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ABSTRACT

This study undertook a qualitative analysis of the Entre-os-Rios bridge collapse
seeking to understand the organizational processes that were behind it.

It focused on journal articles from a daily (O Publico) and a weekly (Expresso)
newspapers that were published in the year of the disaster. The method used was
Grounded Theory.

Through a series of steps thoroughly described, initially emerged Open Codes
were gradually processed until obtaining a reduced and increasingly abstract set of
theoretical concepts. These concepts were organized in categories, properties and
dimensions, and later distributed under conditions, according to causal relations.
This procedure was further supported by literature review undertaken at a later
stage of the research process. From this analysis a grounded model for the Entre-
os-Rios disaster was presented and two categories were identified and proposed as
core concepts.

From the confrontation of research results with scientific literature in the field of
disasters, fit was recognized in many cases. Some other cases were also suggested
as potential new issues to consider in this research area.

Finally, an interpretation for the Entre-os-Rios disaster was attempted drawing

on data emerged from this study and with literature support.

RESUMO

Efectuou-se uma analise qualitativa do desastre de Entre-os-Rios visando
compreender quais processos organizacionais que nele intervieram.

A andlise incidiu sobre todos os artigos de um jornal diario (O Pdblico) e de um
semanario (Expresso) publicados até ao final do ano em que ocorreu o desastre. O
método aplicado foi a “Grounded Theory”.

Através de um processo desenvolvido em vérias fases devidamente descritas,
passou-se de um conjunto de conceitos iniciais € ndo-elaborados (“open codes”),
para um numero progressivamente reduzido de conceitos teéricos organizados em

categorias, propriedades e dimensdes e DEPOIS distribuidos de acordo com
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relagbes causais. A crescente abstraccéo dos conceitos, apoiada apenas numa
fase tardia pela revisdo da literatura relativa a desastres, possibilitou a
apresentagdo de um modelo “Grounded” para o desastre de Entre-os-Rios.
Propuseram-se 2 conceitos nucleares culminando o processo de analise elaborado.

Da confrontacdo dos conceitos baseados na analise dos artigos-fonte, com a
literatura da especialidade, considerou-se haver ajuste em muitos casos; noutros
casos sugeriu-se a hipétese de novos conceitos teéricos relativos a area de estudo.

Finalmente procurou-se fornecer uma interpretagdo do desastre de Entre-os-

Rios a luz de todos os dados obtidos neste estudo.



INTRODUCTION

The present work describes a qualitative study of the organizational issues
involved on a bridge collapse disaster happened in Portugal in 2001, and known as
the Entre os Rios disaster, from the locality where it occurred.

The overall aim in this study was to explore critical influences on the onset and
development of this specific accident, particularly those related to organizational
behaviour and management.

Human error is an ordinary and frequent feature, both at individual and
organizational levels. How it can lead to consequences with entirely different
dimensions, ranging from the daily annoying event to the tragedies we call disasters,
is an obvious matter of general concern.

Cognitive psychology, decision-making processes, strategic management, have
been some of the topics through which organizational sciences have approached
error and failure. Another related field, focusing on accidents or disasters can be
considered as even more distant from mainstream literature. However, it is an area
of study with long-established roots in Social Sciences research.

Not subject to the famous management fads, some of its most relevant works
keep their value, despite having been published for many years from now. Pioneers
like Barry Turner in 1976, Charles Perrow in 1981 and even Honorable Peter
Mahon, not as a researcher but hereby considered for his organizational approach
to the Report on Mount Erebus accident in1981, were much ahead of their time.

Some of its writers refer the study area as "fascinating” (Anheier 1999; Turner,
1976a) and in fact, it has attracted many practitioners and scholars from different
backgrounds.

This has both the merit of adding value to the field, out of the different lenses
applied, and of bringing to this literature a wider and richer narrative context.

There are many reasons why accidents have been attracting considerable
research. These reasons deserve a mention here although truly they were not all
kept in mind at the beginning of this work. Some were only brought to our attention
at a later stage, after the literature-reviewing phase.

