Air Force Institute of Technology

AFIT Scholar

Theses and Dissertations Student Graduate Works

3-2002

Development of a Method for Assessing the Organizational,
Cultural, and Political Considerations Affecting the Insertion of
Siloms into the MoD

Samir Mustafa

Follow this and additional works at: https://scholar.afit.edu/etd

6‘ Part of the Operations and Supply Chain Management Commons

Recommended Citation

Mustafa, Samir, "Development of a Method for Assessing the Organizational, Cultural, and Political
Considerations Affecting the Insertion of Siloms into the MoD" (2002). Theses and Dissertations. 4486.
https://scholar.afit.edu/etd/4486

This Thesis is brought to you for free and open access by the Student Graduate Works at AFIT Scholar. It has been
accepted for inclusion in Theses and Dissertations by an authorized administrator of AFIT Scholar. For more
information, please contact richard.mansfield@afit.edu.


https://scholar.afit.edu/
https://scholar.afit.edu/etd
https://scholar.afit.edu/graduate_works
https://scholar.afit.edu/etd?utm_source=scholar.afit.edu%2Fetd%2F4486&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1229?utm_source=scholar.afit.edu%2Fetd%2F4486&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.afit.edu/etd/4486?utm_source=scholar.afit.edu%2Fetd%2F4486&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:richard.mansfield@afit.edu

DEVELOPMENT OF A METHOD FOR ASSESSING THE ORGANIZATIONAL,
CULTURAL, AND POLITICAL CONSIDERATIONSAFFECTING THE
INSERTION OF SSLOMSINTO THE MoD

THESIS

Samir Mustafa, B.S.
Captain, Brazilian Air Force

AFT/GLM/ENS02-12

DEPARTMENT OF THE AIR FORCE
AIRUNIVERSTY

AIR FORCE INSTITUTE OF TECHNOLOGY

Wright- Patterson Air Force Base, Ohio

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED.



Report Documentation Page

Report Date Report Type Dates Covered (from... to)
26 Mar 02 Final Mar 2001 - Mar 2002

Title and Subtitle Contract Number

Development of a Method for Assessing the

Organizational, Cultural, and Polictical Grant Number

Considerations Affecting the Insertion of Silomsinto

the MoD Program Element Number

Author (s) Project Number

Capt Samir Mustafa, BRAF
Task Number

Work Unit Number

Performing Or ganization Name(s) and Performing Organization Report Number
Address(es) AFIT/GLM/ENS/02-12

Air Force Ingtitute of Technology Graduate School
of Engineering and Management (AFIT/EN) 2950 P
Street, Bldg 640 WPAFB OH 4543-7765

Sponsoring/M onitoring Agency Name(s) and Sponsor/Monitor’s Acronym(s)

Address(es)

Sponsor/Monitor’s Report Number (s)

Distribution/Availability Statement
Approved for public release, distribution unlimited

Supplementary Notes

Abstract

In order to handle its obligations, the Brazilian Ministry of Defense (MoD) will need an information
system capable of managing logistics information from all military services. A project to develop an
integrated information system to fit the requirements of different, but connected, organizations has
inherent challenges. Differencesin the organizational structures, cultures and political aspects, are key
issues to be observed before the development to assure the projects success. The same is applicable when
trying to adapt an already existing information system to fill the needs of another organization. In the new
organization, it is mandatory to assess the feasibility of the softwares alternatives available. Alternatives
can be to adapt an existing information system or to develop a completely new system. This research
sought to develop a method for assessing the organizational, cultural, and political considerations
affecting the insertion of the Integrated Logistics Information System (SILOMS), devel oped by the
Brazilian Air Force, into the MoD. The research develops a method for assisting decision makersin
assessing the risks involved in the implementation of an information system in the MoD.




Subject Terms
Integrated L ogistics Information System, Project Risk Assessment, SILOMS, Risk Taxonomy,
Information System Implementation Project

Report Classification Classification of this page
unclassified unclassified

Classification of Abstract Limitation of Abstract
unclassified uu

Number of Pages
124




The views expressed in this thes's are those of the author and do not reflect the officid policy or
position of the United States Air Force, Department of Defense, or the U. S. Government.



AFT/GLM/ENS02-12

DEVELOPMENT OF A METHOD FOR ASSESSING THE ORGANIZATIONAL,
CULTURAL, AND POLITICAL CONSIDERATIONSAFFECTING THE
INSERTION OF SILOMSINTO THE MoD

THESIS

Presented to the Faculty
Department of Operational Sciences
Graduate School of Engineering and Management
Air Force Indtitute of Technology
Air Universty
Air Education and Training Command
In Partid Fulfillment of the Requirements for the

Degree of Magter of Sciencein Logistics Management

Samir Mugtefa, B.S.

Captain, BAF

March 2002

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED.



AFT/GLM/ENS02-12

DEVELOPMENT OF A METHOD FOR ASSESSING THE ORGANIZATIONAL,
CULTURAL, AND POLITICAL CONSIDERATIONSAFFECTING THE
INSERTION OF SSLOMSINTO THE MoD

Samir Mugtefa, B.S.
Captain, BAF

Approved:

Stephen M. Swartz (Chairman) date

Stan Griffis (Member) date

Alan Heminger (Member) date



Acknowledgments

| would like to thank Mgor Stephen Swartz, my thesis advisor, and readers Mgor Stan
Griffisand Dr. Alan Heminger. Without their precious recommendations and patience this
research could not be accomplished. Their support gave me confidence and motivation. Also,
| would like to thank those who work in Brazilian Ministry of Defense, in the Logistics Ingtitute
of Aeronauticsand in GT-SILOMS. These people gave me support by ther friendship and
willingness to help in my research. Just to name afew, they are Lt Col Jorge dos Santos
Barros, Lt Col Antonio Cesar Santana, Lt Col Mauro Hernandes Rodriguez, Mg Ulisses
Buonasser, Mgor Paulo Henrique Sbrissia, Capt Rita de Cassia, Capt Flavio Marcio de Souza
and Capt Fabricio Saito. Specid thanks to Janice Farr for providing help in formatting and
correcting thetext. To my little daughter Aminaand my family, dl | have to say isthat they are

the best | could wish. One last thanks goes to Juliana, for her unforgettable support.

Samir Mudafa

-- Disclosur e of Personal Information isVoluntary --



Table of Contents

Page

ACKNOWIBOGMENTES ...ttt sttt st sb e e e e sbeetesaeeseeenteeneeneeas v
TS o L T =S Vii
IS o 1= o= SRS Vil
Y 0 = o PSPPSR X
I g 100 [0 1 o o 1P 1
GENENEl ISTUB.....c.eiiieeeeee et b e bttt e b b nne e 1
=020 10U o 1RSSR 5
ProblEM STEEMENTE ..o e nre s 7
Research Objectives and QUESHIONS ......ccueieiiiriirie et 8
RESEAC QUESHIONS........eeeiieecteece ettt s b e e b e eare e ereeenes 8
INVESIGAIVE QUESHONS.......eeetieiieieiesie ettt sttt ettt sbe et sneennesnne s 9

Data SOUrCES @0 ANAIYSIS......cccveieerieeie e ee sttt ete e saeeae e steeaesreenreennens 10
SCOPELIMITAIONS ......covieiieiiieiteeie ettt b et r e bt ae e bt enne e 10
(@0 o) (= B U010 7= /S 12

[I. LITEIBUINE REVIEIW ...ttt sttt sr e b nne e 13
INEFOTUCTION. ...ttt bbbttt e b sne e 13
QUATALIVE RESEAICN......c.eei e e eere e 14
Surveys— Questionnaires, Interviews and Likert Scales.........ooovevveecvccevceiee, 18
ProjECtS N RISKS.......eiiiciieitie ettt st sttt e e sneenae e 20
Projects and Project Management Approach..........ccccveeveevesceeseese e 20

Project and INNErENt RISKS.......cooiiiiieieeeee et 23
Managing Risks and Software Project Risk Andysis Methods............cccevveceveeneennnne 24
Taxonomy-Based Risk Identification Method............ccooeeiiniinenieneeeeeee, 26
Taxonomy Based Questionnaire for Software Development...........cccevveveeveceeenee. 28

Project FOrce Feld ANAYSIS........ooeiiiiiieeeee e e 31
Software Engineering RisSk Model —SERIM.........cccooviieie i 34

L@ g= o (S B U0 10 07> /SRS 39

IR\ 170 o ! |V 40
[T Ligee 871 O RORSTR 40
Research Design and DA@ ANAYSIS........oceeiieieiieseee et ee e 40
Quditative Design Portion Methodology.........cccceveririirnniieieeieseeeeee e 43

(@ 0= 1100107 (=TSSP 45



Quantitative Design Portion MethodolOogy...........cervereererienie e 46

Summary of Steps Taken in the Research Process.........ooovveeveece e 50
Population and Sampling INfOMIBION..........cceriiiiererie e 52
NEUIE OF tNE D@LAL ... .cveeeeeceeeie ettt et esreeaesreenrennnens 53
L@ g= o (S B U010 07> /SRR 54

A == U S 55
11070 (U o (o o OSSPSR 55
RESUIES ...ttt e et e e ae e e re e reeneeeneenrennnens 55

Open-ended Questions — Additional ISSUES.........cccoreiierienieneee e 56

Objective or Standard Questions— MSTBQ's - Parameters Realts..................... 56
ANAySS— INErPreting RESUILS........coouiieieie e e 59
Sengtivity AnadySS— FOrce FIEd ANAYSS.......cooveeeecieieceseese e 61
INVESIGAIVE QUESHONS......c..eivieieeiee ettt s se et eesaeenaesnee s 65
(O 7= 010 BT 001010 Y/ 66

V. CONCIUIIONS......oeiiiiciie ettt et e e be e e aaeense e sateenbeesnneenneas 67
1100 1o 1o TSR 67
(070 o 1155 [0S OSSPSR 67
0= (0SS 68
S 0 001 007S 016 7 [0SR 69
FULUNE RESEAICN ...ttt et st e e e e e aesneenreennens 70
L@ g= o) (S B U010 07> /SRS 70
Appendix A. MoD-SILOMS Taxonomy-Based Questionnaire— MSTBQ.........ccccccvevvenee. 71
Appendix B. SEI Taxonomy - Program CongtraintS Class..........cccccveveecieevie v, 90
Appendix C. SEI TBQ - Program ConstraintS Class.........cccveevveeveeciesiese e see s 93
Appendix D. Scores Obtained in interviews - MSTBQ — Weighted Scores...........ccocuve.ee.. 98
Appendix E. SERIM Method — Caculations applied to the implementation of SILOMS in the
IVIOD ..ttt et e b b e e ae e ae e teeaeeebeeteeaeeereereeaeenteenresaeenreenrans 110
2710110 7= o /OSSPSR 111
LY PSSR 113



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.

Figure 17.

List of Fiqures

Page
Brazil’s Minidiry of Defense SIUCIUNE..........ocueieeieeeeesecie e s 2
Smplified Brazilian Aeronauticd Command SITUCEUre.........cocveeeeveecenieseeie e 4
Simplified COMGAP gtructure with subordinated Depots..........ccceevevveveseesiennns 5
Simplified SILOMSs FBS - Logidtics functions. COMGAPSs Taxonomy ............ 11
Software Development Risk Taxonomy (1:9) .......ocveveeeeveereeieseese e seese e 31
Force Fieddd Analyss. Extracted from (10:548) .......cccccvevvveeiecvn s 32
Partid Software Risks Rdationships from Karolak (6:124) ..........cccevcvevveeeevenee. 36
MSTRI - Taxonomy Adapted from Carr (1) .....ccceeceevveeeeviereeieseese e see e 44
Scaeasagenerd rEfErENCe. .......coveie e 47
Program Constraint Class - Parameters Relaionship—MSTRI...........ccccoeenee. 48
Brazil’s Minigtry of Defense — Highlighted LogiSticS AgENCIES......coovveeeceeiieennens 53
Force Fidd Andysis to Attributes within Organizationd Element RiK ................ 61
Force Fidd Andysis to Attributes within Culturd Element RisK ..........ccccovevieeee. 62
Force Fidd Andysisto Attributes within Politica Element RisK..........ccccovevieeee. 63
Force Fidd Analyssto Risk Elements within Program Congraints Class............ 64
Scale as a generd reference — Extracted from Karolak (6:52).......ccccecvevvevieenene 73
Formulas based on SERIM Method (6:121-131).....cccccceeveeiieeeenieeieseesieeens 110

Vi



Tablel

Table 2.

Table 3.

Table 4.

Table5.

Table6.

Table?.

Table 8.

List of Tables

Page
Digtinguishing Characteridics of Different Quditative Designs (7:157).........ccccue..... 17
Complete 3-level SEI Software Development RiSk Taxonomy.........ccceeeeevvereennnnns 30
Sw Risks According the Example Extracted from (6:121-131) .......cccvevevverieennnne 38
Sw Development Phases and Risk Management Activities— (18).......ccccevveveeenee. 38
Detailed list of the Parameters Higrarchy ..........ccoveeieecesecce e 49
Summary of ParameterS RaNKS.........c.coveveeieiiese e 57
MSTBQ - Responses to Objective QUESLIONS...........ccceeeereeerieeieseesieseeseeeseeeeens 58
Probability ASSESIMENt Per INTEIVIEW .......cooveeeeceeeeeeee e 59

viii



AFT/GLM/ENS02-12

Abstract

In order to handleits obligations, the Brazilian Ministry of Defense (MoD) will need an
information system cgpable of managing logidtics information from al military services. A
project to develop an integrated information system to fit the requirements of different, but
connected, organizations hasinherent chdlenges. Differencesin the organizationd sructures,
cultures and political aspects, are key issues to be observed before the devel opment to assure
the project’ s success. The same is gpplicable when trying to adapt an dready existing
information system to fill the needs of another organization. In the new organization, itis
mandatory to assess the feasibility of the software’ s dterndives avallable. Alternatives can be
to adapt an exiging information system or to develop a completely new system. Thisresearch
sought to develop a method for assessing the organizationa, cultural, and political consderations
affecting theinsartion of the Integrated Logigtics Information System (SILOMYS), developed by
the Brazilian Air Force, into the MoD. The research develops amethod for asssting decison
makers in assessing the risksinvolved in the implementation of an informetion system in the

MoD.



DEVELOPMENT OF A METHOD FOR ASSESSING THE ORGANIZATIONAL,
CULTURAL, AND POLITICAL CONSIDERATIONSAFFECTING THE
INSERTION OF SSLOMSINTO THE MoD

|. Introduction

General Issue

In the past decade Brazil has been reengineering processes relating to government
bureaucratic organizations and the economy in order to prepare the country for globdization
and shrinking budgets. During the last two presidential mandates, from 1994 to 2002, Brazil’s
government has led structura changes to assure the country a competitive place in the new
world scenario. Changes have been made within al government departments’ structure to
decrease expenditures and improve efficiency while performing an increasing number of
functions to ded with the changing environment.

The defense system adminigtration has implemented a new organizationa structure
combining the former three separate minigtries for each branch of military services and other
defense organizationsinto asingle Minigtry of Defense (MoD) - see Figure 1. The former
organizationd dructure was consdered inefficient, expensive, and was not integrated across the
services. Until 1995 Brazil’ s defense system was based upon each service having its own
Minigry in addition to an overal Ministry of the Mgor Staff of the Armed Forces. Each armed
force and the mgjor staff had its own bureaucratic structure and was respongible to perform al

affarsrelated to aMinidry. This proved to be highly expensive and inefficient. A lack of joint



effort was clearly visble, as each service could be developing a program or wegpon system

acquisition without congdering the effort dready being done by other services. Duplication of

efforts occurred, and many opportunities to improve joint programs were lost during the past

decades due to the old defense organizationd structure.

Secretary of Major Staff of Defense

MoD
Ministry of Defense
Military Council of Defense CoE
[ Amy Command
CoM CoA
Navy Command I Aeronautic Command
I I I |
Secretary of Policiy SELOM Secretary of Institutional Organization
Strategic and International Affairs Secretary of Logistics and Mobilization

| | Undersecretary of Policy and Strategy

Undersecretary of Logistics

Undersecretary of Management
and Personnel Support

Undersecretary of Major Staff of Defense

| | Undersecretary of International Affairs

Undersecretary of Mobilization

Undersecretary of Administration
and Legislation

| | Undersecretary of Strategic Intelligence

Undersecretary of Science
and Technology

Undersecretary of Finance
and Budget

ESG
Higher School of War

HFA
Hospital of Armed Forces

Joint Command and Control Agency

Joint Intelligence Agency

Join Operations Agency

Joint Logistics Agency

Figure 1. Brazil’sMinigry of Defense Structure.

