to services. The causes of delinquency are manifalt research
undertaken at the international level show thatetli®e no single cause of
delinquency, rather a combination of causes. Falyéinal purposes,
this unit identifies three major causes: sociaktitotional and those
related to the physical urban environment. They ataviously
interrelated, but can be presented separatelyldaityc

. Social exclusion due to long periods of unemploymen
marginalisation, dropping out of school or illiteya and the lack
of socialisation within the family seem to be thestrecurring
factors amongst the social causes of delinquenttipoAgh, none
of these factors on their own can be regarded d@cisat
explanation. Cultural and role models in the urlcantext are
displaced and difficult to identify. Messages amntcadictory,
since on one side individuality and initiative isajged, while on
the other side opportunities are lacking and a@rneants biased
by the predominance of corrupt practices. In mafrycan cities,
the lack of perspectives for the youth to ever retite job market
and to develop as meaningful members of society dominant
character of urban society, particularly of pooighbourhoods.

" With respect to institutional causes, it is necgsgamention the
role of the judiciary system, of the prison andtloé police in
combating crime. The Judiciary is not capable daeihg the
increase in the overall number of minor offencebiclv damage
the quality of life and perpetuate a general pedroap of
insecurity. Justice is slow, entrenched with cormoactices and
overloaded. Being an inherited system from colonial
administrators, it is expensive and uses an ouldaterking
methodology. Court decisions cover less than tenem of the
urban crime (major and minor delinquencies inclydethe
sentences imposed, prisons and fines, are not edlap
responding to minor law breaking and rehabilitatiamd
reintegration of offenders are practically non-exms. Often the
coexistence of traditional and modern systems sfiga helps.
However, structural deficiencies of the judiciarye amuch
heavier than elsewhere. Additionally, the tradiibfiorms of
justice though complementary, have not been seffity
considered.

Prisons, with the exception of some modern and raxyeatal prisons,
constitute technical schools for the training argedopment of criminal
networks. In Africa, many prisons are overcrowded @o not meet
their objectives of rehabilitation of inmates, amdve intolerable
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conditions. Police is also ill-equipped to dealhwminor offences and in
general concentrates its efforts on major crimeslations with the
population are most often characterized by mistanst abuse and there
is scarce accountability to the populations. Susvieglicate corruption
as a distinctive character of police activity. Argathe causes related to
the physical environment, poor management of thanization process,
inadequate urban services and infrastructure, r&ilio incorporate
security related issues in urban management ps]icpparition of
poorly protected non-managed open spaces are kegdsssince they
facilitate crime. Adequate spaces for socialisatend recreation are
missing from modern areas and promiscuity and Issviess of certain
districts lead to the development of zones of lashess and gated
communities. Under-equipped neighbourhoods oftée lopportunities
for the youth in terms of recreation or sport fiieis. The chaotic set-up
of some urban spaces (such as markets and tranggoninals)
facilitates petty crime and creates a sense oElssviess.

. Approaches to the increase in crime

Two approaches are generally observed in addresemgncrease in
crime. On one hand governments have attemptediritoree security
through repression and crime control. These represseasures include
increasing police manpower, increasing the ternpraigon sentences,
and applying repressive measures which are ditficubdminister and
at the same time questionable, in their results. (ae Commandement
Opérationelin Cameroun). The second approach favours preveimio
addition to repression. This means trying to baitlective responses to
insecurity aimed at addressing the causes of dedimcy and the
creation of a culture of solidarity which incorptesa a culture of
prevention into the population. However, within aentbcratic
framework, the fight against crime is based ondhpeinciples: law
enforcement for all, solidarity and crime prevention Africa, as in
most cases of young democracies, increased resoareeneeded for
law enforcement and support. Equally, the best meainensuring
respect of laws and regulations is to eliminatartshortcomings, by
eliminating the conditions that create inefficieex;i by creating the
social control which guarantees their enforcemesamd through
education and persuasion or rehabilitation. Thevgmgve approach
however faces many challenges, including the rehog of
governments to invest in it and the absence ofgal l&amework to
facilitate preventive actions that exceed the fraork of Non
Governmental Organisation (NGO) activities. Localth@rities most
often lack the mandate and the capacity to leal sfforts and central
government can be very reluctant to devolve suspaesibilities.
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Nevertheless, it is demonstrated by practice thaé¢sccan have a
primary role in coordinating the activities aimet raducing crime.
Local governments can be the key actors in coaBtiand in the
development of community-wide planning strategiesr fcrime
prevention. The international conferences on them# of urban
violence and safety held successively in Barcel(@887), Montreal
(1989), Paris (1991), Vancouver (1996), Johannesk(d®98) and
Naples (2000) reaffirmed the crucial role of loeakhorities as leaders
of local partnerships. Mayors and city councillase in strategic
positions to initiate and co-ordinate local actand adequately address
the social demand while linking with national le\ativities aimed at
improving the quality of life. A partnership betwebcal governments
and other stakeholders can enable prevention andatgly eliminate
violence, crime and insecurity. Even in Africa, wd.ocal Authorities
are so much weaker than in developed countriegndiedisation is still
proving to be a good norm. It has the potentia¢nbance participation
of the inhabitants in managing their own affairiserefore moulding
sustainable practices. Where decentralised secynatycies works,
permanent coordination on the ground is an essefaicdor, which
enables social accessibility to services on a huscate.