First, the basic concern underlying all others: the fact that society’s lifestyle
together with technology developments enable the occurrence of increasingly large
scale accidents with more extended consequences (either human and economic)

making this issue a more pressing and global matter of concern.



Second, the assumption that, across different accident and disaster cases, there
exist similar features that can be brought to light and thus analysed, in order to
understand their nature, and consequently their cause. This goes along with a much
general human tendency (and a specific managerial one) that hopes to design the
right technology or process, and prescribe the best formula to prevent any unwanted
situation to happen.

Third, modern organizational trends, which highlight organizations increasingly
becoming as very risky endeavours, constantly facing many kinds of danger, and
therefore considered as disaster prone as some specific areas of activity traditionally
considered as dangerous, such as nuclear power or mining.

Fourth, the unexpected finding of how much this field produced interactions with
many important and diverse organizational issues.

Fifth, the extended contribution of disaster studies to other areas. Military
intelligence, engineering safety in construction, besides safety as a general issue,
are to be mentioned among many others.

From this outline, it also becomes clear that both theoretical and practical issues
and purposes mix together in this area of study.

Having thus set, in broad terms, the general framework for our study the
reasons for choosing this particular case follow.

A first reason was the fact that this was a very dramatic accident, reported as
the main road accident for centuries in Portugal. Many lives were lost, and through
this, it brought the most ravaging consequences at many levels (human,
professional, economic, political, local and national). Nowadays, Entre os Rios
keeps cited as a major event in Portugal for that specific year. For such unfortunate
reasons it can be considered a significant disaster, and thus deserving to be
analysed.

The officer in charge of the rescue and salvage operations, in the book he wrote
describing his experience while dealing with this assignment, mentions “...uma vez
que acidentes desta dimens&o, com tantas condicionantes e tdo grande exposi¢ao
mediatica, sdo raros no mundo” (Ezequiel, & Vieira, 2001, p. 55)

A second reason was the fact, that even from a very preliminary and non-
scientific approach, the specific features behind the Entre os Rios disaster appeared
to present a rich field of complex organizational interrelations that seemed suitable
for a kind of study within an organizational scope. Multiple constituencies, from
completely diverse settings were involved and such characteristics were considered

particularly adequate to fit the present study’s intentions.



| jterature review rationale

Under the rules approved at Instituto de Psicologia Aplicada, (ISPA) for the
writing of a dissertation (ISPA, 2000; ISPA, 2001-2002) a literature review should be
presented here.

The fact that this does not happen in this section deserves proper explanation.

The present research study, was carried on using a Grounded Theory
methodology. This implies that there was a deliberate intention to avoid literature
reading at the beginning of the study specifically in what refers to the specialized
fields of error, failure, accidents or disaster.

The risk of going against what constitutes the approved presentation canon for
master thesis, compared to the need of describing the research steps such as they
were in fact developed, and also without betraying the methodological requirements
of Grounded Theory, brought about the option for the latter form of presentation.

This led to the decision of introducing the essential literature review at a later
stage of this text. Mentions to the scientific readings will therefore merge with data
analysis and discussion of the findings.

However, another kind of literature review, not related to the subject area
chosen for investigation, was also critical to this work. It refers to the methodological
awareness, which took place at an initial stage of the present study.

Such reading was necessary first, while choosing the most appropriate method
for analysis and mainly later on, to gain a deeper understanding of Grounded
Theory, which demanded a significant amount of time by its own.

Hoping to analyse and compare academic thesis that reported using Grounded
Theory in the areas of Organizational Behaviour and Management, a specific search
was performed for this purpose using the free access internet interface of the UMI
ProQuest dissertations’ database (hﬁp:/lwww.lib.umi.com/disserlations/), albeit
allowing a very limited back search in its open access version. Ngrgaard’s (2001)
PhD thesis was selected and obtained by download from UMI. At national level, a
similar search in the national bibliographic database Porbase, a national cooperative
database runned by the Portuguese national library and incorporating mostly books
and thesis (http:llwww.sirius.bn.pt/sirius/sirius.exe), identified a master thesis on
Organizational Behaviour, ISPA’s dissertation of J. V. Cunha (1 999). A third PhD
thesis also using Grounded Theory, although in the field of Library and information
Studies (Correia, 1996), was obtained on personal basis directly from its author.