Asthe new concept of defense organization was being implemented problems came up

under the new MoD dructure. Asaresult of the new scenario, specific defense system

regulations had to be developed while old ones were revised as the armed forces began to

jointly manage their assets. New agencies were created while others were combined. New

civilian adminigrative roles and postions, formerly occupied only by military personnd were

created; mixing military and civiliansin the MoD. This changing scenario brought many new

needs. One newly recognized issue was the lack of specific information systems to support the




Srategic decision process concerning wegpon systems acquisition within the defense
organizations. Another issue was the lack of an Integrated Logistics Information Database
System (ILIDS) that could link each service and its rdated organizations to the MoD with
relevant logigtics information concerning the acquisition and support of wegpon systems.
Almost concurrently with these changes and needs, the former Brazilian Ministry of
Aeronautics (MoA) - see Figure 2 - started aprogram in 1993 aiming to achieve an integration
of the information systems within the Brazilian Air Force (BAF) Materid Command
(COMGAP) - see Figure 3. The program, now under responsbility of the Aeronautica
Command (former MoA), cdled Integrated System of Logistics Materidl and Services
(SILOMYS), integrates in a Single corporate database system for dl logistics information related
to maintenance, supply, and transportation within the COMGAP. The overdl god of the
system isto provide information to support the logistics decison makers at dl three decison
levelswithin COMGAP s organizations. operationa (bases, squadrons and depots), tactica
(sector materidd commands) and strategic (materid command). By the end of 2002 the system
is expected to improve the capability of COMGAP s organizations to control and manage
assats, including wegpons systems and related equipment, as well astrack needs during a
gystems lifecycde. The sysem will dso provide a clear vison of the movement of materias
within the depots and related bases. Another important fegture of the systemisto dlow a
variety of queriesin the corporate database to collect satisticad datathat could help the
measurement of key performance parameters related to maintenance activities aswell as

reliability and availability of the assets being controlled.



Aeronautical Command
CoA

Materiel Command Personnel Command Educational Command Air Genneral Command
COMGAP COMGEP DEPENS COMGAR

Materiel Directory L Personnel Directory | | Air Force Academy First Air Force

DIRMA DIRAP AFA | FAE

Electronic Materiel Directory Air Force University Second Air Force

W DEPV W UNIFA v Il FAE
Engeneering Directory Cadet Preparatory School |_ Third Air Force

DIRENG B EPCAR 1l FAE

Air Force Technical School
| EEAR

Figure 2. Smplified Brazilian Aeronautical Command Structure

By the end of 2003, SILOMSiis supposed to link one hundred and eighty organizations
and more than two thousands workgtations in a common network. With some adaptations, the
system has the capatiility to fill in the gap that exigsin the MoD’ s Logigtics and Mobilizetion
Agency (SELOM), by dlowing integrated management of al needs within the military in
supporting their wegpon sysems. SILOMS may be used, for ingtance, in helping identify similar
parts needed by al defense organizations and alowing SELOM to employ a consolidated
acquisition of supplies, thereby promoting savings and improving the efficiency of the wegpon
systemn acquisition process and their associated life cycle.

Brazil is rethinking its own government structure in light of shrinking budgets while the
move to globdization istaking hold. New ways of management and control over government
activities and expenditures have to be found to improve the efficiency of al departments and
agencies, while at the same time improving their activities. In thisstuation, SSLOMS has arisen

to be a possible solution to some problems facing MoD. This research will present a study



about the feagbility of usng SILOMS as a solution to fill in the needs of alogigtics information

system for MoD’ s agency SELOM.

Materiel Command
COMGAP

Aeronautical Materiel Directory
DIRMA

Eletronic & Fligh Surveilance Directory
DEPV

Engeneering Directory
DIRENG

Afonsos Depot
PAMA-AF

Galeao Depot
PAMA-GL

Lagoa Santa Depot
PAMA-LS

Recife Depot
PAMA-RF

Sao Paulo Depot
PAMA-SP

Electronic Materiel Depot
PAME

Figure 3. Simplified COMGAP sructure with subordinated Depots

Background

When an information system is developed, the analysis of the user’ s needs lead to very

gpecific requirements that fit a narrow scope environment in which the system is supposed to

operate. The users of a system in an organization may be satisfied with the system’ s fegtures

that have indeed been developed to fit their needs. On the other hand, problems may appear

when trying to operate a syslem in an environment that was not foreseen, or where the users

have not been involved in the requirements andysis during the beginning developmentd phases

of the system.




Even when trying to adapt an exigting information system to a sSmilar environment or
organization, some consderations related to the new organizations can lead to an unsuccessful
implementation or provoking strong users opposition in using the system. For ingtance,
SILOMS s has experienced success since the beginning of 2001 when it wasimplemented in
sx Aeronautical Depots Level Maintenance Center (PAMA), one Electronic Depot Leve
Maintenance Centers (PAME), and related air force bases linked with an integrated database
system. The success of the implementation was only possible after solving many problems that
had come up when organizations were being anadlyzed in an effort to get the overdl picture of
the COMGAP logigtics activities. Congtraints such as, organizationa and culturd differences,
politica, resources and environmentd issues as well asinternal processes related to logistics
showed to be a chdlenge that faced the analysts even in smilar COMGAP s sectors. An
extensve study about the way to perform tasks in the organizations took placeto dlow
standardization of processes; and, at the same time, meeting users needs. The SLOMS
program brought attention to the fact that even in the BAF materied command sectors that were
supposed to perform tasks with Smilar processes, that was not always the case. The degree of
gtandardization of process within COMGAP s sectors was a key issue to the success or failure
of the SILOMS program. Fortunately, a considerable degree of standardization has been
achieved within the COMGAP agencies, after consderable efforts to perform changes that
were directed to dl levels of management within the materie command.

Since 1993 when SILOM S gtarted to be implemented, many problems such as culturd

differences and different ways in performing activities have chalenged the andysts and aso the



COMGAP sadminigration in trying to standardize the processes and tasks related to logistics
support within the materiel command sectors. The success of SILOM’ simplementation wasin
great part due to the successfully standardization of the processes and activities that took place
in al development phases of the integrated information system. By the end of 2003, SILOMS
is expected to link and support the operation of one hundred and eighty organizations and more

than two thousand workstations in a common network of the BAF.

Problem Statement

In order to handle its obligations, the new MoD’s agency SELOM will need an
information system capable of managing logidtics data and information from al military services
and security forces.

Congdering the problems described in the previous sections, we can expect that
SELOM (that needs an information system to meet the needs not only of BAF, but also the
Brazilian Army (EB) and Brazilian Navy (MB)) will face challengesin adopting a new integrated
informetion system - even if it choosesto adopt SILOMS. To develop an information system
with a corporate database, the degree of standardizations within the organization can influence
the success of such implementation. It is expected that a careful sudy of the differences related
to logigtics in the services within the MoD take place before starting the implementation of such
system. Also, if SELOM decidesto use SILOMS, astudy about the constraints such as
organizationa and culturd differences, palitical, resources and environmental issues is needed.
Otherwise, the same problems that challenged the SILOM S implementation within the BAF are

expected to occur when attempting to use it as a base system to the MoD’ s agency SELOM.



The implementation of an integrated information system has inherent challenges.
Differences in organizations and cultures, political, resources and environmental issues or in the
way tasks are performed, are key issues to be observed in attempting to do so. The sameis
applicable when trying to adapt an aready exiging system to fill in the need of another
organization. In such new environment, akey issueis to assess the feasihility of proceeding with
an adaptation of an exiging information system or if it is better to build acompletely new
sysem. If SELOMS choosesto usethe SILOMS, what congtraints exists that can threat the

success of itsimplementation in the MoD?

Resear ch Objectives and Questions

The objective of thisresearch isto provide a method to measure the effort and
feaghility of usang SILOM'’ sfunctionsin the SELOM’s environment. In thisway, it will
contribute to the integration of the logistics management and the expected benefits that such a
system can provide for the Brazilian MoD’ s agency. The research is undertaken to answer
research questions about the feasibility of adopting the SILOM S as a base logigtics information
system, or whether it is better to start the implementation of a completely new system.

Research Questions

Theimplementation of an integrated information system has inherent chalenges as
discussed in previous sections. SELOM has decided to rely on alogigtics information system to
better perform its activities. Isit feasible to use SILOMS as a basdine system to manage

logigtics needs and assets within the armed forces and MoD?



To assess the feasibility of doing so requires a study and a methodology to determine
the congraints suitability of SILOMS s functions to fulfill other services needs. By doing so, the
research will offer SH.OM atool to support the decision of whether it is better to develop a
new system or whether take the advantage of using an existing one. How to assessthe
feagbility and risks of the implementation of SSLOMSin the MoD?

| nvestigative Questions

A top-down approach helps to answer the research questions in the way that dlows
bresking the research questions into more specific questions to facilitate the anayss. Specific
questions have to be answered in order to assess the feasihility of usng SILOMS in the MoD
environment:

What are the factors criticdl to the successful implementation of SLOMS in the
MoD?

What is an gppropriate method available to assess or predict risksinvolved in the
implementation of SILOMS in the MoD?

How would we quantify the degree of risksin order to help the decision making
process of adopting SILOMS in the MoD?

Can aprobahility of success be obtained from this methodology?

By answering these questions the research will consolidate information to serve as an
input to the decison makers for assessing the feasibility of usng SILOMS as a basdline system

to SELOM agency.



Data Sources and Analysis

To answer the research and investigative questions it is necessary to understand the
congraints that apply when implementing a new information sysem in organizations. The
objective and subjective data of the congtraints will be gathered from persond interviews and
guestionnaires submitted to key personnd in MoD’s agencies and systems andysts from the
Integrated System of Logistics Materiel and Services Task Force (GT-SILOMS). The
interviews will be based on a questionnaire proposed origindly by atechnica report of The
Carnegie-Mélon Universty’s Software Engineering Ingtitute and modified by the researcher to
fit the spedific circumstances that apply to this research. An evauation about the extent and the
feashility of gpplying SILOMS to other armed forces and MoD can then be performed. The
data available will then be tabulated using arating scale and rank order procedure, by
relevance, for the questions asked for the interviewees. In thisway the research will providea
way to quantify atypica quditative assessment in order to better help the decison makersto

evauate the implementation of SILOMS in the MoD.

Scope/Limitations

In astudy to assess the feaghility of usng an exiding information system in different
organizationa environmentsit is necessary to understand each of the of the congraints that
affects the implementation of the system, and d so the specific needs of the new organization
where the system is supposed to operate. In such astudy, the data tables, functions and internd
routines of the system have to be analyzed and atest of fitness to the new environment hasto be

performed. SILOMS has more than 1,400 functions subdivided under Sx mgor logistics

10



functions. personnd, facilities, supply, maintenance, transportation and independent. These
magor functions enclose other functions modules as seen in the Function Bresk-down Structure

(FBS) in Fgure 4.

SILOMS
Project 2000

Personnel Facilities Supply Maintenance Transportation Independent
2100 2200 2300 2400 2500 2600
Planning | | Design | | Stock Control | Planning | | Planning | | Statistics
Coordination | | Construction | | Acquisition | Control | | Coordination | | Finance
Assignment Maintenance Cataloging Production Execution Mobilization
Trainning | Disposition | | Manuals and | | Engeneering | Control
Technical Orders

Figure4. Smplified SSILOMSSs FBS - Logidgtics functions. COMGAP's Taxonomy

This study assumesthat it istechnically possible to use and/or adapt SILOMS s
functions to satisfy the MoD’s needs. Then, factors as contracting, resources, program
interfaces congdraints, or other congtrains of this nature, will not be explored. The focus will be
on the organization, cultura and politica aspects that can threet the successful implementation of
SILOMS inthe MoD’s agency SELOM. These agpectswill only be explored within middle
and high-level managers of MoD’s agencies. The method proposed in this study could be used
to amore complete assessment enclosing other factors, congraints and personnd in future

sudies.
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Chapter Summary

This chapter presented some issues that Brazil’s MoD agency SELOM isfacing inthe
integration of the armed forces logigtics information sysem. BAF slogigtics information system,
SILOMS, has been described as a potentia system that can fulfill SELOM’ S needs. Problems
that arise in developing or adapting an information system were described and some inherent
chalenges were highlighted. Questions that have to be answered to assess the feasibility of
using SILOMS as abasdline system for the MoD environment were described. Data source
and analysis were presented. Finally the scope of the study was presented, limiting the study to
the organization, cultura and politica factors and condiraints that could threat the successful
implementation of SLOMS in the MaoD.

In Chapter |1 aliterature review about the methods and concepts used to perform this
study are presented. Chapter I11 will present the selected methodology to perform the study,
while Chapter 1V will present the data obtained and the required andysis to assess the feasbility
of the implementation of SILOMS in the MoD’s agency SELOM. The last chapter will present

the conclusions and recommendations when gpplicable.
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Il. Literature Review

Introduction

Before assessing the feagbility of usng SILOMSin the MoD’s Agency, it is necessary
to gather relevant information concerning the methods avallable in making interviews and so
about risk assessment and identification methods. Also, aliterature review about project
management and inherent risks associated is required since the nature of the work might fit the
definition of a project.

Then, the literature review will first explore the definitions and characterigtics of a
quditative research aswdl as consderations about surveys and the use of questionnaires,
interviews and Likert's scale, that will apply to the present study. Second, aliterature review of
the relationship between projects and risks, as well as the appropriateness of using project
management gpproach in activities with inherent risks associated will be discussed. Third, the
chapter will discuss and present the concepts of managing risks in software development project
and avallable risk andyss methods. Fourth, the Taxonomy-Based Risk Identification Method
(TRI), amethod to risk identification in software development environments, and the derived
Taxonomy-Based Questionnaire (TBQ) will be presented. Findly, achapter’s summary will

briefly list the concepts and theories discussed in Chapter 1.
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Qualitative Research

This section presents the definition and characteristics of a qualitative research and the
relationship with thisstudy. Then, the section will present the Stuations where the qualitetive
research study may apply and its five common types. The last part will present the
characterigtics of surveys, related questionnaires and interviews, and the Likert's scale.

Since the focus of this study are the organization, cultural and political aspects that can
threat the successful implementation of SILOMS in the MoD’ s agency SELOM, one can
expect that many dimensions and subjective aspects may appear when performing the study. A
quditative sudy and its methods have the advantage of going in depth in the problem by
dlowing moreflexibility to the researcher in ared world environment or natura setting with
inherent subjective aspects. Then, when subjective aspects are present, a quditative research is
best recommended. And in order to get a complete understanding of the congtraints that may
occur in the implementation of SILOMS in MoD, a quditative research and its methodologies
hasto be employed. Asdtated in Leedy:

Theterm qualitative resear ch encompasses severa approaches to research

that are, in some respects, quite different from one another. Firg, they focuson

phenomena that occur in naturd settings— that is, in the “red world.” And

second they involve studying those phenomenain dl their complexity. Qualitative

researchersrarely try to smplify what they observe. Instead, they recognize that

the issue they are studying has many dimensions and layers, and so they try to

portray the issue in its multi-faceted form. (7:147)

Different from quantitative research, which is more gppropriate for sudying physicd

events, the quditative research is more adequate to explore human events that have inherent

subjectivism and where multiple perspectives can be held by different individuals. These
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multiple perspective, in turn, may have equa vaidity or add vaue to the data andysis and
conclusons. Furthermore, these multiple perspectives and revealing their natures end up of
being one important god of quditative sudies

Furthermore, many qudlitative researchers believe that there isn’t necessarily a

sngle, ultimate Truth to be discovered. Ingtead, there may be multiple

perspectives held by different individud, with each of these perspectives having

equa vdidity, or truth (Creswell, 1998; Guba & Lincoln, 1988). Onegod of a

qudity study, then, might be to reved the nature of these multiple perspectives.

(7:147)

In quditative studies, more often the researcher formulates only genera problems and
asks generd questions about a phenomenon heis sudying. This, athough, doesn’'t mean that
the problems and questions remain vague. As the researcher proceeds with the study, the
nature of the phenomenon being studied becomes more understandable and the researcher
becomes better able to ask specific questiors.

These research problems and questions do not remain so loosely defined,

however. Asastudy proceeds, the quditative researcher gets an increasingly

better handle on the nature of the phenomenon under investigation and so

becomes increasingly better able to ask specific questions. (7:148)

In generd, quditative studies do not help the researcher to identify cause-and- effect
relaionships to answer questions about whether a cause or some specific circumstance has
provoked the effect. If such answers are needed, the quantitative approach is needed. The
decision when to choose to proceed with a quditative approach depends upon the purpose of

the sudy. Typicdly quditative sudies serve one or more of the following purposes, according

Peshkin reported by Leedy in Practical Research — Planning and Design (7:148):

Description. They can reved the nature of certain Situations, settings,
processes, relationships, systems, or people.
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Interpretation. They enable aresearcher to (a) gain insghts about the
nature of a particular phenomenon, (b) develop new concepts or
theoretical perspectives about the phenomenon, and/or (c) discover the
problems that exist within the phenomenon.

Verification. They alow aresearcher to test the vdidity of certain
assumptions, claims, theories, or generdizations within red-world
contexts.

Evaluation. They provide a means through which aresearcher can
judge the effectiveness of particular policies, practices, or innovations.
(7:148)

Quadlitative research studies may be performed using some common designs, thet is,
case sudies, ethnographies, phenomenological studies, grounded theory studies, and content
andyses. Thesetypes of qualitative studies are briefly presented below, summarized from
Leedy (7:149-157).

Case Sudy. A particular individud, program, or event is studied in depth for a
defined period of time. They are common in medicine, educeation, politica
science, law, psychology, sociology, and anthropology.

Ethnography. Different from the case study, ethnography looksin depth at an
entire group that shares acommon culture. The focusis on the everyday
behaviors of the people in the group in order to identify cultural patterns.