In addition, decentralisation of urban securityiggek permits the close
linkage of crime prevention with the city governrmehn elected mayor
or a democratically elected representative of theegiment has a
legitimate right to convene and to champion thdigaation of the civil
society, the private sector and the criminal jwstisystem in the
formulation and implementation of an urban secupitggramme. The
decentralised policy involves all municipal depatits. In fact, a
culture of prevention begins at the local governimlenel when the
various heads of the various departments, e.gsp@ty education,
public works and health, etc. start to integrateaarsecurity as a cross-
cutting dimension in the formulation and implemeiota of their
departmental policy. Decentralisation maximisesttua local resources
available towards improving the quality of life ahe people.
Decentralisation of urban security in Africa is heer slow due to lack
of political will, perception of security as the mdain of central
government alone and of structural weaknesses oft mapcal
Authorities.

3.2 The Safer Cities Methodology of Municipal Intevention

Since 1996, the Safer Cities Programme has followedtructured
process designed to nurture local crime preverdapacities namely:

a) Rigorous assessment of the crime situatiorugir@ local safety
appraisal based on institutional, informal and slo@search data,
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The appraisal seeks to identify, assess and givetgrio safety
problems and policies. Furthermore, it aims to gatee
consensus among partners. If more in-depth infaomaits

required, scientific data gathering approachesasedable, such
as victimisation surveys, women's safety auditstlyaffender
profiles, etc;

b) The identification and mobilisation of key peets at the local
level who can contribute effectively to the redanti and
prevention of crime;

C) The creation of a local safety coalition ledépublic figure and
supported by a technical coordinator. The techraoaldinator in
partnership with the local authority, co-ordinatesnsures
continuity and focuses on strategic objectives;

e) The formulation and development of a localtetya that includes
a detailed plan of action, responsibilities andaéerdar of the
social, institutional and situational measuresddaiken;

f) The implementation of the local strategy. Tinisludes a range of
short and long-term prevention initiatives or potge which
address the causes, manifestations and fearsnoéd cri

0) The institutionalisation of the participatoryocal crime
prevention approaches through the incorporatiosadéty as a
cross-cutting dimension throughout the structurds laxal
government and the criminal justice system.

This could require institutional reform, includitige institutionalisation
of the office of a Safer Cities coordinator (tecaticoordinator) in the
local government. The main areas of interventiongity level are

situational, social and institutional preventionitu&tional prevention
aims at changing the physical and environmentalditoms that

generate crime and fear of crime through improvdshio design and
planning. This type of prevention is based on tingtegic analysis of a
given area. It seeks to identify opportunities ¢éoiminal behaviour as
well as groups and situations at risk. The progransupports the
development of situational prevention policies tigle city-wide

partnerships, including local government, the mlithe private sector
and civil society. Social prevention is focusing aations aimed at
groups at risk. Crime affects different groups iffedent ways, both
from the perspective of potential victims and oftgmiial offenders.
Insecurity and crime in the city particularly affezhildren, youth and
women. The programme supports integrated youtlcipsliat the city
level in order to address the particular needs aftly) involving all
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relevant urban stakeholders. Furthermore, it seéekmfluence youth
policies at the national level.