Those documents proved also very useful at later stages of the present

research work, although they were not very explicit about the procedures



undertaken, and choosed different presentations for their research findings. Such
diversity happened to be useful for our purposes, because it enabled the detection
of less visible similarities that escaped superficial reading, yet also supported the
possibility of adequately justified divergences.

Entre os Rios disaster

A brief description of the accident

The bridge of Hintze Ribeiro (named after a Portuguese politician of the late
nineteenth century), was a centennial iron bridge over the Douro River, a few miles
to the southeast of the city of Oporto.

Used as a roadway it linked two opposite margins’ towns - Castelo de Paiva and
Penafiel - each one belonging to a different administrative region (concelho). Their
geographical situation is Northeast Portugal, inner region.

Its construction began by 1884, and the bridge was open to traffic at 1886. The
structure was still in full use at the date of the accident, although not allowing the
simultaneous crossing of two heavy vehicles because of its 3 meters wide.

The fourth March 2001, short after 9 p.m., two of the bridge’s pillars collapsed,
dragging part of the roadway they sustained into the river. All vehicles circulating by
then over that road section, plunged into the wild waters. An autobus and two cars
disappeared instantly with all their passengers - 59 people died, all those reported
missing. Most of them were locals, friends and families coming back home after a
travel tour in southern Portugal. Almost each family from the surrounding villages
lost from one relative, to several family members at that time.

This year was reported to suffer from an exceptionally severe winter, with strong
winds and high rain levels. The waters of the Douro River were so wild by that time,
that diving and other intended operations to search for victims were forbidden for
security reasons during several days following the disaster, in spite of the anxiety for
rescue first, and retrieval later.

Therefore, most corpses could not be recovered, which added an additional
stress to both families and authorities. Some of the deaths were pushed by strong
streams so far as northern Spain, where they appeared at the so called “Death
Coast”, but the majority was never found.

This disaster produced a cascade df events at several levels:

At personal level, many of its consequences are still to be fully acknowledged, in

spite of immediate local psychological support provided to the population.



At political level, it led directly to the resignation of one Minister and indirectly, it
is believed to greatly contributing to the later fall of Government.

At administrative level, it uncovered many contradictory features most of which
will be referred later on.

At ethical level, it raised many uncomforting issues most of them pertaining to
the values of responsibility and accountability either imposed to, or assumed by

people from all positions and areas.

A brief presentation of the settings

About the organizations involved in the settings (the bridge itself and its
environment) and in the development of the disaster, most data will be mentioned
later in greater detail, while discussing the research findings. There are some facts
however, that should be presented beforehand, so as to provide a better picture of
the framework where those events took place, and therefore facilitate their
understanding by the reader.

Until 1999, every bridge responsibility (such engineering structures are
technically called “obras de arte” and commonly “pontes”) was attributed to Direccao
de Servico de Pontes, a department of Junta Autonoma das Estradas (JAE) by its
turn an organism depending of the Ministério das Obras Publicas, later named
Ministério do Equipamento Social.

In 1999, JAE was extinguished as such. Three institutes were created in its
place: Instituto das Estradas de Portugal (IEP) Instituto para Conservacao e
Exploragdo da Rede Rodoviaria (ICERR) and Instituto para a Construgao
Rodoviaria (ICOR) with different, although complementary objectives.

The president of each institute integrated a governing board under the lead of
IEP’s president, who was chairing. Thus, the name of IEP is often used for the
whole structure.

The idea of constructing a new bridge to substitute the centenary Hintze Ribeiro
is mentioned since late eighties, but was never materialized against the will and
efforts of local mayors and inhabitants of the region.

Other important elements of the accident settings are the Douro River
Administration, and the activity of sand extraction from the margins.

Until 1997, two different organisms had jurisdiction over the Portuguese border
of this international river. The Capitania do Porto do Douro (CPD) under the
administration of Administragdo Maritima e Portuaria (AMP) itself an organism of the

Ministério do Equipamento Social, controlled sand extraction activities while the
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Direcgdo Regional de Ambiente do Norte (DRAN), under dependence of the
Ministério do Ambiente, supervised adjudication of the sand lots for exploitation.