Phenomenological Study. It isastudy that attempts to understand people’'s
perceptions, perspectives, and understandings of a particular Situation.

Grounded Theory Study. Uses a prescribed set of procedures for analyzing
data and congtructing a theoretical model from them. Hasiits roots in sociology
but is now used in anthropology, education, nursing, psychology, and socia
work.

Content Analysis. It isadetailed and systematic examination of the contents
of aparticular body of materid for the purpose of identifying patterns, themes,
or biases. Typicdly performed over datafound in human communication
forms, as books, newspapers, films, televison, art, music, videotapes etc.
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In the attempt to define which type of design applies to a specific Sudy isimportant to

distinguish characterigtics of the different quditative desgns. Then, adecison can be made

about the most appropriate for the purpose of the study. Table 1, extracted from Leedy

(7:157) shows the characterigtics of each type of qualitative design.

Table 1. Didtinguishing Characteridics of Different Quditative Designs (7:157)

Design Purpose Focus Methods of Data Collection Methods of Data Analysis
Case Study To understand one One case or few cases Observations Categorization and
person or situation within its/their Interviews interpretation of datain
(or perhapsavery natural setting Appropriate written terms of common
small number) in documents and/or audiovisual themes
great depth material Synthesisinto an overall
portrait of the cases
Ethnography To understand how A specific field sitein Participant observations Focus on significant
behaviorsreflect ~ which agroup of Structured or unstructured events
the culture of people share a interviews with “informants”
group common culture Artifact/document collection
Phenomenological Tounderstand an A particular In depth unstructured Search for meaning units
study experience from the phenomenon asitis interviews that reflect various
participants point  typically lived and Purposeful sampling of 5-25  aspects of the
of view perceived by humans individuals experience
Integration of meaning
unitsinto atypical
experience
Grounded theory To derive atheory Human actions and Interviews Prescribed and
study from data collected interactions, and how Any other relevant data systematic method of
inanatural setting  they result fromand  sources coding the datainto
influence one another categories and
identifying
Continua interweaving
of data collection and
dataanalysis
Construction of atheory
from the categories and
interrel ationships
Content analysis To identify the Any verbal, visual, or Identification and possible ~ Tabulation of the

specific
characteristics of a
body of material

behaviora form of
communication

sampling of the specific
material to be analyzed
Coding of the materid in

terms of predetermined and

precisely defined
characteristics

frequency of each
characteristic
Descriptive or
inferential statistical
analyses as needed to
answer the research
guestion
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Surveys — Questionnaires, I nterviews and Likert Scales

This section will present definitions and characteristics of a qualitative research and the
relationship with thisstudy. Then, the section will present the Stuations where quditetive
research study may apply and its five common types. The last part will present the
characteristics of surveys, related questionnaires, interviews, and findly the two techniques that
dlow the evauation and quantification of peoples perceptions; checklist and Likert scales.

Surveys are used in order to collect datain many areas of research. The data gathered
by surveysturnsinto important information to those in head of organizations, either government
or private owned companies.

Surveys are used today to collect data on dmost every conceivable subject,

induding attitudes about presidentia candidates, televison viewing habits or the

hedth and well-being of the populace. (15:1)

Surveys are present on everyday business nowadays, either by questionnaires or
interviews. The questionnaires are akind of survey that can be “ self-administered” and usudly
can be sent by mail. Interviews are another way to take surveys and usudly require more time
to be done — frequently named as interview-based surveys (15) — due to the fact that normally
requires a face-to-face contact between the interviewer and the interviewed.

Also, interviews “can yidd agreeat ded of useful information.” (7:159), where the
researcher can ask questions related to facts, people beliefs, fedings, motives, standards for

behavior, etc. According Leedy, when interviews are applied to qualitative study they have

some particular characteritics.
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The interviews in aquditative sudy are rarely as structured asthe interviews
conducted in aquantitative sudy (...). Instead, they are either open-ended or
semi-gructured, in the latter case revolving around afew centra questions.
Unstructured interviews are, of course, more flexible and more likely to yidd
information that the researcher hadn’t planned to ask for; (7:159)

Surveys are often used to learn about peopl€ s perceptions and opinions, and since
behaviors and attitudes are complex and difficult to evauate or quantify, there exist two
techniques that alows the evauation and quantification in such cases. They are checklist and
rating scales. Thefirg oneisdefined in Leedy as.

A checkligt isalist of behaviors, characterigtics, or other entities that aresearch

islooking for. Either the researcher of the survey participant (depending on the

study) smply checks whether each item on the list is observed, present, or true;

or else not observed, present, or true. (7:197)

The rating scale is atechnique that alows the researcher to assign to a parameter of
interest some sort of a continuum range of values that can be further quantified in numerica
terms. Rating scaes were first devel oped and reported by Rensis Likert (9) and are known as
Likert scales. Leedy describe rating scaes as being:

(-..) more useful when abehavior, attitude, or other phenomenon of interest

needs to be evauated on a continuum of, say, “inadequate’ to “excellent,”
“never” to “dways,” or “strongly disgpprove’ to “strongly approve.” (7:197)

Also in asreported in Surveyswith Confidence: A Practicd Guide to Survey Research

Using SPSS, Likert scales are:
(...) aranked list of responses that runs form one to another (Strongly disagree

to Strongly agree). The psychologist Renss Likert was the firgt to study these
scaes in some depth, thus they are referred to as Likert scales. (15:15)
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This section has presented the definition and characterigtics of a qualitative research and
the relationship with thisstudy. Then, the section has presented the Stuations where quditative
research study may apply. Also, the five common types of quditative research and their most
common uses were presented. The last part has presented the characteristics of surveys,
related questionnaires, interviews, and finaly the two techniques that dlow the evauation and

quantification of peoples perceptions, checklist and Likert scales.

Projects and Risks

In the attempt to adopt SILOM S in MoD one can expect that thisis going to be a
chdlenging effort given that the activities to be performed in the attempt will be unique and
unfamiliar. The outcome of such an attempt might be surrounded by uncertainties. Then, it will
involverisk of falurein this effort concerning the feasibility and the results associated in case of
the outcome do not be the expected by the MoD users. The existences of such characteristics
are some of those that define an activity asaproject. A project management approach will,
likely, be the preferred choice to handle the implementation of SLOMS inthe MoD. Then, a
literature review about project’ s characteristics and management, as well asthe inherent risks
involved isjudtified. These concepts will help in the definition of the method used to assessthe

feasbility of usng SILOMS in the MoD.

Projects and Project Management Approach

In the attempt to accomplish agod, an organization may face unique circumstances

surrounding the tasks to be performed.  The familiarity with the tasks and the acknowledgement
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of the processes to be performed in addition to well defined statement and requirements of the
end-item or product congtitute key features that will define the success of the activity. Such

activitieswith certain characteristics can be called as project. In A Guideto Project

Management Body of Knowledge, reported by Nicholasin (10:4), project is defined as

A project can thus be defined in terms of its distinctive characteristics— a project
isatemporary endeavor undertaken to create a unique product or service.
(10:4)

According John M. Nicholas in Project Management for Business and Technology,
some characteristics can be used to warrant classifying an activity as a project:

A project involves asingle, definable purpose, end-item, or result, usudly
specified in terms or cost, schedule, and performance requirements.

Every project isunique in that it requires doing something different than was
done previoudy. Evenin “routing’ projects such as home construction,
variables such asterrain, access, zoning laws, labor market, public services,
and local utilities make each project different. A project isaone-time
activity, never to be exactly repeated again.

Projects are temporary activities. And ad hoc organization of personnd,
materid, and facilities is assembled to accomplish agod, usually withina
scheduled time frame; once the god is achieved, the organization is
disbanded or reconfigured to begin the work on anew goal.

Projects cut across organizational lines because they need the skillsand
talents from multiple professions and organizations. Project complexity often
arises form the complexity of advanced technology, which creates task
interdependencies that may introduce new and unique problems.

Given that a project differs from what was previoudy done, it dso involves
unfamiliarity. 1t may encompass new technology and, for the organization
undertaken the project, posses Sgnificant dements of uncertainty and risk.

The organization usudly has something at sake when doing aproject. The

activity may cdl for specid scrutiny or effort because of failure would
jeopardize the organization or its goals.
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Finaly, aproject is the process of working to achieve agod; during the
process, projects pass through severd distinct phases, called the project life
cycle. Thetasks, people, organizations, and other resources change asthe
project moves from one phase to the next. The organization structure and
resource expenditures dowly build with each succeeding phase; pesk; and
then decline asthe project nears completion. (10:4)

The above characteristics when found in an activity may lead to the adoption of a
particular gpproach of management called project management as defined in A Guide to Project
Management Body of Knowledge, reported by Nicholas:

Project Management is the gpplication of knowledge, sKills, tools, and

techniques to project activities in order to meet or exceed stakeholder needs and
expectations from a project. (10:4)

Some key characteristics of project management are summarized from Nicholas
(10:22-23);
One person — the project manager — heads the project organization
Project manager unifies al efforts to achieve project objectives
Severd functiona areas often perform the work

Project manager isresponsgible for integrating the efforts of the functiona areas
working on the project

Project manager negotiates directly with functiond managers for support

Project focuses on ddivering a particular product or service a a certain time and
cost and to the satisfaction of technica requirement.

The program manager has the key role of seeing the “big picture’ or taking a system
approach to the project to assure that each task being performed isin accordance to the main

god inthe project. Ultimately heisthe responsible to minimize the inherent risksinvolved in
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projects by quantifying them and by taking appropriate measures to avoid or minimize their
impactsin the project goal. The successful project management relies upon the need to
accomplish the cdled “triple congtraint”:

Every project is congrained in different ways by its scope, time, and costs god's

—the Triple Condraint. (...) Successful project management means meeting al

three goas — and satisfying the project sponsor. (10:20)

Project and I nherent Risks

In the attempt to accomplish a project god, the project manager has to assess the risks
involved in the mogt difficult tasks or those surrounded by unfamiliarity. The assessment and a
measure of the risk involved in projectsis a practice that has to be used before starting a
project. One organization may decide if it isworthy to take the risk involved in a specific
project only if the organization can measure the risk and the consegquences of doing or not doing
the project.

When an organization is developing a computer-based information system or even trying
to adopt an existing one, the characterigtics of the activities and tasks to be performed may fit all
those described to define aproject. Software and database devel opment normdly is unique
efforts to meet specific needs of organizations, involves many sectors or “cut across the
organizationd lines’ and is surrounded by unfamiliarity, uncertainty and possess sgnificant
elements of risks.

In this section we' ve seen the concepts of projects as well as project management

gpproach and the inherent risks involved in such kind of activities. The adoption of SILOMS in

the MoD can be seen as an activity that has dl to do with a project and project management
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practices and this dlows the study to apply some of the project concepts to assess risks and
then help the decision makers to decide whether or not is feasible to adopt SLOMS in the

MoD.

Managing Risks and Software Project Risk Analysis M ethods

This section will present the concepts of managing risks related to projects and thelr
relation with thisstudy. Also, abrief discusson about risk andysis methods will be presented.

In generd risks arises when there exist uncertainties, which in turn isreated with
unfamiliarity or uniqueness of an activity or project. The experience of the project team aso
counts on the possible risks involved. When both conditions exist, uniqueness and
inexperienced team, the outcomes of a project becomes more uncertain making it difficult to
know what could go wrong and how to avoid problems since the outcomes can be influenced
by factors that are new, emerging, or beyond manager’s control. Stated by Nicholas:

Every project is risky, meaning there is a chance things won't turn out exactly as

planned. Project outcomes are determined by many things, some that are

unpredictable and over which project managers has little control. (10:336)

The notion of project risk involves the concepts of the likelihood that some
problematical event will occur and the impact if the event does occur. And Nicholas stated it as
ajoin function in the following formulation “Risk = f(likelihood, impect)” (10:307).

No matter if only one exidts, thet is, ether the likeihood or the impact, the project may

be consdered risky whenever some particular outcomes have the probability of existing, such as

human casuaties or huge materia losses. According Nicholas:
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One project will be congdered risky where the potential impact is human fatality
or massive financid loss even when the likdlihood of ether issmdl. (10:307)

Therisk involved in the case of engaging in aproject to use SILOMSin the MoD
might/may not be fata, but certainly will involve financid lossesif the outcomeis not the
expected one. Also, depending on the circumstances, the MoD may incur in ahigh risk of not
having such a system to support a quick response to the logistical support requirementsin the
case of theraise of aconflict. Inthat case, the fatdities may occur due to the fact that a good
information system could better help the logistics support for a conflict.

Risks are inherent to projects and the consequences of failures may be disastrous
depending to the circumstances. Before accepting the risk of engaging in a project, the decision
makers have to be able to measure it, and then, decide if it is worth to teke it.

A risk anadlysis related to software devel opment projects can be defined asthe
evauation of the risk potentials associated with the development process and aso those risks
associated with the tools, methods and approaches to be used during the software project
development. The inadequate software project risk analysisis associated with many factors and
may cause the failure of aproject. Jones defines “Inadequate Software Project Risk Andyss’
as.

A) Falureto condder or properly evauate the risk potentid of significant software
projects prior to commencement;

B) Falureto consder or properly evduate the risk potentias of sgnificant software
projects based on changes after development begins;

C) Falureto consder risks associated with tools, methods, and approaches prior to
acquigition and deployment. (6:254)
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Jones (6) congders the roots of inadequate risk andysis due to the fact that risk analyss
is taught neither by software engineering curricula nor by enterprise training curricula Also he
highlights the fact that “ serious risk andlysisis afairly recent phenomenon” (6:255) and that due
to corporate culture of the enterprises, they tends to ignore risk-related conditions.

This section presented the concepts of managing risks related to projects aswdl asthe
relation of this concept with this study. Also, abrief discussion about risk andyss methods has
been presented.

Taxonomy-Based Risk | dentification Method

This subsaction will present the Taxonomy-Based Risk Identification Method (TRI),
proposed by areport of the Software Engineering Ingtitute (SEI) of the Carnegie-Méeon
Universty, for software development activities. Also, this section will highlight the importance of
this taxonomy related to this study.

As seen in the last section, the implementation of SILOMS in the MoD can fit the
definition of aproject and the decision of whether or not to proceed with the implementation
may rely upon the risk assessment and identification of such activity. In most organizations and
business administration when decision makers are deciding about an investment or
implementation of anew service or activity they have to make sure that such initigtive will have a
reasonable chance of success. Beside other considerations, as resources available, and firm's
drategy, they have to assess the risks involved in the activity in order to decide whether is
worthy to start the activity or whether is better to consider another aternatives to the

particular/identified need. As Perry satesin “Effective Methods for Software Testing”:
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Risk is the probability that undesirable events will occur. These undesirable

events will prevent the organization from successfully implementing its business

initigtives. For example, thereisthe risk that the information used in making

business decisons will be incorrect or late. If the risk turnsinto redity and the

information is late or incorrect, an erroneous business decison may cause afailed

busnessinitiative. (11:7)

According to the risks involved the activity may or may not be implemented and the
result of such decison may be crucid for the organization’s future performance. Then, itis
important to know how to identify risks according to amethodology that assures that key
factors are being condgdered in the risk assessment. The risk identification helps to better
understand what can jeopardize the project by alowing the adoption of measures that can
attenuate its effects or ample by avoiding therisks.

The Software Engineering Indtitute (SEI) of Carnegie- Mdlon University has devel oped
arisk identification method used to assess risks in software development. The SEI taxonomy of
software development maps the characteritics of thistype of activity and the consequent

software development risks. In the particular Situation of software development project,

according Carr J., in Taxonomy-Base Risk Identification (1) the risks.

(...) can be known, unknown, or unknowable. Known risks are those that one
or more project personnd are aware or — if not explicitly asrisks. At leest as
concerns. The unknown risks are those that would be surfaced (i.e., become
known) if project personnd were giventhe right opportunity, cues, and
information. The unknowable risks are those that, even in principle, none could
foresee. Hence these risks, while potentidly critica to project success, are
beyond the purview of any risk identification method. (1:7)
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This concepts and the use of such taxonomy relates to this study in the sense that the
use of this methodology can be useful in the assessment of the risksinvolved inthe
implementation of SLOMS in the MaoD.

This subsection has presented the Taxonomy-Based Risk Identification Method,
proposed by areport of the Software Engineering Ingtitute (SEI) of the Carnegie-Méeon
Universty, for software development activities and highlighted the importance of this taxonomy
related to this sudy.

Taxonomy Based Questionnaire for Software Devel opment

This subsaction will present the Taxonomy-Based Questionnaire derived from the
Taxonomy-Risk Identification Method presented in the last section. Also, this section will
highlight the importance of semi-gructured interviews while yielding amore vaid datain risk
assessment for software development.