The development of knowledge, tools and methodekgihrough
training activities and exchange of experiences ars important
component of these youth policies. It also contabuto the
development of policies addressing violence agamsien. These
activities involve raising awareness on gender &mlence issues
among law enforcement actors and other stakehol@ssondly, tools
are being developed to address the issues relatetblence against
women. In particular, tools for the collection a$aggregated data, for
the sensitisation and involvement of men and fomen's safety audits.
Furthermore, it aims to organise the exchange @erences, good
practices and lessons learnt in this field. The gmmme also
encourages the creation of neighbourhood watchpgr@as a form of
community prevention involving community members pnoviding
increased formal control in their neighbourhood.mbers collaborate
with the police and local leaders in the survedkarof their specific
neighbourhood. Finally, Safer Cities supports nemnt of policing and
new forms of justice. It aims to bring the crimipastice system closer
to the population and its needs with a view toadtrcing restorative
justice. Community policing, informal and alternatimechanisms for
conflict resolution and mediation by traditionalnomunity leaders are
all examples of efficient safety improvement andtizenship
development. The programme identifies and documgotsl practices
of the criminal justice system, tests their relidgpi provides as well as
disseminates information on new forms of policimgl gustice.

The local adaptation of the safer cities approach

Adaptation of the approach to the local context kisy to its
effectiveness. The programme proposes a “"procéssted"
framework. The contents are defined locally gemegatets of examples
and practices as this paper will now elaborate hendities of Dar Es
Salaam and Johannesburg.

In Dar Es Salaam, the main focus in the beginnings von the
sensitisation (advocacy) of local stakeholders e tprevention
approach. A project team with a Safer Cities cowmttir was put in
place and an initial plan of action defined. By 99fhe project had set
up a local coalition and agreed on a strategy to@ance with local
traditions and the political context. The partngs$trategy agreed on
specific activities such as sensitisation and amesg on the need to
respect laws, job creation for ‘idle’ youth, comnityrpolicing based on
the Sungusungu or Tencell traditions together wWithcreation of a City
Auxiliary Police and a local justice system or altgive justice. The
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coalition mainly involved actors from the grasssotvels. It included
ward and subward leaders, the police, community begs) non-
governmental organisations and community based n@ggons
(CBO's). This bottom up approach receives politieald financial
support from higher levels of government. The mbjhus effectively
reached the informal settlements, the police, lgoalernment and civil
society. After the sensitisation, various commeasitseeking assistance
in working with prevention are constantly approaghSafer Cities Dar
Es Salaam. In this way the communities form thain @roject working
with prevention which is integrated into the localtural fabric.

The projects undertaken include:

. the Kijitonyama Youth Livelihood project, phasewhich is a
community crime prevention through poverty reductio
strategies, involving the unemployed youth in pithe
activities

. sensitisation workshops contributing to the esshbfient of a
dynamic coalition; the launching of a radio campatg build
awareness of crime and safety issues;

. the development of local justice practices (refooh the
judiciary), creating tribunals at ward level ;

. a drug campaign aimed at addressing the insecaaitised by
drug addicts ;

. the Ubungo Bus Terminal project, which is a sitomadil
prevention initiative; the employment and

. environment initiative (in Kawe Ward).

With a strong support from the city commission #mel police, the Safer
Cities project and its approach, objectives andsities were included
in the municipal restructuring plan. The city hasb divided into three
municipalities, each having its own Safer Citiest umith staff and
funding provided. This reflects the increased suppm crime
prevention by the Tanzanian government at all Evéll is also a
response to the growing demand from civil societynitiate and guide
prevention initiatives. The key to institutionaliea in Dar Es Salaam is
the location of a Safer Cities unit within the cisgructure, which
provides guidance and inputs to the Safer Citiets @ municipal level.
It also functions as a planning unit to facilita¢glication in other cities.
Arusha, Morogoro, Mbeya and Moshi that have exmesaterest and
have received some support for the establishmentSafer Cities’
initiatives to replicate the Sungusungu model andréate city auxiliary
police. A different local adaptation of the Safati€s philosophy took
place in Johannesburg.
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The process was jump-started by a victimisatiorvesurcarried out in
July 1997. Its impact was considerable and positiveontradicted the
prevalent perceptions existent in society by shgwirat blacks and not
whites were the primary victims of crime and esakgiviolence. As
such, the survey allowed for a change in perceptiand gave new
impetus to the search for innovative response&98v, a representative
partnership was created, in which eighty orgarosatiparticipated. The
partnership had a steering committee in which ythartganisations are
represented, including city councillors, local autty departments,
provincial and national government departments, libisiness sector,
NGO's, CBO's, unions, civic movements, youth andmew's
organisations, the South African police service #edjudiciary.