In June 1997, a new institute was created to regulate the navigable branch of
the river. It was named Instituto de Navegabilidade do Douro (IND) and it produced
an exception into the national management of water resources.

By this change, the river's administration was shared among 3 Ministries:
Ambiente, Planeamento and Equipamento Social, where the first 2 were consulting
parties. A few years later however in 1999, the Ministério do Equipamento Social
became the only administrative direction over IND.

DRAN (Ministério do Ambiente) kept charge of the river's borders from an
environmental perspective. IND acted as sole supervising entity over sand
extraction (also including licensing emission and its connected payments).

Such are, on an intended brief description, the intervenient parts into the

complex situation later analysed.



METHODOLOGY

Research design

We claim our conceptual framework to be based on weak social constructivism,
as stated by Schwandt (2001, p.33).

We chose the qualitative approach to this research because important variables
were unknown, and a first organizational study of ihis accident was to be envisaged
as an exploratory one.

Besides, although the field of accidents has aiready a relevant body of research,
the fact that this accident took place on a new cultural context (Portugal) could imply
significant differences before existing theories.

The strategy of inquiry informing our research procedures was Grounded
Theory. Data sources employed were newspaper articles.

Methods used for data collection and analysis will be detailed in proper sections
of this chapter, immediately after introducing some of the research decisions that
were taken.

Although use of Grounded Theory as an approach, both to theory generation
and to data analysis, immediately implies the use of analytic induction, we are aware
that deductive explanations were also developed in the course of our study. (Miller,
& Brewer, 2003).

Grounded Theory

A rationale

After our research field had been settled on the field of organizational error and
accidents, as well as on the disaster to be focused, the choice of a qualitative
research paradigm came as a natural choice, as above sated.

However, choosing the method of analysis was not so straightforward.

At this point, authors who published specifically with the purpose of assisting on
the evaluation of most well known research methods, provided useful guidance
(Lee, 1999; Shwandt,2001).

Besides their orienting role, some also pointed to particular research works

considered to best illustrate the application of a specific method. Some investigation



works published on the field of disaster were mentioned and introduced by this way,
and their methodological approaches evaluated, as more meaningful for our choice.

Vaughan’s study of the Challenger using an ethnomethodological approach,
which she described as “analytic induction” and “historical ethnography” (Vaughan,
1996), and Barry Turner’s research on accidents using Grounded Theory (Turner,
1976b), where considered paradigmatic enough to restrict the methodological
choice between the two.

A “Challenger-like” (Goodman, 2000) research investigation looked appealing at
first. Vaughan recommended the use of ethnographic approaches for organizational
studies, although she also came to describe the methodological inflections she
decided to apply later, during her famous Challenger research (Vaughan,1996). It
took her several years of complete immersion in NASA where she analysed
thousands of archival documents. She also interviewed dozens of people from many
professional profiles and levels of the organization, as well as from other related
entities.

There were several reasons not to choose this method for the Entre os Rios
research.

First, the fact that the breath of this work was never intended to develop as
extended, both in time and in effort, as Vaughan’s investigation, neither the
researcher's experience nor knowledgeability can bear comparison.

Second, the fact that Vaughan was conducting her academic research under
the official support of NASA, a possibility that was never, even remotely, taken into
consideration for the present study. The main reason here, was that the web of
interconnected organizations with some kind of jurisdiction over the bridge, was
considered to be by itself a part of the enquiry problem. Furthermore, there was no
single “major” organization to start with.

Also, while in NASA there existed an institutional determination to understand
the whys, in our case there was expressed desire to push any questions away of the
organizations.

Other reasons aroused from the great emotional weight affecting the majority of
people involved, whether by being somehow related to the victims, or by fearing
some degree of blame on the case.

Considering the ethnomethodologist's desirable participation (whether or not
considered as obtrusive) into the field, all those circumstances were judged
inadequate to the application of such method to the present study.

Curiously, Grounded Theory has some identical features to ethnomethodology,
among which constant comparison (Titsher, Meyer, Wodak, & Vetter, 2000).