The Taxonomy-Based Identification Risksis a repeatable method for identifying risk in
software projects using a software risk taxonomy and associated questionnaire. It uses
bascdly a Taxonomy-Based Questionnaire (TBQ), which consigts of alist of nonjudgmenta
questionsto dicit issues and concerns and the related risks in each taxonomic group —
Appendix C hasaexample of aTBQ. The use of the questionnaire guarantees that dl identified
risks are taken in account:

(...) the questionnaire ensures that al risk areas are systematicaly addressed,

while the application process is designed to ensure that the questions are asked
of the right people and in the right manner to produce optimum results. (1:7)
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The TBQ agpplication is semi-structured and the questions are used as a defining but not
asalimiting ingrument in the way that alows the discussion to be made without concerns with
the dready given sequence of questions. The non-redtriction of the sequence permitsthe
assessment of more subjective issues asin a structured braingtorming process. Yet, it yidds
more vaid data according Suchman in “Interactiona Troubles in Face-to- Face Survey

Interviews’ reported by Marvin J. Carr in Taxonomy-Based Risk |dentification:

Thisis done (no-restriction of sequence) to permit context-and-culture-sengtive
issuesto arisein as “natura” amanner as possible. A completely structured
interview, while arguably yielding more reliable data for subsequent andysis

across different projects, may aso yield lessvalid data. (1:8)

In order to provide aframework to the gpplication of the risk identification method is
fundamenta the understanding of the software devel opment taxonomy developed by SEI. The
software devel opment taxonomy:

(...) srves asthe bassfor diciting and organizing the full breadth of software

development risks — both technica and non-technical. The taxonomy aso

provides a consistent framework for the development of other risk management

methods and activities. (1:08)

The software taxonomy is organized into three mgjor classes (athree leve taxonomy),

that is, product engineering, development environment and program congraints. The three

magor classes then are divided into elements, which in turn are characterized by their attributes.
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Table2. Complete 3-leved SEI Software Development Risk Taxonomy

A. Product Engineering

1

Requirements
Stability
Completeness
Clarity
Validity
Feasibility
Precedent
Scde

esign
Functionality
Difficulty
Interfaces
Performance
Testability
Hardware Constraints
Non-Developmental
Software

Code and Unit Test

@ PP OO TOUE OO0 TR

a Feasihility

b. Testing

c.  Coding/Implementation
Integration and Test

a  Environment

b.  Product

c. System
Engineering Specialties
a Maintainability
b. Reliability

c. Sdfety

d. Security

e. Human Factors

f.  Specifications

Development Environment

1

Development Process

Formality

Suitability

Process Control

Familiarity

. Product Control

Development System
Capacity
Suitability
Usability
Familiarity
Reliability
System Support
Déliverability

anagement Process
Planning
Project Organization
Management
Experience

d. Program Interfaces

Management Methods

a Monitoring

b.  Personnel

Management
c. Quality Assurance
d. Configuration
Management

Work Environment

a Quality Attitude

b.  Cooperation

c. Communication

d. Morae

®Poo oW

P oPZO PO DT

C. Program Constraints

1

Resources

a.  Schedule

b. Staff

c. Budget

d. Fecilities

Contract

a Typeof Contract

b. Restrictions

c. Dependencies

Program Interfaces

a  Customer

b. Associate
Contractors

c.  Subcontractors

d. Prime Contractor

e. Corporate
Management

f.  Vendors

g Politics

Car, asfollow, describes the definition of each class.

1. Product Engineering. The technica aspects of the work to be accomplished.

2. Development Environment. The methods, procedures, and tools used to

produce the product.

3. Program Condraints. The contractua, organizational, and operationa factors
within which the software is developed but which are generdly outside of the
direct control of thelocd management. (1:8)

30




The complete SEI Software Development Risk Taxonomy is presented in Table 2 and a

summary of Software Development Risk Taxonomy is represented in Figure 5.

Software Development Risk
Class Product Development Program
Element Requirements  ............ Engineering Development  ............ Work Resources ............ Program

Especialties /Pmi Environment /\ Interfaces

Attribute | Stability — ............ Scale Formality ............ Product Schedule ............ Facilities
Control

Figure 5. Software Development Risk Taxonomy (1:9)

This subsection has presented the Taxonomy-Based Risk Identification Method, its
derived Taxonomy-Based Questionnaire for software development activities and the relation
with thisstudy. Also it has highlighted the importance of semi-gructured interviews while

yielding amore vaid datain risk assessment for software developmert.

Project Force Field Analysis

This subsection describes the method named as “Force Field Analyss’ proposed by

Kurt Lewinin Feld Theory Andyss (8).

Lewin (8) has proposed a method for analyzing problem stuations and determining
dternative courses of action by organizing information pertaining to organizationa improvements

into two categories. those “forces’ at work that restrain improvement, and those that facilitate
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it. Inthetheory, he datesthat the state of affairs of any Stuation is dlowed to persst dueto the
fact that restraining and facilitating forces are in equilibrium. In the case of restraining of forces
occur to increase, then the State of affairs will worsen. On the other hand, in the case of

facilitating forces are strengthened the state of affairswill improve - Figure 6.

Force Field Analysis

Facilitating Forces Restraining Forces
Worst State Ideal State
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>

>

Present Situation or State of Affairs

Figure 6. Force Fidd Analysis. Extracted from (10:548)

The “Force Fidd Analyss’ uses adichotomy of forces to determine the best way to
improve agiven stuation by identifying dl of the restraining and facilitating forces and the rdaive
grength of each. Then, according the theory is possible to determine which restraining forces
must be weakened or which facilitating forces must be strengthened to move the Stuation
toward the ided state. The technique was originally proposed as ameans for overcoming

resistance to change, but as states Nicholas:
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(...) it can be used by managersin other gpplications. In project management,

the technique can be used to investigate forces acting on a current project or that

might influence an upcoming project, and to determine where emphasisis needed

to increase the project’ s likelihood for success. (10:548-549)

Some important consderations have to be made by observing Figure 6. First of dl, the
forces acting in the system are potentidly ether facilitating or restraining, meaning that an
gpecific factor may be consdered arestraining force when it is lacking but may be considered
fecilitating forcewhen it is present. Also, when there isaweak or no presence of aforce
related to that factor, then, it becomes a restraining force leading to the “worst sate’.
However, if the force related to that factor is present, its facilitating influence depends on its
srength and vishility. Second, not all forces related to factors are equd; some are of generdly
greater importance and influence than others. Finaly, the forces are not dways independent in
the sense that improving or strengthening some facilitating forces may have aripple effect on
other facilitating forces. Theimplementation of the anadlyssis described in Nicholas as follows:

A force field analysis can be used in particular cases for determining which forces

might hinder a new project, or for analyzing the forces acting on a current

project. The vdue of the technique, even if not grictly followed, isthat it

systematizes thinking and organizes information about project problems and

causes. The andysis begins by gathering information through questionnaires or

interviews about the forces facilitating and hindering the project performance.

(...) Theforcesthen are ranked so that the strongest are given highest priority.

(10:550)

The implementation involves other steps, like rating the forces according their

“solvahility”, and then generaing actions for reducing the “ solvable’ restraining forces with the

highest priority, which was given in the previous steps. Nicholas dates that:
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The utility of the force fidd analyss process is the sysematic framework it

provides for viewing problems and identifying solutions with the highest likelihood

of success. (10:550)

In the implementation of SILOMS in the MoD, the identification of facilitating and
restraining forces can help to built a framework to provide the solutions of even to make
poss ble the assessment of the risks involved in such activity.

This subsection has presented the method Force Field Analysis as a possible technique

to be used in the assessment of risksin SLOMS simplementation in the MoD.

Software Engineering Risk Model -SERIM

This subsection describes the Software Engineering Risk Modd (SERIM) described by

Karolak in Software Engineering Risk Management (6). Thismodel will be described as away

to implement the Taxonomy-Based Risk Identification Method (TRI) — a software risk
identification method.

Choices exist when making decisons concerning risks on software projects. These
choices have to be evauated in away to help the decison makers to assess dternatives
available in agiven scenario. According Karolak(6:121):

The firgs sep isto anayze dternaives — Alternaives mugt exist when
deciding activities based on risks.

The second step isto create amodd which will evauate dternatives. The
model should help in the decision making process by assessing the
dternatives.

Thethird step isto make achoice. If achoiceisnot made, the passng of
time will dictate the choices for you.



The Software Engineering Risk Modd is based on a premise that software development
management dternatives are adways present. SERIM uses the form of a probability tree
addressing decisons dternatives and the use of probabilities. The modd uses the mathematics
of probability and usesit concepts to address the likelihood that an occurrence of event A lies
within the sample space S, where Sistheligt of al possible outcomes of events. Normd rules
of probability hold (6:121-122):

a) P(A) isthe probability of event A,
b) 0E£PA)E 1,
c) P(S=1,P(0)=0,

d) If Al A2, ... Anisasequence of mutudly exclusve events, then
P(AIEA2E...EAN) = P(A1) + P(A2) +...P(An)

SERIM uses a subjective Bayesian probability approach to assess softwarerisks. This
gpproach assigns a subjective probability based on previous experience or analogy to past
events, that is, apersona view measuring the likelihood or reasonableness that event A will
occur. It isinteresting to note that if more than one person assesses the subjective probability,
then, different results may be expected. As stated by Karolak:

For two events, A and B, P(A) is greater than or equa to P(B) if and only if A
was consdered to be more likely than B. In this approach, probability isa
measure of the belief one has in the occurrence of and event. For SERIM, the
assgnment of numeric vaues to software risk metric questions shared this same
subjectivity in the sense that different persons may end up with different values
based on their past and diverse experiences, business products, and software
development environments for what they are ng. Assuch, the probability
assigned to an event need not to be a constant value but can change based on
additional experience. (6:121)
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The numeric vaues used in SERIM are set by the responses to the metric questions
(according to the taxonomy of risk identification adopted) defined to perform the interviews.
Based on the responses to the questions having a vaue between 0 and 1, the probability of risks
can be computed. Then, probability trees are used to cadculate an overdl successrate, whichis
aweighted average of the probability of events associated with the risk.

SERIM rdates risk metrics to software life cycle phases and software risk management
activities. By doing o, software risk can be identified by the phase of the software
development and corrdated to each of the metric questions used in the risk identification
method.

Likewise, the probability for each life cycle phase, risk factors, risk eements,

and risk management activities can be represented as a probability tree based on
the answer to the metric questions. (6:123)

Total Product Risk P(A)
Software Project Risk

Technical Cost Schedule

Risk Elements P(A1) P(A2) P(A3)
Risk Factors Organization Estimation MONItoriNg  ...oovvvvviiiii e Personnel
P(A4) P(A5) P(AB) P(A13)
| : : |
I I I
Risk Metrics Q1 Q2 Q3 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 e Qn

Figure 7. Partid Software Risks Relationships from Karolak (6:124)

The example used in Karolak (6:121-131), and partidly reproduced in Figure 7, shows
the relationships within risk’ s parameters and Table 3 and Table 4 shows the detailed risks

parameters, where:
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P(A) represents the probability of a successful software project,

P(AL), P(A2), and P(A3) identify the likelihood of successfully meeting
future technical, cost, and schedule godls.

P(A4) through P(A14) represent the likelihood of successfully meeting the
software risk factors identified according a given methodology or risk
identification.

P(B) through P(G) represent the likelihood of a successful software project
based on the phase the software development life cycle of the project.

P(H) through P(M) identify the probability of meeting the software risk
management activities previoudy identified.

To implement SERIM, severa parameters and equations must be identified and

consdered. Thefollowing equations are used for each of the probability trees according the

example given by Karolak (6:121-131):

1

2)

3)

4)

5)

P(A) = [S%-1 P(An)]/3 assuming that each risk dement isequa in weight. If
the weight of each eement differs between them, then P(A) = w,P(A;) =
WoP(A,) + WsP(A3) where each w; isapostive number and wy + W, + ws = 1.

P(Element) = [S™-, W,P(An)] where:

a.  Anisthe matric vauefor thefactorsidentified in Table 3, and rdated to
the dement being measured

b. w,isthe weight assgned according risk factor’ s influence againgt risk
eements.

P(Factor) = [S%.=1 P(Qn)]/8 where Qn is the metric vaue for the question
number Qn identified as related to the factor being measured.

P(Development Phase) = S(All vaues assgned to the questions related to the
developmenta phase)/number of questions.

P(Software Management Activity) = S(All vaues assigned to the questions
related to the software management activity)/number of questions.
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Table 3. Sw Risks According the Example Extracted from (6:121-131)

Software Risk Elements

Al Technica
A2 Cost
A3 Schedule
Software Risk Factors
A4 Organization
A5 Estimation
A6 Monitoring
A7 Development Methodology
A8 Tools
A9 Risk Culture
A10 Usability
All Correctness
Al12 Reliability
Al13 Personnel

Table4. Sw Development Phases and Risk Management Activities — (18)

Project’s Software Developmental Life Cycle - Phases
Pre-Requirement
Requirements
Design
Code
Test
Development and Maintenance

QO|M(mMmO|O|m

Software Risk Management Activities

Identification

Strategy and Planning

Assessment
Mitigation/Avoidance
Reporting

Prediction

<4 L Y e e

By adding SERIM to TRI, both turns into a software risk identification method
supported by atool that makes possible the consolidation of the software risk information
gathered by the use of the TBQ. SERIM will tie the relationships between dl the software risk
information available in order to help the decison makers in addressing decisons dterndtives

through probabilities.

38



This subsection has described SERIM as away to implement the Taxonomy-Based

Risk Identification Method (TRI) — a software risk identification method.

Chapter Summary

This chapter has presented the definitions and characteristics of a quditative research as
well as consderations about surveys and the use of questionnaires, interviews and Likert's scde
and its gpplication to the present study. Second, aliterature review of the relationship between
projects and risks, as well as the appropriateness of using project management gpproach in
activities with inherent risks associated were discussed. Third, the chapter discussed and
presented the concepts of managing risks in software development project and available risk
andysis methods. Fourth, the “ Taxonomy-Based Risk Identification”, amethod to risk
identification in software development environments, and the derived Taxonomy-Based
Questionnaire (TBQ) were presented. Fifth, Force Field Analysis was presented as a
technique available for analyzing problem stuations. Findly the SERIM modd was presented

asaway to implement the TRI.
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[11. Methodology

Introduction

This chapter describes the procedures taken during the research process to achieve its
objectives. Describing the research design, and data andysis method, the chapter will end upin
proposing a method to answer the Investigative Questions stated in Chapter 1 and
consequently, adso end up by providing means to answer the Research Question.

In order to accomplish this god, firdt, this chapter will present the research design and
data andyss method, that is, acombination of a quaitative and quantitative methods usng a mix
and adapted tools described in Chapter 11, to gather and anadyze the data obtained in the
research process. Thefirgt section is subdivided into two subsections describing the
methodology used in each quditative and quantitative portions of this sudy. Second, this
chapter will present the population involved in the sudy aswell as the sampling information,
which condsts of afew carefully selected agenciesin the MoD. Third, this chapter describes

the nature of the datainvolved in the sudy. Findly abrief summary will be presented.

Resear ch Design and Data Analysis

This section describes the research design chosen to perform this study, a combinetion
of quditative and quantitative andlys's of the organizationd, cultural and political agpectsthat can
threat the successful implementation of SILOMS in the MoD’s agency SELOM. It dso

describes the data analysis method used to assess the risk associated with thisimplementation.
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As shown in the literature review in Chapter 11, quditative methods have the advantage
of going in depth in the problem by alowing more flexibility to the researcher in ared world
environment or naturd setting with inherent subjective aspects. Also, quditative research is
more adequate to explore human events that have inherent subjectivism and where multiple
perspectives can be held by different individuals. These multiple perspective, in turn, may have
equa vdidity or add vdue to the data andyss and conclusons. Furthermore, these multiple
perspectives and reveding their natures end up of being one important god of quditative
studies.

The quditative portion of this study will be performed using a combination of two of the
five common designs to quditative studies, described in Chapter 11, that is, Case Study,
Ethnography, Phenomenologica Study, Grounded Theory Study or Content Analyss. The
chosen design isacombination of Case Study and Phenomenological Study. Thefirst oneis
described in Leedy as.

In acase sudy, a particular individud, program, or event is studied in depth for a

defined period of time. (...) A case study may be especiadly suitable for learning

more about alittle known or poorly understood situation. 1t may also be useful

for investigating how an individua or program changes over time, perhgps asthe

result of certain circumstances or interventions. (...) The researcher dso records

details about the context in which the case is found, including information about

the physical environment and any historical, economic, and socid factors that

have bearing on the Stuation. (7:149)

The second oneis described in Leedy as.

In its broadest sense, the term phenomenology refersto a person’s perception of

the meaning of an event, as opposed to the event as it exists externa to the

person. A Phenomenologica study isa study that attempts to understand

peopl€ s perceptions, perspectives, and understandings of a particular Situation.
(7:153)

41



The combination of Case Study and Phenomenological Sudy were chosen because
these designs seems to be complement each other and this mix is more appropriate to fit the
research objective of understanding the risk associated to organizationd, cultura and politica
aspects that can threat the successful implementation of SILOMS in the MoD’ s agency
SELOM. Furthermore, it isimportant to gather peopl€' s perceptions about the implementation
of SILOMS and look for hints and issues that can be viewed as a threst to a successful
implementation. Thiskind of design has interesting characteristics as pointed out by Leedy:

The actud implementation of a phenomenologica study is as much in the hands

of the participants asin the hands of the researcher. The phenomenologica

interview is often a very unsgtructured one in which the researcher and the

participants work together to “arrive at the heart of the matter” (Tesch, 1994, p.