The partnership agreed on a crime prevention glyatghe First
Johannesburg crime prevention strategy and actizm),p which
incorporated the following activities:

. establishing metropolitan and municipal police g=g¥;

. aligning resources and objectives within a crimevpntion
framework; initiating targeted crime prevention gr@mmes;

. coordinating participation and preventive actiorthivi the city
environment. These include the following levelsmiérvention;

. making environments less conducive to crime;

. developing a culture of crime prevention;

. supporting preventive policing and law enforcement;

. information and tools for assisting victims and vamting
victimisation.

The strategy developed into a Safer Cities philogopvhich was
adopted by the participants in the partnership lapather urban role
players who took up specific initiatives and mashl their own
resources, The strategy translated into a numbpilaifprojects among
which are the hill brow cleanup project that addregime and
environmental degradation (It used municipal busidet the financing),
the car guards project, informal street surveilamy the long term
unemployed and paid by the provincial governmehg fransformation
of traffic department to a municipal police servigkich is a creation of
a metropolitan police service to, improve by-lawfoecement and
develop community policing; The hawkers partnershipit which

involves hawkers in by-law enforcement and crimevpntion ; The
Western Joubert Park project aiming at the ‘reftabbn’ of a crime-

ridden area through dynamic community based pastnies;

The community watch initiative whose functions apatrolling,
surveillance, community problem solving, disastesnagement, first
aid, mediation and negotiation, conflict resolutidaw enforcement and
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relocation of hawkers and taxis programme to crepéeial hawker and
taxi markets; a safer environment for women anttoém in improving
the lighting system, creating victim support cesfrworkshops on abuse
of women, redesigning the area; community basedinvisupport
system to reduce levels of trauma and repeatedmisetion; the
Johannesburg city centre project for detection predention of crime,
deterrence of potential criminals, maintenanceutdlip order, reduction
of vandalism, enhancement of perception of safiegntification and
management of traffic problems, support to disastanagement and
emergency services) improvement of the qualityfef These initiatives
try to involve a wide range of partners from ci\gbciety and
government in a community based manner. The muadicgstructuring
and the activities of the national secretariat $afety and security,
including the fact that a second municipal safeiategy has been
developed, positively influenced the institutiosation of the Safer
Cities philosophy, which is however not yet conelddThe Safer Cities
team might be placed within the metropolitan pokesvice or within
the strategic planning unit, linked to the officé tbe city manager.
These two options show the contradiction betweenceptions of
prevention which stress the link with law enforcemand those that
stress the wide and multi-sectoral strategic rdlgprevention within
urban management. The second municipal crime ptievestrategy
will in any case ensure incorporation of the S&éres project in the
municipal structure. It will also ensure financiglpport by the
government.

4.0 CONCLUSION

Overtime, the Safer Cities approach has evolvedutiit the actual
implementation experience and has been progregsaigbported by
tools and concepts developed in cities. The impogaof a process-
oriented approach is demonstrated to be crucialallow local

adaptation, since there is a need to build thd lcaggacity, identify local
needs and create space for negotiation and inmovati

SELF-ASSESSMENT EXERCISE

Explain the concept of safer city approach in résgl the problems
associated with crime.

5.0 SUMMARY

This unit commenced with the explanations of thaecepts of Safer
City in the light of the increasing crime wave hetworld. The need for
partnership in crime management shows that govarhedene cannot
be completely responsible. Community based in&atand approach
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was discussed as a philosophy in safer city devedop. Insecurity and
fear of crime among urban dwellers, causes of deeas evident in all
human society reflects a manifestation describetdasfold.