Vaughan (1996) regarded her study of the Challenger case as having generated a
“grounded theory of situated action”, by which both organizations and individuals
cannot be understood without their context. Furthermore, Grounded Theory was
also reported (Titsher et al., 2000, p 99) as being envisaged by some authors as a
“complement to ethnographic text analysis”.

However, Grounded Theory is fully recognized as an independent scientific
research method by its own.

As mentioned earlier, a decisive contribution to the choice of this method, was
the fact that Barry Turner applied Grounded Theory on one of the first large impact
scientific studies ever made on disaster.

This was referred both by Bryman (1989, p 93) who mentioned “...Turner's
(1976) analysis of official reports of three disasters in Great Britain which were used
to develop a model (using grounded theory)...” and by Locke (2001, p 72) who also
brought attention to the use of Grounded Theory by Turner, when “...investigating
how large scale disasters occur (1978)...".

Curiously, Turner also came to play a significant role in the clarification of many
of Grounded Theory’s procedures. Methodological articles he published (Turner,
1981; 1983) happened to provide rare, and extremely useful guidance, in the
development of many steps of the research process.

Many of the reésons for choosing Grounded Theory as the method for this
research on accidents can be found in those articles. We will only underline here
that it is viewed as particularly appropriate for the analysis of a single activity or

phenomenon, and whenever elusive data are at stake.

Literature review synopsis

This method is included in the qualitative research paradigm, though sometimes
appearing mixed with action research (Clegg, & Hardy, 1999).

It was launched by an original work of Bernard Glaser and Anselm Strauss
published in 1967 and entitled “The Discovery of Grounded Theory”.

Used at first as a sociological research method in the Health context (Nursing),
Grounded Theory has been increasingly applied as a general research methodology
in other disciplines (Goulding, 2002), such as Psychology, Education and, more
recently, Management.

Their Authors’ background was quite different. Glaser from Columbia University
quantitative school of sociological research and Strauss from Chicago University,

working under the qualitative paradigm of investigation and embedded into the

“symbolic interactionist” tradition.
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Possibly, those differences later contributed to their irreparable division and to
the development of their distinct theoretical lines, both keeping the label of
Grounded Theory. Certainly, the outcomes of this conceptual divergence also
contributed to the complexity of the methodology itself.

It must be acknowledged here, that although being exciting in its application and
appealing as a source of theory generation, Grounded Theory raises many
fundamental questions to the researcher, both conceptual and practical in nature.

Some methodology authors (Dey 1999; Locke, 2001) consider that there was
insufficient explanation from the original creators of Grounded Theory about some of
the method'’s concepts and processes.

That is a possible reason why many existent studies, although using Grounded
Theory’s main terminology, seldom detail the steps followed in doing so.

The lack of practical guidelines to support important stages of the research
process also contributed to a growing number of papers claiming to use Grounded
Theory, while in fact presenting a great variety of approaches among each other.

Unfortunately, many such disorderly applications of the method are taking place
across an increasing range of scientific areas, thus spreading a multiplication of
versions that are loosing sight of their links to the initial principles.

In fact, an important cause of criticisms made to Grounded Theory, refers to “the
misuse and abuse of its principles and procedures” (Goulding, 2002, p 155).

Depending on the perspective upon this issue, some authors speak of
transgression (Goulding, 2002), others of adaptation (Locke, 2001; Wood, & Kroger,
2000), others still, endorse evolving methods for grounded theory generation, such
as “Dimensional Analysis” by Schatzman (Robrecht, 1995). Wilson, & Hutchinson
(1996) publish an article entirely dedicated to addressing methodological mistakes in
the use of Grounded Theory. Dougherty (2002) wisely chooses an umbrella name
“Grounded Theory research methods”.

It should also be emphasized that, when Grounded Theory is applied in close
accordance to its principles, it is often felt as risky and “time-consuming” (Lee, 1999,
p 50).