147). Theresearcher listens closely as participant describe their everyday

experiences related to the phenomenon and must be dert for subtle yet

meaningful cuesin participants expressons, questions, and occasiona

Sdetracks. A typica interview looks more like an informa conversation, with

the participant doing most of the talking and the researcher doing most of the

ligening. (7:153)

On the other hand, a quditaive assessment only may be not sufficient to give an
objective evaduation of the risks involved in the implementation of SILOMS in the MoD. A
quantitative analyss gpplies to this case in the way that it is necessary to quantify the risks
involved in the implementation of SLOMS in the MoD by assgning probahilities for the
identified risks.  The assgnment of probabilittes may come from different bass like

experimenta evidence, expert opinion, subjective judgment. In any case the vaue added to

daa andyss is worthy. Furthermore, when probabilities are assigned, some sort of a
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quantitative analyds is needed either to dlow further comparisons among available dternatives
or either by smple measuring the probability of success or falure of a unique Situation.

This study has relied upon an adaptation of the Taxonomy-Based Identification Risk
Method (TRI), and derived Taxonomy-Based Questionnaire (TBQ) proposed by Car in

Taxonomy-Based Risk Identification (1), to undertake interviews with key personne in

SELOM, the MoD’s agency. The questionnaire used in the interviews was designed mainly to
gather qualitative and quantitative data and achieve two gods:

Gather data concerning peoples perceptions about issues related to risks in
software devel opment projects, through the use of opentended questions.

Gather data related to the risks factors, attributes and elements, under the
adapted taxonomy or risk identification, through the use of objective or
standard questions.
The methods used to gather and analyze both quditative and quantitetive data will be
described separately in the next subsections. Firdt, the methodology used to gather and andyze
the quditative portion will be presented. Second, there will be a presentation about the way the

qualitative assessment turns into a quantitative measure to provide an objective assessment of

the feagbility of SLOMS simplementation in the MoD.

Qualitative Design Portion Methodology
In order to perform the quditative portion of this research, this study has relied upon an
aadaptation of the Taxonomy-Basad Risk Identification Method (TRI) and its derived

Taxonomy-Base Questionnaire (TBQ) proposed by Carr in Taxonomy-Based Risk

Identification(1). The TRI method and the TBQ had been used as a basis to the development
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of the MoD-SILOMS Taxonomy Risk Identification Method (MSTRI) — Figure 8 - and its

derived SILOMS Taxonomy-Based Questionnaire (MSTBQ) — see Appendix A.

Software Development Risk
P(A)
Applies to Sw Implementation
MSTRI

Product Engeneering Class

Program Constraints Class

Development Environment Class

P(A1) P(A2) P(A3)
I
[ [ [ [ [ |
Resources Contract Program Interfaces Organizational Cultural Political
P(A2.1) P(A2.2) P(A2.3) Element Element Element
P(A2.4) P(A2.5) P(A2.6)
A2.11 A2.21 A2.3.1 A2.4.1 A2.5.1 A2.6.1
Attribute Attribute Metric Value || Attribute Attribute Attribute
A2.1.2 A2.2.2 A2.3.2 | | A2.4.2 A2.5.2 A2.6.2
1 Attribute : Attribute i | Metric Value Attribute Attribute Attribute
| oA21p | A22q il A | | A2.43
Attribute Attribute Metric Value Attribute

Fgure8. MSTRI - Taxonomy Adapted from Carr (1)

The MSTRI is ataxonomy adapted to fit the specia case considered in this Sudy, that

is, the implementation of SILOMS in the MoD. The derived MSTBQ is a semi-structured

interview based on amix of operntended and objective or standard questions. The researcher

has performed the interviews with key personnd in pre-salected MoD’ s agencies — see Figure

11. Theinterviews had the objective of gathering data concerning parameters, such asthe

proposed risk factors, attributes and elements, according to MSTRI. These parameters were

selected according to the researcher’ s experience on the field, observations and also in expert

opinions found in the literature, by being common problems/issues, which may have potentid




effects over a software development project such as the implementation of SILOMS in the

MoD.

Questionnaire

The MSTBQ used to perform the interviews has five sections; the first section conssts
of an explanation to the interviewees about the SILOMS project. The second section consists
of an explanation of the context and purpose of the research. The third section’s questions
relate to demographic data. The fourth section explains the scoring method for the objective or
standard questions congisting of the use of arating scale and arank order procedure which are
basicaly the use of Likert scales and the assgnment of weights - given by interviewees -
according to the relative importance of the parameter compared to others. Thefifth and last
section contains the definitions of the Program Constraints Class defined under the MSTRI
and the questions within MSTBQ, which is the main source of datain this research, aswill be
described in further section in this Chapter.

The open-ended questions were used to assess the interviewee' s subjective opinions
and perceptions to specific issues related to software development knowledge and about
SILOMS. Thiskind of questions helped the researcher to gather information and draw
conclusions that would not be possible in either objective or standard questions.

In addition, objective or standard questions were used to gather more specific opinions
in away that they coud be assigned numerica measures vaues, according to the rating scde, to
further help the data analysis. These objective or standard questions were the parametersin

which the quantitative portion of the research was performed.
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Since the MSTRI is ataxonomy that depicts factors, attributes and dements that can
turn into risks or congraints to the implementation of SILOMS in the MaD, then in this point,
we can say that the MSTRI and its derived MSTBQ isatool used in the research to answer the
I nvestigative Question:

What are the factors critical to the successful implementation of SLOMS in the
MoD?
The remaining investigative questions will be answered by the use of a methodology

described in the following section.

Quantitative Design Portion Methodol ogy

This sudy relied upon the MSTBQ to gather quantitative data through the use of
objective and standard questions related to the risks factors, attributes, and e ements under the
Program Constraints Class, defined in the MSTRI and shown in Figure 10.

A quantitative andyss gpplies to this case in the way that it is necessary to quantify the
risks involved in the implementation of SILOMS in the MoD by assgning probabilities for the
identified risks. The assgnment of probabilities may come from different bass like
experimenta evidence, expert opinion, subjective judgment. Once probabilities were assigned,
quantitative andysis is needed ether to alow further comparisons among available dternatives
or by smple measuring the probakility of success or failure of a unique Stuation.

In the particular case of this study, the probabilities were assigned to the objective or
standard questions - described in the last section as parameters - within the MSTBQ. These

represented risk factors, attributes and eements related to the MSTRI.  Each attribute was
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trandated into questions in the interview form of the MSTBQ - see Appendix A. Then arating
scae was used to assgn numbers, within a range of vaues, based on a genera scae shown in

Figure 9.

() () (G () ()
0 0.2 05 0.8 1.0

None A Little Some Most All

Figure9. Scale asagenerd reference

These vaues of probabilities were assgned usng a subjective judgment of the
researcher and interviewees, as well as expert opinions found in the literature. The subjective
judgment was then, trandated into probability. As States Fabriky:

Decision making under risk occurs when the decision maker does not suppress

acknowledged ignorance about the future, but makesiit explicit through the

assgnment of probabilities. Such probabilities may be based on experimenta

evidence, expert opinion, subjective judgment, or acombination of these.

(3:202)

The objective or standard questions were designed to measure software risk factors
that are designated to attributes, which in turn are associated to elements, and findly linked to
the Program Constraints Class. Therefore, the numbers associated to the factors were used
as a way to quantify risk associated with each aforementioned parameter within the MSTRI
taxonomy risk identification.

Using concepts of the Software Engineering Risk Mode (SERIM) proposed by

Karolak in Software Engineering Risk Management (6) - described in Chapter 11 — the numbers

assgned were used to implement the risk assessment of the Program Constraint Class

consdering the hierarchy and relationships within the risk factors, atribute and eements under
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the MSTRI — see Figure 10. Then the consolidation of the probabilities assgned to the
parameters ended up by being a number, which represents the probability of a successful
implementation of MSTRI’s Program Constraint Class. Ultimately the number assgned to
the Program Constraint Class, within the defined scope of this research, ends up by being the
probability of successful implementation of SILOMS in the MaD.

The hierarchy, reationship and interdependencies within the risk factors, attributes and
elements that were used to assess the risks involved in the Program Constraints Class is

shown in Fgure 10.

Program Constraints Class
P(A2)

Organizational Element Cultural Element Political Element
P(A2.4) P(A2.5) P(A2.6)
|
[ \ |
A2.4.1 A2.4.2 A2.4.3 A25.1 A2.5.2 A2.6.1 A2.6.2
Attribute Attribute Attribute Attribute Attribute Attribute Attribute
| [A2.4.1.1| | [A24.21| | |A243.1| | |[A25.1.1 A2521| | |A26.1.1 A2.6.2.1
Factor Factor Factor Factor Factor Factor Factor
| |A2.412| | |A2.42.2| | |A2.43.2| | |A25.12 A2522| | |A26.12 A2.6.2.2
Factor Factor Factor Factor Factor Factor Factor
A2.4.1.3 A2.4.2.3 A2.4.3.3 A25.1.3 A2.6.1.3
| Factor | | Factor | | Factor | [ | Factor || Factor
| |A2.5.1.4 | |A2.6.1.4
Factor Factor
| |A2.5.15 | |A2.6.15
Factor Factor

Figure 10. Program Congraint Class - Parameters Rdlationship— MSTRI.
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Table5. Detalled List of Parameters Hierarchy

Proaram Constraints Class

Element || A2.4 - Organizational Element Risk
Attribute | A2.4.1 - Differencesin Organizations' Structures
Factor A2411
Factor A24.12
Factor A241.3
Attribute A2.4.2 - Managers Commitment to Cross Organizational Projects
Factor A24.21
Factor A2422
Factor A24.23
Attribute | A2.4.3- Organization’s Strategy to Cross-Organization Project Management
Factor A2431
Factor A24.32
Element || A2.5 - Cultural Element Risk
Attribute | A25.1- Differencesin Organizations' Cultures
Factor A251.1
Factor A2512
Factor A2513
Attribute | A25.2 - Willingness to Change
Factor A2521
Factor A2522
Element | A2.6- Political Element Risk
Attribute | A2.6.1- Internal Disputesin Organizations' Politics
Factor A26.1.1
Factor A26.12
Factor A26.1.3
Factor A26.14
Factor A26.15
Attribute A2.6.2 - Feuds Existence in Organizations' Poalitics
Factor A26.21
Factor A26.22

Another issue that was taken into account in the interviews when performing the fifth
section of the MSTBQ was that the researcher asked for the interviewees to rank order the
atributes, within each dement, and the dements, within the Program Constraints Class. This

was done to alow the assgnment of weights to risk factors, attributes and dements to reved the
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importance, according the interviewees perception, of the parameters in the computation of the
total risk assessment.

Findly, the SERIM method is, in conjunction with the MSTRI and MSTBQ), the tool
used in the research to quantify the risks factors, attributes and dements that can turn into a
potentid risks or congraints to the implementation of SILOMS in the MoD. Furthermore,
these combined methodologies will be used in the research to answer investigative questions
stated in Chapter 1.

This section has described the design and data analys's method used to andyze the data
gathered from researcher’ s observation as well as from parameters, within the MSTRI,
assesad inthe interviews. Also it has described the way in which the quditative data has
provided a quantitative assessment, through the assgnment of probabilities, in those parameters
that represented the occurrence of a particular risk. And findly this section has presented the
parameters hierarchy, relationship and interdependencies, which ended up with a number that
gives an objective assessment of the probability of successful implementation of SILOMS in the

MoD.

Summary of Steps Taken in the Research Process

This subsection summarizes dl the steps taken to peform this sudy. After the
description of the design and data analysis made in the previous subsections it is now possible to
summarize the steps taken in the research process to give a better understanding of this study.

Also, by doing 0, the research and investigative questions can be related to these steps

in the sense that they will be answered aong the performed steps.
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The following lig summarizes the seps taken in the research design to answer the

research and investigative questions.

1.

Using the Taxonomy-Based Risk Identification Method (TRI) proposed by Carr in
Taxonomy-Based Risk Identification(1), the researcher has adapted the TRI to fit
the specific Stuation under this sudy, that is, the implementation of SILOMS in the
MoD. The new taxonomy was named as MoD-SILOMS Taxonomy Risk
|dentification Method (MSTRI) — see Figure 8.

The TRI method has a derived Taxonomy-Based Questionnaire (TBQ), and the
researcher has adapted the TBQ to fit the specific Stuation under this study. The
new questionnaire was named as MoD-SILOM S Taxonomy-Based Questionnaire

(MSTBQ) — see Appendix A.

The MSTBQ was used to conduct interviews with key people in MoD’s agencies
ashighlighted in Figure 11.

The quditative and quantitative data collected in the interviews were gathered
through questions designed in the MSTBQ. Thefirst ones gathered through the use
of openended questions and the last ones, gathered through the use of objective or
standard questions.

The open-ended questions were used to give the researcher more flexibility in
gathering data related to a few centra issues that had to be observed in the study.
Also, the opentended questions gave the researcher the opportunity of gathering
unexpected information since the interviewees could come up with new reveding
issues related to the study.

The objective or sandard questions were designed and used to obtain numerica
vaues, through the use of a rating scde sysem, based on the so-cdled Likert
scaes. Also arank order procedure was performed in each section of the MSTBQ
to dlow the assgnment of weights, which were given by interviewees opinion
according to the relative importance of the parameter compared to others.

0 The numerical values were assigned to the parameters (each one a question
itself) being consdered under the scope of the research, that is, the risks
factors, attributes, and dements under the Program Constraints Class,
defined in the MSTRI and shown in Fgure 10.
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7. Each parameter aforementioned was drictly related to the parameter immediately
above according to a hierarchy shown in Figure 10 and detailed in Table 5. This
parameters  hierarchy of dependencies and rdationships, combined with the
numbers assigned to them, turned in a framework that have made possible aoveral
numerica assessment of the Program Constraints Class, interpreted as a
probability of success of the implementation of SILOMSin the MaD - limited to the
defined scope of this study. See Figure 8 and Figure 10.

8. The probability of the successful implementation of the Program Constraints
Class was then, calculated according the adaptation of SERIM’s method using the
fallowing formulations — see Appendix E
a P(A2) = [S*.-1 W,P(AN)]/3 assuming that the weight of each dement differs

between them, then P(A) = wiP(A1) = W,P(A,) + wsP(A3) whereeach w; isa
pogitive number and wy + W, + w3 = 1.

b. P(A2.n) = [S%-4 W,P(A2.n)] where;

i. A2n isthe metric vdue for the factors identified in Table 3, and related
to the dement being measured

i. W, is the weight assigned according risk factor’ s influence againgt risk
eements.

c. P(A2.n.q) =[S%=1 P(Qn)]/8 where Qn is the metric vaue for the question
number Qn identified as related to the factor being measured.

d. P(Development Phase) = S(All vaues assigned to the questions related to the
developmentd phase)/number of questions.

e. P(Software Management Activity) = S(All vaues assigned to the questions
related to the software management activity)/number of questions.

This subsection has summarized dl the steps taken to perform this sudy.

Population and Sampling Information
This section describes the population involved in this sudy as well as the sampled

organizations that will take part of this research.
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The population will be the MoD’ s logigtics agencies and related Brazilian’s Navy (MB),

Army (EB), and Air Force (FAB) organizations. Since the focus will be on the organization,

culturd and political aspects that can threat the successful implementation of SILOMS in the

MoD’s agency SELOM and only explored within middle and high-level managers of MoD’s

agencies, then, the sample will be the MoD’ s agencies highlighted in Figure 11.

Ministry of Defense

MoD

Military Council of Defense

CoE
Army Command

CoM a CoA
Navy Command Aeronautic Command
I | I ]
Secretary of Policiy SELOM

Strategic and International Affairs

Secretary of Logistics and Mobilization

Secretary of Institutional Organization

Secretary of Major Staff of Defense

| | Undersecretary of Policy and Strategy

Undersecretary of Logistics

Undersecretary of Management
and Personnel Support

Undersecretary of Major Staff of Defense

|l Undersecretary of International Affairs

Undersecretary of Mobilization

Undersecretary of Administration
and Legislation

Undersecretary of Strategic Intelligence

Undersecretary of Science
and Technology

Undersecretary of Finance
and Budget

ESG
Higher School of War

HFA
Hospital of Armed Forces

Joint Command and Control Agency

Joint Intelligence Agency

Join Operations Agency

Joint Logistics Agency

Figure 11. Brazil’s Minigry of Defense — Highlighted Logistics Agencies.

This section has described the population involved in this sudy as well as the sampled

elements and provided a graphica view of the organizations being researched.

Nature of the Data

This section describes the nature of data gathered in the research process aswell asthe

data collection method.
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The datawill consigt in quditative assessment made possible by researcher’s
observation and the use of open-ended questionsin the MSTBQ and aso by quantitative
assessment in objective questions that have scores associated with.

Datawill be extracted from researcher’ s observetions, as a relative outsider from
interviews with the managers of the sectorsin the MoD highlighted in Figure 11. Theinterviews
will be focused on the adapted MSTRI and its derived MSTBQ - Appendix A - concerning the
Program Constraint Class.

This section has described the nature of the data gathered in the research process as

well as the data collection method, through M SQ), applied to this sudy.

Chapter Summary

This chapter has described the procedures taken during the research process to achieve
its objectives. It has described the research design, and data analyss method, in order to
answer the Investigative Questions and consequently answering the Research Question stated
in Chapter |. Also, this chapter has presented the population involved in the udy aswell asthe
sampling information, which conggted in afew carefully sdected agenciesin the MoD. Findly,

this chapter has described the nature of the datainvolved in the study.