6.0 TUTOR-MARKED ASSIGNMENT

Safer Cities Programme has a structured processahd explain some
of these prevention capacities.
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1.0 INTRODUCTION

After many years of military dictatorship, demoaragovernance was
re-installed in May 29, 1999 in Nigeria. While sompeople saw the
installation of democratic government in Nigeriaaas opportunity for
development and the time to harvest the democdmiclends, others
saw it as an avenue to express their grievances. démocratic
government also created new areas of conflict ley dbmpetition for
political spoils (Mohammed, 2004) some of which eeponsored by
the aggrieved elites in order to distort the preaasgovernance thereby
creating unnecessary tension. According to IDMCO0@O0 ethno-
religious conflict is endemic in Nigeria, with atast 14,000 people
killed and hundreds of thousands displaced sindganyi rule ended in
1999. The following are some of the politically,heically and
religiously motivated crises and violence since timeeption of
democratic governance in 1999 adapted from the wadriElaigwu
(2005) and Human Rights Watch (2003).

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. examines the key concepts and background of etlatioAalism
in Nigeria
. discuss some of the measures instituted to mamage i

186



CSS342 MODULE 1

3.0 MAIN CONTENT
3.1 Political, Religious and Ethnic Conflict

Nigeria is presently undergoing upheavals in vemiquarts of the
country. There are varied reasons for these smositsuch as ethnic
clashes, religious intolerance and border disptderaention but a few.
Irrespective of the category, it should be admitieat all the disputes
could have been avoided if the conflict situatidresdl been resolved
before escalating (Alkali; 2004; Osaghae and Syl2905). According
to conflict theorists, conflicts, whether politicadlommunal, ethnic or
religious are often influenced or motivated by disty rather than
similarity among the people especially unequal okesl Marx wrote
in 1937 in the “Communist Manifesto” that “the lust of all existing
society is the history of class struggle”. In othesrds, be it agrarian,
feudal or capitalist society, conflict is constabecause of class
differences. Arguing from this perspective, oneldaay that conflict is
inherent in human relationships. Although this pertive has gained
momentum especially among its adherents, it newggests that every
underlying relationship must be expressed withgame magnitude of
hatred and jealousy neither does it suggest that sanflict cannot be
minimised (Okpeh, 2006). As written by Elaigwu (800every form of
interaction among human beings and groups can gdaeconflict.
Conflict is the spice of every state. It tests filagility or otherwise of
the state and creates the basis of future amelmmnadr adjustments.
However, conflicts beyond certain thresholds areichental to the very
survival of the state, precisely because they tlereahe consensual
basis of associationWriting about the causes of conflicts Elaigwu
(2005) asserted that conflicts can arise due toynfantors among
which are:

[ actions which lead to mutual mistrust, polarizat@nrelations,
and/or hostility among groups in apparently contpweti
interactions;

ii frustrations arising from unsatisfied human needsclv may
include psychological, economic, physical, sociald athers
forms;

iii explosion of identity as groups begin to ask foreager
participation and rights;

Y seemingly cultural incompatibility among groups wdifferent
communication styles; and perceived inequality amdstice
expressed through competitive socio-political, eonit and
cultural frameworks.
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These factors are eminently important in the urtdaing of ethno-
religious and political conflicts in Nigeria. Atithpoint, its important to
highlight the historical antecedent of ethno-religs conflict.

3.1.1 Some Major Political, Religious and Ethnic Wlence
since May 1999

May 31st, 1999:A carry-over of the violent clash between the ljamd
Itsekiri communities, which had started under theilitdy
administration in Warri, Delta State.

July 2nd, 1999:Ethnic clash between the Yorubas and the HausalFula
residing in Sagamu, Ogun State.

July 22nd, 1999:A spillover of the July 2 crisis in Sagamu. Theusa
targeted the Yoruba as a vengeance on the kilbhgseir kit and kin in
Yoruba land.

November 8th, 1999:This occurred in Odi community in Bayelsa state.
“The town received a shelling and bombardment vathllery from
soldiers” (Elaigwu, 2005).

February 28th, 2000: A clash between Muslim and Christian
extremists in Kaduna State over the introductio®loéria in some parts
of the country.

Feb. 28th, 2000:The crisis started in Abia State as a reprisatht
Kaduna crisis. This later got spread to other easséates.