V. Results

Introduction

By giving anumerica assessment of the risks factors, attributes and e ements under the
Program Congtrain Class— MSTRI — the investigative questions will be answered. Also, the
answers are expected to direct the use of the method as a framework to help the decison
makers to decide whether or not to implement SILOMS in the MoD’ s agency SELOM.

The main purpose of this chapter is to present the results of the study and answer the
investigative questions described in Chapter 1. The data obtained through the use of MSTQ,
from open-ended questions and objective or standard question are presented in the first section.
The second section analyzes and interprets the data obtained. The third section uses the force
fiddd anayssto provide an overdl picture of the forces acting in the SILOM S simplementation
inthe MoD. The fourth section answer the investigative questions stated in Chapter 1. Findly

the chapter summary is presented.

Results

This section present the results obtained in the interviews performed with key personne
inthe MoD’ s agencies according to the agencies highlighted in Figure 11. The first subsection
shows the data gathered from the openended questions within the MSTBQ. The second
subsection shows data gathered from the objective or standard questions in tables that

summarize the scores obtained.
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Open-ended Questions — Additional | ssues

This subsection shows the open-ended questions that were used to assess the
interviewees subjective opinions and perceptions related to specific issues of software
development knowledge about SILOMS. These questions helped the researcher gather
information and draw conclusions that would not be possible with other types of question.

Some issues were raised while asking the interviewees their perception of SILOM S and
itsinsertion in the MoD. Thiswas done before asking them the objective or standard questions
to avoid giving the interviewees hints about the risk taxonomy aready established in the
MSTBQ. The main points were:

Concerns about differences in cultures within the military - raised in three out of four
interviews.

Concerns about the feasibility of the implementation of an integrated database
integrating the three military branches and the rdiability of such database - raised in

one out of four interviews. He argued that even within asngle military organization,
such a system would challenge the actud status.

Objective or Standard Questions—MSTBQ'’s - Parameters Results

This subsection shows data gathered from the objective or standard questions. Table 6
shows the summary of the parameter’ s ranks given by the interviewees . Table 7 contains the
scores given to the parameterslisted in Table 5 - according the rating scale and rank order
processes described in Chapter 111.

Complete tables of objective questions scores obtained from each interview using

MSTBQ are shown in Appendix D.
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Table 6. Summary of Parameters Ranks

Program Constraint Class - Ranksto Elements

Metric I nerview

Element 1 2 3 4
A2.1 N/A N/A N/A N/A
A2.2 N/A N/A N/A N/A
A2.3 N/A N/A N/A N/A
A2.4 2 3 1 2
A2.5 3 2 3 3
A2.6 1 1 2 1

Program Constraint Class - Ranksto Attributes

Metric Interview

Attribute 1 2 3 4
A2.4.1 3 2 1 2
A2.4.2 2 1 2 1
A2.4.3 1 3 3 3
A25.1 2 2 2 2
A2.5.2 1 1 1 1
A2.6.1 2 1 1 1
A2.6.2 1 2 2 2
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Table7. MSTBQ - Responses to Objective Questions
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Analysis— I nterpreting Results

From Table 7 it is possble to review the data and interpret the meaning of the scores.
The score labeled as RA2), shown in the summary table, is interpreted as the probability of
success related to the Program Constraints Class, consdering the organizationd, culturd and
politica aspects of the implementation of SILOMS in the MoD.

The interviews were gathered from four different subjects, and differences were
expected and are due to the fact that the assgnment of numeric values to risk parameters is
subjective and different respondents based their responses upon their past experiences related
to software development. In order to andyze the responsesiit is necessary to address each one
Separately.

In Table 8 is possble to compare the responses to P(A2) according each interview
taken separately. The probability assessment has its lowest vaue of 0.68 from interview

number 3, and its biggest vaue of 0.86 from interview number 4.

Table 8. Probability Assessment per Interview

MSTBQ Responses - Class A2
I nterview n° [ 1 2 3 4
Probability Assessment
P(A2) - Weighted | 0.71 | 082 | 068 | 0.86

The average taken over the four probability assessment is0.77. If we assume that:

The average vaue taken from the individud results of each interview is
appropriate to predict P(A2), and

The result of P(A2) can be extrapolated to the entire project, that is,
implementation of SILOMS in the MoD.
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Then the average taken from the individual scoresin Table 8 can be interpreted asthe
probability of successful implementation of SILOMSinthe MoD. And the overdl result is
77%.

On the other hand, the results from interviews three and four show consderable
disagreements in the responses to the probability assessment of class A2. For ingtance, if we
compare the results obtained from these interviews (the third one with 0.68, and the fourth, with
0.86) there is amaximum difference of 0.18 in the probability assessment.

One gpproach to solve this problem is to use the so cdlled “ Delphi Method”, where the
results from individud interviews or assessment could be confronted in meetings with the
participants in order to obtain an agreement about the most reasonable response to the
parameters through a process of discussions based on each individua experience and expertise.
As aresult of such meetings, the agreed scores to the parameters would be considered the most
appropriate. This approach was not use in this research due to time congraints.

It isdso interesting to note that the scores obtained for the factorsin interview three
shows a central tendency, that is, dternating from 0.5 and 0.8 as opposed to the remaining three
interviews that were scored with more dternatives within the Likerts scale (from 0.2 through
1.0). Then, another approach to ded with this difference isto not consider the data from
respondent three, since the data obtained provides little insight.

If only interviews one, two, and four are considered, the average obtained in those
interviews, will be 0.79. Inthis case, the probability of successful implementation of SILOMS

inthe MaoD is 79% compared with 77% taken over dl interviews.
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Sengitivity Analysis— Force Field Analysis

This section presents the force fiedld andysis for the responses obtained from the
MSTBQ. Theresultswere used as abasisto illugtrate the data shown in Table 7.

Each one of the following figures represents the results obtained from the interviews
taken separately and identified with differentiated dotted arrows.  Also a resultant force
identified by a non-dotted arrow was cdculated usng the smple average from dl four

interview’ s results for the parameters being considered.

General Force Field Analysis of Project Performance
A2.4 - Organizational Element Risk

0 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1
Project Project
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Figure 12. Force Fidd Anayssto Attributes within Organizationa Element Risk
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Figure 12 represents the force fiedd andlyss taken over the attributes within the
Organizational Risk Element (A2.4), if we assume that:

The smple average over the interviews response is appropriate to predict the
attributes probability assessment, and

Each attribute has the same weight in relation with the result over P(A2.4).
Then, within the Organizational Element Risk (A2.4), the attribute Differences in
Organization's Structures (A2.4.1) is the one that requires specia attention from the project

manager Snce it has the higher restraining force toward project’ sfailure.

General Force Field Analysis of Project Performance
A2.5 - Cultural Element Risk
0 0.1 0.2 0.3 04 0.6 0.7 0.8 0.9 1
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Figure 13. Force Field Andyssto Attributes within Culturd Element Risk

Fgure 13 represents the force field analyss taken over the attributes within the Cultural
Element Risk (A2.5), if we assume that:

The smple average over the interviews response is gppropriate to predict the
atributes probability assessment, and
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Each attribute has the same weight in relation with the result over P(A2.5).
Then, within the Cultural Element Risk (A2.5), the attribute Willingness to Change
(A25.2) is the ore tha requires specia atention from the project manager since it has the

higher restraining force toward project’ sfalure.

General Force Field Analysis of Project Performance
A2.6 - Political Element Risk
0 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1
Project Project
Failure FACILITATING FORCES RESTRAINING FORCES Success..
: A2.6.1 - Internal Disputesin Organizations' Palitics H
T T LI >
: >
>
>
iNo internal Disputes Frwmtemal Disput&sf
A2.6.2 - Feuds Existencein Organizations' Palitics
>
>

>

>
iNo Feuds Existance Feuds Existence Affecting Performanceé

< :

> Interviewl =00 ———— > Interview 3

—emm=e=>  Interview 2 ———> Interview 4 ——P Resultant

Figure 14. Force Fidd Anayssto Attributes within Political Element Risk

Figure 14 represents the force fidld analysis taken over the attributes within the Political
Element Risk (A2.6), if we assume that:

The smple average over the interviews' response is appropriate to predict the
attributes probability assessment, and

Each attribute has the same weight in relation with the result over P(A2.6).
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Then, within the Political Element Risk (A2.5), the attribute Feuds Existence in
Organization's Palitics (A2.6.2) is the one that requires specid attention from the project

manager since it has the higher restraining force toward project’ sfalure.

General Force Field Analysis of Project Performance
A2 - Program Constraints Class
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Figure 15. Force Fied Andysisto Risk Elements within Program Congraints Class

Figure 15 represents the force fidd andysis taken over the risk dements within the
Program Constraints Class (A2), if we assume that:

The smple average over the interviews' response is appropriate to predict
each dements probability assessment, and

Each dement has the same weight in relation with the result over P(A2).



Then, within the Program Constraints Class (A2), the parameter Cultural Element
Risk (A2.5) is the one that requires specid attention from the project manager ance it has the
higher restraining force toward project’s fallure. Notice theat this risk dement has the higher
restraining force, acting toward the worst state, which is 30% againgt the project’s success.
Thiscanbeseendsoin Table 7.

The same force fidd analysis could have been used &fter congdering the two
gpproaches suggested in the previous section, that is, to ded with the data gathered from
interview number three. Fird, in tha case, after performing the “Dephi Method”, the force fidd
andyss would only consider scores obtained in the agreement. Second, if data from interview
three was consdered not reliable, then the same pictures could have been drawn using the three

Hected interviews.

I nvestigative Questions

This section uses the andys's performed in the previous sections to answer each one of
the invedtigative questions “What are the factors criticd to the successful implementation of
SILOMS in the MoD?’ can be answered by the use of MSTRI, which dicit the factors and
condderations that may turn into a threat to the implementation of SSILOMS in the MoD.
Begdes, the force fidld andysis shows how sendtive is each one of the factors or parameter, in
relation with project’s success.

The second investigative question “What is an gppropriate method available to assess or

predict risks involved in the implementation of SILOMS in the MoD?’ can be answered in the
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way that an appropriate method is the use of MSTRI and its derived MSTQ to perform
interviews with key personne related to SILOM S implementation in the MoD.

The answer to the third investigative question “How would we quantify the degree of
risks in order to help the decison making process of adopting SILOMS in the MoD?’ is that
the use of a combination of SERIM and Force Fidd Andyss methodologies, as show in this
research, can give a quantification or the degree of risks involved in the implementation of
SILOMSin the MaoD.

The answer to the fourth investigative question “Can a probability of success be
obtained from this methodology?’ is affirmative, and for ingtance, the method applied within the
scope of this research, showed a probability of approximately 77% of project’s success,

consdering the Program Constraints Class in the MSTRI.

Chapter Summary

This chapter addressed the investigative questions described in Chapter 1 and aso
presented the summary of scores given to the parameters associated with the Program
Congtraints Class, in rdation to the implementation of SLOMSinthe MoD. Research results
obtained through the use of MSTQ and following andyzes and interpretations of the data were

presented. Findly the results from the force field analysis were presented.
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V. Conclusons

Introduction

This chapter synthesizes the findings of this study. In the first section, the research
question will be revisted and conclusons will be drawn based on the results and andlyss
performed in Chapter 1. The second section describes the limitations of thisstudy. The third
section makes recommendations related to the use of the method proposed as well asto the
successful implementation of SILOMS in the MoD. The fourth section will point out issues for

future research. Findly a chapter summary will be presented.

Conclusions

After andyzing the results obtained from the use of the method gpplied in the
implementation of SILOMS in the MaoD, then, in this point, the research is able to answer the
Research Questions stated in Chapter 1. That is*“How to assess the feasibility and risks of the

implementation of SILOMS in the MoD?’

The answer comes through the description of what was performed so far in the research
Process:
The double approach in the research design, which is quditative and quantitetive
studies, has been used as away to compensate the gaps that exitsin each
Separately approach.

It was introduced a method that addresses and predict the risksinvolved in
software development or implementation projects.
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The method was tested in the case of the implementation of SILOMS in the
MoaD, limited to the organizationd, cultura, and politica aspects that can threat
the project’ s success.
The proposed method provides quditative and quantitative data to support the
MoD’s decison makersin evauating dternatives available for the
implementation of any information system in the MoD.
The method can be easily extended to address other areas of risksidentified in
MSTRI, and then, giving a better judgment about the risksinvolved in the
implementation of SLOMS in the MaoD.

Also, there are some reasons to support the aforementioned conclusions:
The method was tested in a real-world scenario, and despite the fact that was
limited for afew aspects of the MSRI taxonomy, the results proved to be useful
in the decison making process or deciding over the best dterndtive avallable.

The method has provided an overd| assessment of the probability of success
involved in the case sudied.

The method isfairly easy to be applied.
Given the importance in choosing alogigtics information system that integrates
the supply chain management in the MoD, then the use of amethodology that

dedlswith risks and probability of software project’s success has to be used in
the evaluation of the dternatives.

Limitations

The method was only gpplied congdering the organizationd, culturd and politica
aspects, under the Program Congtraints Class— MSTRI. Also the weighting process was
implemented only in relation of the e ements within the Program Congraints Class, dthough the
method could have been used to consider weightsin any levd, thet is, every factor, attribute,

element and class considered in the proposed taxonomy.
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Another limitation was the time congraint that prevented the implementation of a
procedure to minimize disagreements within the set of interviewers. One gpproach could be to
perform a“Delphi Method” in order to minimize those disagreements and adso give amore
reliable overal assessment of the probability of success. Another gpproach could be to not

consgder data from interviews that gpparently shows some sort of bias or not plausible explained

tendency.

Recommendations

Since the method was tested in a redl-world environment, it could be useful to extend
the method to cover a complete assessment of SILOMS' implementation in the MoD.

If the methodology is chosen to be gpplied, then, it is recommended that the people that
will conduct the interviews and tabul ate the data gathered has to be instructed in detall about
how the method works. Also, is strongly recommended the participation of SLOMS
implementation’ s project manager in the process of choosing the main parameters and in the
definition of the sample that will take part of the assessment.

Also is strongly recommended that futures use of the method have to consder other
organizations involved in SILOM S due to the fact, that such an integrated system has the
database rdiability strongly relied upon lower levels of management and operations. These
organizations could be those deding with SILOMS in each branch of military. That is, the
sample used to perform the MSTBQ have to consider the operationd or end-usersin the
Brazilian's Army, Navy and Air Force, in order to get an overdl picture of therisksinvolved in

the implementation of SLOMS in the MaD.
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Future Research
Future research could be the test of the proposed methodology to aggregate the so-
cdled “ Delphi Method” and compare the differences with the results obtained from the smple

average taken over the scores obtained in each interview.

Chapter Summary

This chapter has synthesized the findings of thisstudy. In the first section, the research
guestion was resembled and conclusions were drawn based on the results and analysis
performed in Chapter IV. The second section has described the limitations of this study and the
third section presented some recommendations related to the use of the method proposed as
well asto the successful implementation of SILOMS inthe MoD. Findly the last section

pointed out issues for future researches.
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Appendix A. MoD-SILOMS Taxonomy-Based Questionnaire— M STBQ
Interview Form

This questionnaire was developed based on examples and methodologies from (1:A14-
B24; 6:43-75) and according researcher experience in the field.
A. Describing SILOM S

SILOMSisaproject started in 1993 aiming to achieve an integration o the information
systems within the Brazilian Air Force (FAB) Materid Command (COMGAP). The Integrated
Systems of Logistics Materidl and Services (SILOMYS) integrates in a Sngle corporate database
system dl logidtics information related to maintenance, supply, and transportation within the
COMGAP. Theoverdl god of the system isto provide information to support the logistics
decisons makers at al three leves within COMGAP s organizations to control and manage
assats, including weapon systems and related equipment, as well as track needs during systems
lifecycde. The sysem will dso provide aclear vison of the movement of materids within the
depots and related bases. Another important feature of the system isto dlow avariety of
queriesin the corporate database to collect statistical data that could help the measurement of
key performance parameters related to maintenance activities as well asreiability and
availability of the assets being controlled.
B. Purpose of the Resear ch
ASSUMPTION: Thereisaneed for alogistics information system in the MoD

With some adaptations, the system has the cgpahiility to fill in the gap that exigsin the

MoD’s Logistics and Mohilization Agency (SELOM), by dlowing integrated manegement of dl
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needs within the military in supporting their wegpon systems. SILOMS may be used, for
ingance, in heping identify smilar parts needed by dl defense organizations and dlowing
SEL.OM to employ a consolidated acquigtion of supplies, thereby promoting savings and
improving the efficiency of the wegpon system acquistion process and their associated life
cycle.

The objective of this research is to provide a method to measure the effort and
feasbility of usng SILOM’sfunctionsin the SELOM'’ s environment.

a) Critical Issuesin SILOM S Implementation

The implementation of an integrated information system has inherent chalenges.
Differencesin organization culture, or in the way tasks are performed, are key issuesto be
observed in attempting to do s0. The same is gpplicable when trying to adapt an dready
exiging system to fill in the need of another organization. In such new environment, akey issue
isto assess the feasibility of proceeding with an adaptation of an existing information system or if
it is better to build acomplete new system. If SELOM choosesto use the SILOM, what has to
be done to assure the success of itsimplementation in MoD?
C. Demogr aphic Data [Questions 100-105]
[100] What isyour rank and pogtion in the organization’ s hierarchy?
[101] What isthe misson of the organization of which you are a part?
[102] What isyour current job?
[103] What are your technical quaifications?