March 10th, 2000: Communal clash between Ife and Modakeke
communities in ljesha, Osun State. Although the thmisis had been on
for several years the march 10th crisis was belieiee have been
heightened by local government council creation thedtussle over the
location of the Headquarters of the newly creabedllgovernment.

April 14th, 2000: Communal clash that started over the locatiorocdll
government council in Agyragu, Nasarawa State.

May 4th, 2000: Another round of communal clash between the wgrrin
communities of Ife and Modakeke in Osun State.

Octoberl17th, 2000: A face-off between the militant OPC (O’Odua

People’s Congress) members and llorin community twe supremacy
of Emirate system in Kwara State.
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October 18th, 2000: Another face off between the militant OPC and
Hausa/ Fulani in Ajegunle, Lagos.

October 21th, 2000:Ethnic crisis in Minna, Niger State after the OPC
assaults on the Hausa/Fulani in both Lagos anthllor

June 28th, 2001:An ethnic violence between the Tiv and the Azara
origins in Nasarawa State. It started as a rei@fiadbf the gruesome
killing of an Azara traditional ruler and later spd to Tiv village.

September 7th, 2001A serious violent ethno-religious crisis between
the Muslim Hausa/Fulani and the Christian indigemmeslos, Plateau
State. It started as a politically motivated cribistween the Jasawa
Development Association and Plateau Youth Counegiropolitical
appointment in Jos North Local Government Council.

September 15th, 2001A reprisal killing of Northerners in Onithsha,
Anambra State.

November 2nd, 2001:The clash started on a political ground over the
relocation of the Local Government Headquarters ldier resulted in
ethno-religious dimension in Gwantu, Kaduna State.

May 2nd, 2002:Political violence that followed the PDP ward coegs
but later took an ethno-religious conflict in JBfateau State.

Early March, 2003: Clash between armed supporters of the Peoples
Democratic Party (PDP) and All Nigeria Peoples PqANPP) in
Sokoto State.

March 3rd, 2003: State Chairman of the ANPP reported shooting
attack on him while in vehicle in Ebonyi State.

March 4th, 2003: Clash between the PDP and ANPP after PDP state
governor’s convoy was attacked in Edo State.

March 6th, 2003: Attack on ANPP senatorial candidate’s convoy in
Cross Rivers State.

March 10th and 11th, 2003:Peoples Democratic Party/All Nigeria
Peoples Party clash in Kebbi State.

March 11th-12th, 2003: Clash between PDP and Alliance for
Democracy (AD) in Lagos state.
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March 15th, 16th, 2003:Clash between PDP and ANPP supporters in
Kebbi State.

July 14th, 2003:Communal clash in Epen, a community in war ravaged
Uvwie Local Government Council in Delta State. lasvconnected to
political rivalry in the area.

February 17th, 2004: Politically triggered mayhem in Takum LG
between supporters of PDP and National DemocratityRNDP) over
local elections.

May 1st, 2004: Ethno-religious crisis that claimed over 650 livies
Yelwan Shendam, Plateau state.

May 12th, 2004: Kano state crisis following Yelwan Shendam ethno-
religious crisis.

November 10th, 2004:Anambra political crisis where hundreds of
armed youth stormed the state capital destroyingepties.

January 16th, 2005: Religious mayhem between O’odua Peoples
Congress (a Yoruba militant group) and Muslims ower erection of
Ogun Shrine in a Muslim praying ground in Ipakotdagos State.

February, 2005: Clash between nomads and farmers over claims of
invasion of farmlands and destruction of crops ingitn, Jigawa State.

February, 2005: Blood bath caused by invasion of Ibidi and Odioma
communities by armed men in military uniform in Ocia Bayelsa
State.

March 5th, 2005: Communal clash between Maruta community in
Jigawa State and Burmin in Bauchi State over relocaf market.

May 11th, 2005: A communal clash between the Guza and Mariri
communities in Lere, Kaduna State over relocatidnaosecondary
school.

June 2005:A renewed clash between Sunni and Shiite sectsuseof
mosque in Sokoto State.