[103.a] Do you have a background in logistics?

72



[103.b] Do you have abackground in System Andysis or Software Engineering?

[104] What isyour experience (in terms of years) in this pogtion in the organization's

hierarchy?

[105] Have you worked in any development of an information system?

(Yes) [105.a What wasyou job?
(No) [105.b] Areyou familiar with IS development process?

First Open-ended Question (Befor e getting the “ standard data” over the “ elements’

data) [OEG — Open-Ended Question]

[OEG] Inyour opinion, based on your background and this scenario, what kind of problems
or issues do you think that may appear in such attempt? | mean, adapting SILOMS
to the MaoD environment?

D. Scoring M ethods

The scoring method for the question that follows this section was based on
Karolak in Software Engineering Risk Management. Software risk metrics
measure items associated with software risk factors provide an indication of
software risks viewed from severa sources of information. Using metrics
asociated. Software risk metrics are numeric vaues generated from questions.
The answers to the questions are then used to measure the characteristics of the

software risk factors. A subjective numeric vaue which ranges anywhere from O
to 1 isassgned by the person in response to the metric question. (6:51-52)

Answers to the questions should use the following scale as a generd reference:

0 0.2 0.5 0.8 1.0

None A Litlle Some Most All

Figure 16. Scale as agenerd reference — Extracted from Karolak (6:52)

73




E. Program Constraints Class
This section define the Program Constraint Class, the Elements and Attributes as
well tharr Factors under the MSTRI, which identifies the risk associated with software
development by associating questions in this interview, which in turn, generate metricsto
measure the Factors, Attributes, Elementsto get an overall risk assessment of the Program
Constraint Class rdated to the implementation of SLOMS in the MoD. The use of the scde
defined above helps to come up with tables that relate software risk metrics to the intended
Program Constraint Class conssts of the “externd” of the project — the factors that

are outsde the direct control of the project but can <till have mgor effects on its success.
Program congraints include the following e ements and their definitions:

Organizational elements— The externd congraints imposed in the project due to

differencesin the hierarchy/organochart of the participating organizations interacting

in the project.

Cultural elements— The external congtraints impose in the project due to

differences between the participating organizations, in the “way their employees

perceive and how this perception creates a pattern of beliefs, vaues, and

expectations’ (Gibson:30).

Political elements— Externa congraints such as behavior outside the legitimate,

recognized power system, designed to benefit an individual or subunit, often at the

expense of the project organization in generd or designed to acquire and maintain

the power or “status quo” of the organizations involved in the project.

Resour ces elements— The externd congtraints imposed on schedule, aff, budget,
or fadlities.

Contract elements— The terms and conditions of the project contract.
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Program interface elements— The externd interfaces to customers, other
contractors, corporate management, and vendors.

Under the scope of this research and due to the fact that there is no approved project
and/or contract, the interview will only be related to the first three dements, that is,
organizationd, cultura and political eementsin the Program Congraint Class.

Program Congtraints Class— Questions

The following three sections include questions that are used to measure software
development risk associated with “ Program Congraint Class’ according to MSTRI.

1. Organizational Elements (Risk Organizational) —A2.4

The following questions are used to measure the software development risk associated
with the attributes and factors related to “ Organizationa Element Risk” under the “Program

Congtraint Class’ according to MSTRI.

Initial Openrended Question for Organizational Element Data [OEO)]
[OEO1] What kind of problems or issues could you foresee if you were supposed to use a
system developed by the Air Force and consequently reflecting its organizationd

sructure?

a. Differencesin Organizations Structures — Attribute (A2.4.1)

A vaue of O indicates that the organization’s structures differ completely. A vaue of
0.5 indicates there are some differences in the organizations structures, but not Sgnificantly. A

vaue of 1 indicates no differences in the organizations structures.
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[A2.4.1.1] Do you think that other branches of military’ s organization structures differ

ggnificantly from your branch?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.4.1.2] Do you think that this'these differences may jeopardize the implementation of

SILOMSin the MoD?

() () () () ()

0 0.2 0.5 0.8 1.0
None A Little Some Most All
Obs: The scdein this question is inverted, that is, when the interviewed answered that

he/she strongly agree that differences in organizations structures may jeopardize the
implementation, the score 0 was assigned, and when he/she strongly agree that none
of differences in organizations structures may jeopardize the implementation, the
score 1 where assigned.

[A2.4.1.3] Do you agree that despite the fact that may exist Sgnificantly differencesin

military’ s organizationa structures, the implementation of SILOM in the MoD

can be successful?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
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2.4.1 - Differences in Organizations Structures- Attribute

Metric - Factor Value Rank Order Weight Final Value
A24.1.1
A24.1.2
A2.4.1.3
Attribute Average Final Value

Table9. Rank-Order and Weight Process to Factors in the Attribute “ Differencesin
Organizations Structures’.

b. Managers Commitment to Cross-Organizationa Projects- Attribute(A2.4.2)

A vaue of 0 indicates that Managers Commitment to Cross-Organization's Projects is
not perceived by the interviewed. A vaue of 0.5 indicates that in some cases, Managers
Commitment to Cross-Organization's Projectsis easly perceived. A vaue of 1 indicates full
Managers Commitment to Cross-Organization’s Projects.

[A2.4.2.1] When you were working with other military branch’s personnd, did you fed that

your boss/senior managers were committed to the work/activity/project?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.4.2.2] Did/Do you fed that your mativation and commitment werefis high when working

with other military branch’s personnd?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
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[A2.4.2.3] Would you describe this experience as a enjoyable experience?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

A2.4.2 Manager s Commitment to Cross Organizational Projects- Attribute

Metric - Factor Value Rank Order Weight Final Value
A24.2.1
A24.22
A2.4.23
Attribute Average Final Value

Table 10. Rank-Order and Weight Process to Factors in the Attribute “Managers
Commitment to Cross-Organizationd Projects’.

c. Organization Strategy to Cross-Organizational Project Management -
Attribute(A2.4.3)

A vaue of O indicates there is no documented Organization Strategy to Cross-
Organizationd Project Management. A vaue of 0.5 indicates that there is no documented
Organization Strategy to Cross-Organizationa Project Management but managers and
employeesinvolved in such activities know the communication lines of authority, or thereisa
documented Organization Strategy to Cross-Organizational Project Management but it is not
correct/updated. A vaue of 1 indicated that there is a documented Organization Strategy to
Cross-Organizationd Project Management and it indicated how to ded with thiskind of

activities.
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[A2.4.3.1] Doesyour organization have a specific written strategy to ded with cross-

organizationd projects? (e.g., document, statement of policy, operating

indructions?)
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.4.3.2] Do you think that thiskind of document/strategy is important to your organization’'s

performance?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

A2.4.3 Organization Strategy to Cross-Organizational Project Management- Attribute

Metric - Factor Value Rank Order Weight Final Value

A2431

A2.43.2

Attribute Average Final Value

Table11. Rank-Order and Weight Process to Factors in the Attribute * Organization Strategy
to Cross-Organizationd Project Management”.

L ast Open-ended Question to Organizational Elements Data [OEQO]
[OEO2] What do you think about the Brazilian Air Force initidive in integrating the logistics

functionsin only one sysem?
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Rank Order to Organizational Elements Data [ROO)]
[ROQ] If you were asked to rank order the previous attributes, from the most important to

the less important, how it should be?

A2.4 Organizational Risk - Element

Metric - Attribute Value Rank Order Weight Final Value
A24.1
A2.4.2
A2.4.3
Attribute Average Final Value

Table 12. Rank-Order and Weight Process to Attributes in the Element “Organizationd
Ris’.
2. Cultural Element Risk (Risk Culture) — A2.5
The following questions are used to measure the software development risk associated
with the attributes and factors related to “ Cultural Element Risk” under the “Program Congtraint

Class’ according to MSTRI.

First Open-ended Question to Cultural Elements Data [OEC]
[OEC1] How could you describe the culture in your organization and your department/agency?

d. Differencesin Organizations Cultures - Attribute(A2.5.1)

A vaue of O indicates that the organization’s culture differ completely. A vaue of 0.5
indicates there are some differences in the organizations culture, but not sgnificantly. A vaue of

1 indicates no differences in the organizations cultures.
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[A25.1.1] Do you think that other branches of military’ s organization cultures differ

ggnificantly from your branch?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.5.1.2] Do you think that this/these differences may jeopardize the implementation of

SILOMSin the MoD?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

Obs. Thescdein thisquestion isinverted, that is, when the interviewed answered that he/she
srongly agree that differencesin organizations cultures may jeopardize the
implementation, the score 0 was assigned, and when he/she strongly agree that none of
differences in organizations cultures may jeopardize the implementation, the score 1
where assigned.

[A2.5.1.3] Do you agreethat despite the fact that may exist Sgnificantly differencesin

military’ s organizationd cultures, the implementation of SILOM in the MoD can be

uceestull?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
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A25.1 Differencesin Organizations Cultures- Attribute

Metric - Factor Value Rank Order Weight Final Value
251.1
2512
2513
Attribute Average Final Value

Table 13. Rank-Order and Weight Process to Factors in the Attribute“ Differencesin
Organizations Cultures’.

e. Willingness to Change — Attribute(A2.5.2)

A vaue of 0 indicates you work for a progressive company, which is congtantly
changing in itsdecisons and culture. A vaue of 0.5 indicates you work for amoderatey
conservative company, which needs much information before a decison is made or tends to
perform/produce activities/products that have been donein the past. A vaue of 1 indicates you
work for ahighly innovative company.

[A2.5.2.1] Isyour company/organization culture conservative in its decison making?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.5.2.2] Doesyour company/organization tend to build or acquire new products and/or

technologies?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
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A2.5.2 Willingness to Change - Attribute

Metric - Factor Value Rank Order Weight Final Value

2521

2522

Attribute Average Final Value

Table 14. Rank-Order and Weight Process to Factors in the Attribute “Willingnessto
Change’’.
L ast Openended Question to Cultural Elements Data [OEC — Open-Ended Question]
[OEC2] Do you think that exists any culturd problems/issues that can make difficult the
implementation of SILOMS in the MOD? Do you think thet exists any cultura
aspect, | mean, beliefs, patterns, standards, or any kind of behavior within your
agency/department that may turn into a barrier to the implementation of SILOMS in

the MoD?

Rank Order Question to Cultural Elements[ROC]
[ROC] If you were asked to rank order these (the following) issues, from the most important to

the lessimportant, how it should be?

A2.5 Cultural Risk - Element

Metric - Attribute Value Rank Order Weight Final Value

A251

A25.2

Attribute Average Final Value

Table 15. Rank-Order and Weigh Process to Attributesin the Element “ Culturd Risk”.
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3. Poalitical Element Risk (Risk Palitics) — A2.6
The following questions are used to measure the software development risk associated
with the attributes and factors related to “Political Element Risk” under the “Program Congraint

Class’ according to MSTRI.

First Open-ended Question to Political Element Data [OEP]
[OEP1] Do you think that your will have any political problems/issuesin your

agency/department if the ministry gives the gpprovd to implement SILOMS in the

MoD?



f.

Internd Disputes in Organizations Politics — Attribute(A2.6.1)

A vdue of Oindicates Interna Digputesin Organizations Politics occurs frequently. A

vaue of 0.5 indicates that Internd Disputesin Organizations Politics occursin a controllable

way, that is, not affecting the organization’s performance. A vaue of 1 indicates that no Internal

Disputesin Organizations Politics occurs.

[A2.6.1.1] What kind of commitment of the top-level managers are you expecting if they were
asked to implement an information system developed by the Air Force?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
[A2.6.1.2] If you were asked to decide about the implementation of SILOMSin your
organization would you approve it?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
[A2.6.1.3] If you were asked to decide about whether choose to develop your own

information system or whether to adapt and dready existing one, would you

choose SILOMS?
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() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.6.1.4] Would you agreethat SILOMS, a system used by Air Force, can fulfill the needs

of you agency/department in the MoD?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.6.1.5] If you were asked to give your opinion about whether to usea COTS or

SILOMS, would you recommend SILOMS?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

A2.6.1 Internal Disputesin Organizations Politics- Attribute

Metric - Factor Value Rank Order Weight Final Value

A26.1.1

A2.6.1.2

A2.6.1.3

A2.6.14

A2.6.1.5

Attribute Average Final Value

Table 16. Rank-Order and Weigh Processto Factors in the Attribute“Interna Disputesin
Organizations Politics’.
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g. Feuds Exigtence in Organizations Politics — Attribute(2.6.2)

A vaue of O indicates that Feuds Exigtence in Organizations Palitics highly affects
organization’s performance. A vaue of 0.5 indicates that Feuds Existence in Organizations
Paliticsis moderate and occurs in a controllable way, that is, not affecting the organization’s
performance. A vaue of 1 indicates that there are no Feuds Existence in Organizations Palitics.
[A2.6.2.1] Doesgood communication exist between different organizations supporting the

development of the software project?

() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All

[A2.6.2.2] If you were asked to give your opinion about the different small groups that may

exig in your organization, would you say that they do not affects the organization’'s

performance?
() () () () ()
0 0.2 0.5 0.8 1.0
None A Little Some Most All
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A2.6.2 Feuds Existence in Organizations Palitics- Attribute

Metric - Factor Value Rank Order Weight Final Value

A26.2.1

A2.6.2.2

Attribute Average Final Value

Table 17. Rank-Order and Weigh Process to Factors in the Attribute “ Feuds Existence in
Organizations Politics’.
L ast Open-ended Question to Palitical Elements Data [OEP]
[OEP2] Do you think that would exist any other political problems/issuesin the

implementation of SILOMS in the MoD?

Rank Order attributesto Political Element [ROP]
[ROP] If you were asked to rank order these (the following) issues, from the most important

to the lessimportant, how it should be?

A2.6 Palitical Risk- Element

Metric - Attribute Value Rank Order Weight Final Value

A26.1

A2.6.2

Attribute Average Final Value

Table 18. Rank-Order and Weigh Process to Attributes the Element “ Political Risk”.
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Rank Order Elementsto Program Congtraints Class

A2 Program Congtraints - Class

Metric - Element Value Rank Order Weight Final Value

A21

A22

A23

A24

A25

A2.6

Attribute Average Final Value

Table 19. Rank-Order and Weigh Processto Elementsin the Class “ Program Congraints’.
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Appendix B. SEI Taxonomy - Program Constraints Class

Program condraints refer to the “externals’ of the project. These are factors that may be
outside the control of the project but can sill have mgor effects on its success or condtitute
sources of substantia risk.

1. Resour ces

This Element addresses resources for which the program is dependent on factors outside
program control to obtain and maintain. These include schedule, aff, budget, and facilities.

a) Schedule
This attribute refers to the sability of the schedule with respect to internal and externd events or
dependencies and the viability of estimates and planning for al phases and aspects of the

program.

b) Staff

This attribute refers to the stability and adequacy of the staff in terms of numbers and sill levels,
their experience and skillsin the required technical areas and application domain, and teir
availability when needed.

C) Budget
This attribute refers to the stability of the budget with repect to internd and externa events or
dependencies and the viability of estimates and planning for al phases and aspects of the

program.

d) Facilities
This attribute refers to the adequacy of the program facilities for development, integration, and
testing of the product.

2. Contract

Risks associated with the program contract are classified according to contract type,
restrictions, and dependencies.

e) Type of Contract

This attribute covers the payment terms (cost plus aware fee, cost plus fixed feg, etc.) and the
contractual requirements associated with such items as the Statement of Work, Contract Data,
Requirements Ligt, and the amount and conditions of customer involvement.
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f) Restrictions

Contract retrictions and restrints refer to contractual directives to, for example, use specific
development methods or equipment and the resultant complications such as acquisition of data
rights for use of non-developmenta software.

0) Dependencies
This attribute refers to the possible contractua dependencies on outside contractors or vendors,
customers-furnished equipment or software, or other outside products and services.

3. Program I nterfaces

Thisdement consdts of the various interfaces with entities and organizations outside the
development program itsdlf.

h) Customer

The customer attribute refers to the customer’s leve of skill and experience in the technica or
gpplication domain of the program as well as difficult working rlaionships or poor mechanisms
for ataining customer agreement and approvals, not having access to certain customer factions,
or not being able to communicate with the customer in aforthright manner.

i) Associate Contractors

The presence of associate contractors may introduce risks due to conflicting politica agendas,
prolems of interfaces to systems being developed by outside organizations, or lack of
cooperation in coordinating schedules and configuration changes.

) Subcontractors

The presence of subcontractors may introduce risks due to inadequate task definitions and
subcontractor management mechanisms, or to not transferring subcontractor technology and
knowledge to the program or corporation.

k) Prime Contractor
When the program is a subcontract, risks may arise from poorly defined task definitions,
complex reporting arrangements, or dependencies on technica or programmatic information.

) Corporate Management
Risks in the corporate management area include poor communication and direction from senior
management as well as non-optimum levels of support.

m) Vendors

Vendor risks may present themsalvesin the forms of dependencies on ddliveries and support for
critical systern components.
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n) Politics
Politica risks may accrue from relationships with the company, customer, associate contractors
or subcontractors, and may affect technical decisions.
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Appendix C. SEI TBQ - Program Congtraints Class

1. Resour ces

a Schedule
[Is the schedule inadequate or unstable?]

[143] Has the schedule been stable?
[144] |sthe schedule redigtic?
(Yes) (144.a) Isthe estimation method based on hitorica data?
(Yes) (144.b) Hasthe method worked well in the past?
[145] Is there anything for which adequate schedule was not planned?
Anadyssand sudies
QA
Traning
Maintenance courses and training
Capitd equipment
Ddiverable development system
[146] Arethere externa dependencies which are likely to impact the schedule?

b. St
[Is the staff inexperienced, lacking domain knowledge, lacking skills, or
under staffed?]

[147] Arethere any areas in which the required technica sKills, or undergtaffed?
Software engineering and requirements analysis method
Algorithm expertise
Design and design methods
Programming languages
Integration and test methods
Reliability
Maintainability
Availability
Human factors
Configuration management
Quadlity assurance
Target environment
Leve of security
COTS
Reuse software
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Operating system

Database

Application domain

Performance analysis

Time-critica gpplications
[148] Do you have adequate personnel to staff the program?
[149] Isthe Saffing stable?
[150] Do you have access to the right people when you need them?
[151] Have the program members implemented systems of this type?
[152] Isthe program reliant on afew key people?
[153] Isthere any problem with getting cleared people?

C. Budget
[Isthe funding insufficient or unstable?]

[154] Isthe budget stable?
[155] Isthe budget based on aredigtic estimate?
(Yes) (155.9) Isthe estimation method based on historical data?
(Yes) (155.b) Hasthe method worked well in the past?
[156] Have features or functions been deleted as a part of adesign-to-cost effort?
[157] Is there anything for which adequate budget was not allocated?
Anayss and sudies
QA
Traning
Maintenance courses
Capita equipment
Ddliverable development system
[158] Do budget changes accompany requirement changes?
(Yes) (158.9) Isthisastandard part of the change control process?

d. Facilities
[ Are the facilities adequate for building and delivering the product?]

[159] Are the development facilities adequate?
[160] Istheintegration environment adequate?

2. Contract

e Type of Contract
[Isthe contract type a source of risk to the program?]
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[161] What type of contract do you have? (Cost plus award fee, fixed price,...)
(Yes) (161.9) Doesthis present any problems?
[162] Isthe contract burdensome in any aspect of the program?
SOW (Statement of Work)
Specifications
DIDs (Data Item Descriptions)
Contract Parts
Excessive cusomer involvement
[163] Is required documentation burdensome?
Excessve amount
Picky customer

Long approvd cycle

f. Redrictions
[ Does the contract cause any restrictions?

[164] Are the problems with data rights?

COTS software

Developmentd software

- Non-developmentd items

o} Dependencies

[ Does the program have any dependencies on outside products or services?]
[165] Arethere dependencies on externad products or services that may affect the product,
budget or schedule?

Associate contractors

Prime contractor

Subcontractors

Vendors or suppliers

Customer furnished equipment or software

3.  Program Interfaces

h. Customer
[ Are there any customer problems such as: lengthy document-approval cycle,
poor communication, and inadequate domain expertise?]

[166] |sthe customer gpprova cycletimely ?
Documentation
Program reviews
Formd reviews
[167] Do you ever proceed before receiving customer gpprova ?
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[168] Does the customer understand the technica aspects of the system?
[169] Doesthe customer understand software?
[170] Doesthe customer interfere with process or people?
[171] Does management work with the customer to reach mutualy agreesable decisonsin a
timdy manner?
Requirements understanding
Tedt criteria
Schedule adjustments
Interfaces
[172] How effective are your mechanisms for reaching agreements with the customers?
Working groups (contractua?)
Technicd interchange meetings (contractud?)
[173] Aredl customersfactionsinvolved in reaching agreements?
(Yes) (173.@) Isisaformaly defined process?
[174] Does management present aredlistic or optimistic picture to the customer?

If ther e are associate contractors
i. Associate Contractors

[ Are there any problems with associate contractors such as inadequately defined
or unstable interfaces, poor communications, or lack of cooperation?]

[175] Arethere externd interfaces changing without adequate notification, coordination, or
forma change procedures?

[176] |sthere and adequate trangition plan?

(Yes) (176.9) Isit supported by al contractors and site personnel ?

[177] Isthere any problem with getting schedules or interface data from associate contractors?
(No) (177.8) Arethey accurate?

If there are subcontractors

J. Subcontractors
[ Is the program dependent on subcontractors for any critical areas?]

[178] Are there any ambiguities in subcontractors task definitions?

[179] |sthe subcontractor reporting and monitoring procedure different from the program’s
reporting requirements?

[180] Is subcontractor administration and technica management done by a separate
organizetion?

[181] Areyou highly dependent on subcontractor expertisein any areas?

[182] Is subcontractor knowledge being transferred to the company?

[183] Isthere any problem with getting schedules or interface data from subcontractors?
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If program is a subcontract

K. Prime Contractor
[ s the program facing difficulties with its Prime contractor ?]

[184] Areyour task definitions from the Prime contractor ambiguous?

[185] Do you interface with two separate prime organizations for administrations and technica
management?

[186] Areyou highly dependent on the Prime for expertisein any areas?

[187] Isthere any problem with getting schedules or interface data from the Prime?

l. Corporate M anagement
[Isthere alack of support of micro management form upper management?]

[188] Does program management communicate problems to senior management?
(Yes) (188.a) Doesthis seem to be effective?

[189] Does corporate management give you timely support in solving your problems?
[190] Does corporate management tend to micro- manage?

[191] Does management present aredistic or optimigtic picture to senior management?

m. Vendors
[ Are vendors responsive to program needs?]

[192] Areyou relying on vendorsfor deliveries of critica components?
- Compliers
Hardware
COTS

n Palitics
[ Are politics causing a problem for the program?]

[193] Are poalitics affecting the program?
Company
Customer
Associate contractors
Subcontractors
[194] Are palitics affecting technica decisions?

97



Appendix D. Scores Obtained in interviews- MSTBQ —Weighted Scores

Summary of Scoresfrom Interview # 1

Organizational Element Risk

2.4.1 - Differencesin Organizations Structures- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.1.1 0.5 1 1 0.5
A2.4.1.2 0.2 1 1 0.2
A2.4.1.3 0.8 1 1 0.8
Attribute Average Final Value 0.5

A2.4.2 Managers Commitment to Cross Organizational Projects- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.2.1 0.8 1 1 0.8
A2.4.2.2 0.8 1 1 0.8
A2.4.2.3 1 1 1 1
Attribute Average Final Value] 0.866666667

A2.4.3 Organization Str

ategy to Cross-Organizational Project Management-

Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.4.3.1 0.5 1 1 0.5
A2.4.3.2 1 1 1 1
Attribute Average Final Value 0.75
A2.4 Organizational Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.4.1 05 3 0.6 0.3
A2.4.2 0.866666667 2 0.9 0.78
A2.4.3 0.75 1 1.5 1.125
Element Average Final Value# 1 0.735
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Summary of Scoresfrom Interview # 1
Cultural Element Risk

A2.5.1 Differencesin Organizations Cultures - Attribute

Metric - Value Rank Order Weight Final Value
Factor
25.1.1 0.5 1 1 0.5
2.5.1.2 0.2 1 1 0.2
2.5.1.3 1 1 1 1
Attribute Average Final Value] 0.566666667
A2.5.2 Willingnessto Change - Attribute
Metric - Value Rank Order Weight Final Value
Factor
2.5.2.1 0.2 1 1 0.2
2.5.2.2 0.8 1 1 0.8
Attribute Average Final Value 0.5
A25 Cultural Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.5.1 0.566666667 2 0.8 0.453333333
A2.5.2 0.5 1 1.2 0.6
Element Average Final Value#1] 0.526666667
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Summary of Scoresfrom Interview # 1

Political Element Risk

A2.6.1 Internal Disputesin Organizations Politics - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.6.1.1 0.8 1 1 0.8
A2.6.1.2 1 1 1 1
A2.6.1.3 1 1 1 1
A2.6.1.4 0.8 1 1 0.8
A2.6.1.5 1 1 1 1
Attribute Average Final Value 0.92
A2.6.2 Feuds Existence in Organizations Politics - Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.6.2.1 0.5 1 1 0.5
A2.6.2.2 0.8 1 1 0.8
Attribute Average Final Value 0.65
A2.6 Palitical Risk- Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.6.1 0.92 2 0.8 0.736
A2.6.2 0.65 1 1.2 0.78
Element Average Final Value# 1 0.758
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Summary of Scoresfrom Interview # 2

Organizational Element Risk

2.4.1 - Differencesin Organizations Structures- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.1.1 0.2 1 1 0.2
A2.4.1.2 05 1 1 0.5
A2.4.1.3 1 1 1 1
Attribute Average Final Value] 0.566666667

A2.4.2 Managers Commitment to Cross Organizational Projects- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.2.1 1 1 1 1
A2.4.2.2 1 1 1 1
A2.4.2.3 1 1 1 1
Attribute Average Final Value 1

A2.4.3 Organization Str

ategy to Cross-Organizational Project Management-

Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.4.3.1 0.8 1 1 0.8
A2.4.3.2 1 1 1 1
Attribute Average Final Value 0.9
A2.4 Organizational Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.4.1 0.566666667 2 0.9 0.51
A2.4.2 1 1 1.5 1.5
A2.4.3 0.9 3 0.6 0.54
Element Average Final Value# 2 0.85
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Summary of Scoresfrom Interview # 2
Cultural Element Risk

A2.5.1 Differencesin Organizations Cultures - Attribute

Metric - Value Rank Order Weight Final Value
Factor
25.1.1 0.2 1 1 0.2
2.5.1.2 0.8 1 1 0.8
2.5.1.3 1 1 1 1
Attribute Average Final Value] 0.666666667
A2.5.2 Willingnessto Change - Attribute
Metric - Value Rank Order Weight Final Value
Factor
2.5.2.1 0.5 1 1 0.5
2.5.2.2 1 1 1 1
Attribute Average Final Value 0.75
A25 Cultural Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.5.1 0.666666667 2 0.8 0.533333333
A2.5.2 0.75 1 1.2 0.9
Element Average Final Value#2| 0.716666667
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Summary of Scoresfrom Interview # 2

Political Element Risk

A2.6.1 Internal Disputesin Organizations Politics - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.6.1.1 1 1 1 1
A2.6.1.2 1 1 1 1
A2.6.1.3 0.8 1 1 0.8
A2.6.1.4 0.8 1 1 0.8
A2.6.1.5 0.8 1 1 0.8
Attribute Average Final Value 0.88
A2.6.2 Feuds Existence in Organizations Politics - Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.6.2.1 0.8 1 1 0.8
A2.6.2.2 1 1 1 1
Attribute Average Final Value 0.9
A2.6 Palitical Risk- Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.6.1 0.88 1 1.2 1.056
A2.6.2 0.9 2 0.8 0.72
Element Average Final Value # 2 0.888

103




Summary of Scoresfrom Interview # 3
Organizational Element Risk

2.4.1 - Differencesin Organizations Structures- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.1.1 0.5 1 1 0.5
A2.4.1.2 0.5 1 1 0.5
A2.4.1.3 0.8 1 1 0.8
Attribute Average Final Value 0.6

A2.4.2 Managers Commitment to Cross Organizational Projects - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.2.1 0.8 1 1 0.8
A2.4.2.2 0.5 1 1 0.5
A2.4.2.3 0.8 1 1 0.8
Attribute Average Final Value 0.7

A2.4.3 Organization Strategy to Cross-Organizational Project Management-

Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.4.3.1 0.5 1 1 0.5
A2.4.3.2 0.8 1 1 0.8
Attribute Average Final Value 0.65
A2.4 Organizational Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.4.1 0.6 1 15 0.9
A2.4.2 0.7 2 0.9 0.63
A2.4.3 0.65 3 0.6 0.39
Element Average Final Value # 3 0.64
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Summary of Scoresfrom Interview # 3
Cultural Element Risk

A2.5.1 Differencesin Organizations Cultures - Attribute

Metric - Value Rank Order Weight Final Value
Factor
25.1.1 0.8 1 1 0.8
2.5.1.2 0.5 1 1 0.5
2.5.1.3 0.8 1 1 0.8
Attribute Average Final Value 0.7
A2.5.2 Willingnessto Change - Attribute
Metric - Value Rank Order Weight Final Value
Factor
2.5.2.1 0.5 1 1 0.5
2.5.2.2 0.8 1 1 0.8
Attribute Average Final Value 0.65
A25 Cultural Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.5.1 0.7 2 0.8 0.56
A2.5.2 0.65 1 1.2 0.78
Element Average Final Value# 3 0.67
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Summary of Scoresfrom Interview # 3
Political Element Risk

A2.6.1 Internal Disputesin Organizations Politics - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.6.1.1 0.8 1 1 0.8
A2.6.1.2 0.8 1 1 0.8
A2.6.1.3 0.8 1 1 0.8
A2.6.1.4 0.5 1 1 0.5
A2.6.1.5 05 1 1 0.5
Attribute Average Final Value 0.68

A2.6.2 Feuds Existence in Organizations Politics - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.6.2.1 0.8 1 1 0.8
A2.6.2.2 0.8 1 1 0.8
Attribute Average Final Value 0.8

A2.6 Palitical Risk- Element

Metric - Value Rank Order Weight Final Value
Attribute
A2.6.1 0.68 1 1.2 0.816
A2.6.2 0.8 2 0.8 0.64

Element Average Final Value# 3 0.728
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Summary of Scoresfrom Interview # 4
Organizational Element Risk

2.4.1 - Differencesin Organizations Structures- Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.1.1 0.8 1 1 0.8
A2.4.1.2 0.2 1 1 0.2
A2.4.1.3 1 1 1 1
Attribute Average Final Value] 0.666666667

A2.4.2 Managers Commitment to Cross Organizational Projects - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.4.2.1 1 1 1 1
A2.4.2.2 1 1 1 1
A2.4.2.3 1 1 1 1
Attribute Average Final Value 1

A2.4.3 Organization Strategy to Cross-Organizational Project Management-

Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.4.3.1 0.5 1 1 0.5
A2.4.3.2 1 1 1 1
Attribute Average Final Value 0.75
A2.4 Organizational Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.4.1 0.666666667 2 0.9 0.6
A2.4.2 1 1 1.5 15
A2.4.3 0.75 3 0.6 0.45
Element Average Final Value# 4 0.85
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Summary of Scoresfrom Interview # 4

Cultural Element Risk

A25.1 Differencesin Organizations Cultures - Attribute

Metric - Value Rank Order Weight Final Value
Factor
25.1.1 0.8 1 1 0.8
2.5.1.2 0.8 1 1 0.8
2.5.1.3 1 1 1 1
Attribute Average Final Valug 0.866666667
A2.5.2 Willingnessto Change - Attribute
Metric - Value Rank Order Weight Final Value
Factor
2.5.2.1 0.8 1 1 0.8
2.5.2.2 1 1 1 1
Attribute Average Final Valug 0.9
A25 Cultural Risk - Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.5.1 0.866666667 2 0.8 0.693333333
A2.5.2 0.9 1 1.2 1.08
Element Average Final Value# 4] 0.886666667
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Summary of Scoresfrom Interview # 4

Political Element Risk

A2.6.1 Internal Disputesin Organizations Palitics - Attribute

Metric - Value Rank Order Weight Final Value
Factor
A2.6.1.1 1 1 1 1
A2.6.1.2 1 1 1 1
A2.6.1.3 1 1 1 1
A2.6.1.4 0.8 1 1 0.8
A2.6.1.5 1 1 1 1
Attribute Average Final Value 0.96
A2.6.2 Feuds Existence in Organizations Politics - Attribute
Metric - Value Rank Order Weight Final Value
Factor
A2.6.2.1 0.8 1 1 0.8
A2.6.2.2 0.8 1 1 0.8
Attribute Average Final Value 0.8
A2.6 Palitical Risk- Element
Metric - Value Rank Order Weight Final Value
Attribute
A2.6.1 0.96 1 12 1.152
A2.6.2 0.8 2 0.8 0.64
Element Average Final Value # 4 0.896
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Appendix E. SERIM Method — Calculations applied to the implementation of

SILOMSintheMoD

L Prazdam = N WalAZdln)

n=1

Class Program Constraints
f
ATy = N WA
s
n=44
Elements Organizational Cultural Political
3 2 2
——PrAZD = N WilAZn) —PAZS) = N Wl A2 — PCAZE) = N Wl AZ6n)
n=1 n=1 n=1
3 3 5
Attribute || —Prazaty = N7 WialAzZdln —Pa2sl) = S WilAZ51 L PCAZED) = N Wil AZEln)
n=1 n=1 n=1
- 3 2 2
Attribute || |—Prazdad = N7 WilAZaln L Pazsdy = N WhlA25in L PCAZEZ) = S WnlAZ62n)
n=1 n=1 n=1
-1 2
Attribute

Figure 17. Formulas based on SERIM Method (6:121-131)
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