3.2 Management of Nigeria’s Ethnic Diversities
The heterogeneous nature of the Nigerian staterengroblem it poses
to nation building is well recognised by its manageSubsequently,

policy measures to accommodate the diversities waptemented in

190



CSS342 MODULE 1

the past to assuage feelings of marginalisation emmtain deviant
behaviour from aggrieved groups. Some of the pediciwere
implemented by the colonial administration and cuared by the
Nigerian ruling elites that replaced them. Otheeyewinitiated by the
Nigerian ruling elites. Most of these measurestakenistic and have
not only failed to address the problem of ethniaityNigeria but have
also complicated ethnic divisions in the countryaiples include the
colonial policy of Sabon garriwhich sought to separate Nigeria's
internal immigrants from one another. Also, the iatAuthority
system instituted to create ethnic citizenshipedéht from the civic
citizenship of the urban areas by allowing eackmietiyroup to sustain
its particular heritage in accordance with coloniaterests. These
colonialist policies were vital in creating new dyofic focus on
ethnicity because it gave members of ethnic grdoparban areas a
viable reference point for their ethnic identityn@i, 2008). This closed
up all avenues for cross-cultural interaction tbatild have promoted
understanding among ethnic groups in the countimil&ly, the
principle of federalism introduced in 1954 by thitleton Constitution
was a response to ethnic politics. It was initiaigant to create centres
for the three major ethnic groups (Hausa—Fularbplgnd Yoruba) to
ventilate their particularistic issues within setbntained regional
governments, but the minority ethnic groups, whigre present in all
the three regions, persistently complained of datmm. To satisfy
those agitations as well as weaken the regionsrévept the re-
occurrence of Biafra, the military administratiofh General Gowon
arbitrarily divided the regions into twelve staté&sia, 2001). This
arbitrary multiplication of federation units was twe replicated by
successive military administrations in the courry36 states plus a
federal capital territory of Abuja.

This arbitrary creation of states by the militarmlyo succeeded in

perverting the structure of the Nigerian federaliamd making it a

source of tension. The ‘federal character’ prireipitroduced by the

1979 Constitution was designed to ensure the reptason of various

ethnic groups in the national decision-making psscas a determinant
of political behaviour. It is related to the quaststem applied to ensure
equitable distribution of resources and opportasitamong the various
Nigerian groups.

However, the implementation of this principle tertdssacrifice merit
for mediocrity leading to disaffection among theplace. Imposition of
the two-party systems in the botched third republes a regulatory
policy initiated by Ibrahim Babangida’'s military mchistration to
prevent an ethnically-based party system. The tolibigal parties were
facilitated by that administration to draw a coynatride membership
support base. The goal for instituting a two-pasystem was to
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incorporate ethnic competition into intra-partyugigles as against a
battle between ethnic groups camouflaged in padynpetition as
witnessed in the First Republic. In this way it waped that the ethnic
factor would be kept away from public consciousn@&¥A, 2000,
p.96). This measure, however, had limited successydy the obvious
outcome of the annulled presidential election ahlRne 1993. In the
Fourth Republic, the formation and developmentaditioal parties has
down played issues of ethnic identification as fplah of support
mobilisation as indicated in the dominance of tle®@pes Democratic
Party which controls most of the elective officedting across all the
geo-political regions of the country.

3.2.1 Major Challenges in the Management of Ethnicand
Religious Conflicts in Nigeria

No claim is being made to identifying cause or esusf ethno-religious
conflicts whether proximate, direct or remote bt ean at least itemise
some challenges in the management of such cofribict the following
factors:

(a) Political Factors

Perhaps, the most insidious of the conflict inflciag factors is the role
of political operators who invoke ethnicity andigegdus mobilisation to

gain political relevance. Indeed most of the ethel@ious conflicts can

be traced to this cause. Unless something is doneshéck this anti-

social practice, Nigeria agenda may end up imffaibs this category of
evil men will stop at nothing until they have aclad their nefarious
aim.

(b)  Economic Factors

Diverse claims over ownership or use of land, watet other resources
for other tangible or intangible interests will tionme to provoke
conflicts between communities and ethnic groups.

(c) Social Factors

As we have seen, disagreement over cultural, rizenal other social
practices like chieftaincy matters may provoke emtlconflicts.

(d) Defective Legal Frame Work
In a multi-ethnic and multi-religious country likgigeria it should not
have been permitted to invoke religious advancenaanta political

manifesto to contest election as we have sadly esged in some
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northern states. It is a signal error that Niger@tizenship is not
inclusive. A citizen who is not an indigene of kiste of abode is left
out in the cold in terms of political benefits afaours. We need to
evolve a credible criterion for membership of atestaor local

government. The military-imposed constitution cordd enormous
powers on the President including control over Baice and the
Electoral Commission and yet he is permitted tcsidiee over his own
election.

It is not surprising therefore that the 2002 Electwas a farce. For
ethnic groups who are out of the orbit of powes thituation portend
grave consequences. The “federal character” clabseld have been a
temporary measure. It was inserted to protect ntjnarterest but has
now become a qualification for members of the mijayroups to get

appointed to positions to which they have neithbe trequisite

gualification nor the experience. With so much @riation of the

nation’s resources in the centre members of theomtyn groups or

indeed of majority group left out of the orbit obwer are denied
opportunity for self-expression, self actualisatamd self-development.
The deprivation and frustration will inevitably tkdo agitation and
conflicts.

(e) Clumsy, blunt and near paralysed Investigatoryand Law
enforcement Machinery

The pervasive corruption, indiscipline and lawlessnon the part of law
enforcement and investigatory agency have basttdise dignity of

law. Such a situation can only lead to loss of wrfce in the

government with consequential recourse to ethniclass protective
measures. It should be added that it is partigulbdffling that the

assassins of the Federal Chief legal officer cowdtl be apprehended
even on the face of compelling evidence. In a sidnawhere state
religion is prohibited by the constitution sometst&overnors blatantly
introduced religious law as the genelext lociin their states. Indeed
sharia law is only applicable under the constituiio relation to muslim

personal law. While the constitution proscribescdmination on basis
of religious affiliation only muslims can be serted to death for
adultery in some states.

)] Failure on the Part of Government

Nigeria has so far not produced a charismatic leadth ability to

galvanise the various ethnic and religious groul®. leader has
demonstrated outstanding ability to lead and thpaciéy to inspire
confidence. Indeed it seems that our leaders duin@dirst Republic are
the best we have ever had. High levels of poventy anemployment
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from mid 1980s did no credit to the successive meg. The

conspicuous extravagant life style of political @pers can only evoke
resentment and agitation on the part of the varaibsic groups at the
other side of the fence (Global Internal Displacetm@roject; 2005).
Insincerity on the part of government, reports @néls set up to
investigate various wrong doings continue to gatlieist while

government looks the other way. Government ofééind pay adequate
attention to early warning signals of crises andfladts. Failure of

government to effectively check corrupt practicagiee part of officials
and ensure equitable distribution of the wealtithef nation can only
produce disruptive and disintegrating consequenégsvernment’s
neglect or failure to mobilize the civil societywards achieving ethnic
and religious harmony as a political programme sdaubtedly

unhelpful.

SELF-ASSESSMENT EXERCISE

The inevitability of conflict cannot be overemplsesi in the study of
safety management for loss prevention. Discusseiation to the
Nigerian environment.

4.0 CONCLUSION

The foregoing account reveals the relevance anengsgof establishing
appropriate machinery for conflict avoidance, chflmanagement
conflict resolution and peace-building. Conflictan ethnically-diverse
society like Nigeria cannot be unexpected. Howewrpong state
institutions which could prevent or reduce the erdl explosion of
ethno-religious conflicts were lacking. The lackstfong institutions in
Nigeria notwithstanding, the manner with which tmanagers of the
state handle the ethnic agitations impacts on thpocate existence of
country.

5.0 SUMMARY

This unit discusses the inevitability of conflict & diverse society like
Nigeria, the causes of conflict, and some majoitipal, religious and
ethnic violence since May 1999 were highlightede Timplication of
religious and ethnic violence on nation buildingpwled that much is
still required in the management of ethnic andgrelis conflicts in
Nigeria, as the nation is posed with a lot of chadies politically,
economically and socially in achieving a democratate relatively free
of violence.
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6.0 TUTOR-MARKED ASSIGNMENT

Discuss some of the challenges in the Managemeritlohic and
Religious Conflicts in Nigeria
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