The existence of software specifically conceived to aid researchers on this
endeavour, goes from being merely mentioned (Dey, 1999), to constituting the sole
way some authors present Grounded Theory (Strati, 2000). However, the use of
computers for this purpose, as expected, raised other kinds of issues that also have
to be taken into consideration (Dey, 1999). A major one comes by setting an easier
and more standardized route to a process that was designed to stress “creativity,

conceptualization and theoretical endeavour’ (Dey, 1999, p.273).
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| cannot avoid citing Dey (1999) a deep studious of Grounded Theory, when he
says, «There is an irony — perhaps a paradox — here: that a methodology that is
based on ‘“interpretation” should itself prove so hard to interpret. Of course, there is
no single, correct “interpretation”, but a plurality of “interpretations”». (Dey, 1999, p
23).

Presentation of some research decisions

Theoretic sensitivity

“Theoretic sensitivity” is the designation for the desirable degree of
knowledgeability expected for the researcher to have, before fieldwork initiates.

It aims at providing adequate alertness to the issues on investigation, whilst
avoiding contact to research findings (of the field under research), thus looking to
preserve a non-biased approach to the data to be analysed.

This notion, although seeming clear in its purposes, is another conceptual issue
of Grounded Theory where there is nothing of a consensus, and always implying
some interpretation about its real meaning (Dey, 1999; Locke, 2001). The span of
possibilities about this interpretation has included subjective degrees of what
constitutes acceptable reading level, before initiating field research (Cunha, 1999).

in compliance with the principle of Grounded Theory, at the start of our study
there were no readings done on the field under research (areas of error, failure,
accidents and disasters), and until reaching a later phase where they are specifically

recommended.

Bibliographic research methodology

Usually considered a lengthy process, search and collection of the bibliography
was initiated as soon as the area was defined, and in spite of the resolution to
postpone any literature reading until the proper moment of the research process.
This precaution proved to be right, once works were not easily available either in
libraries or in bookstores, as they are not within mainstream organizational literature.

Goodman’s (2000) book on the concept of “organizational linkages” had been
so far the only reading undertaken that had any sort of links to the disaster area.
Actually, his allusions to specific accidents, although used as background cases to
support the main purpose of the work, worked as the first trigger to our choice of this
scientific field. Therefore, this work was used as the natural starting point to the

bibliographical search required.
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Books: although operating as a virtual bookstore, Amazon
(http://www.amazon.com) enabled a fast constitution of a first set of books on the
area, once its browser effectively links different works within a same subject area.
Institutional background of the authors, publishing house, people who presented or
commented the work, as well as electronic visualization of the table of contents were
some of the elements that provided minimum quality criteria during this kind of
searching and selection process, without betraying our theoretical sensitivity
purpose.

Many of the books that were located by this means were not very recent, but
could be bought through commercial circuits, either as reprints or as new editions.
Other were obtained as “used”. Two were located in Portugal through the Porbase
search page, as previously cited. The ones selected were borrowed from their
owner libraries.

Checking the references of each newly arrived book, progressively reassured us
that a significant part of the core literature had been collected.

Journal articles: an exhaustive search was conducted in January 2002 in the
electronic bibliographic databases Emerald and UMI ProQuest subscribed by the
Departamento de Gestéo of the Faculdade de Economia of the Universidade Nova
de Lisboa (UNL). However most of the articles picked by then, later on proved not
adequate to the specific purpose of the research, because of the many different
facets the field of accidents may present.

Cross-referencing articles from the books, and browsing over the recommended
bibliography in some Internet sites of reliable academic institutions that were offering
courses, partially or totally dedicated to the subject, unexpectedly proved to be a
more useful source of scientific article gathering, in this particular case. This is the
case, for instance of the Risk and Crisis Management Course of Sheffield University
(http:/iwww.shef.ac.uk/~mcn/6810/reading).

Academic dissertations: thesis on accidents, viewed through organizational
lenses, were not identified using the free access internet interface of the UMI
ProQuest digital dissertations’ database. A particular thesis (Turner, 19786), studying
accidents by means of Grounded Theory, was recurrently mentioned in the collected
literature, although not traced in the database because of its earlier date. A copy
was thus obtained from the British Library Lending Division.

Internet sites: although heavily consulted they were mostly used as starting
point, through scientific journals’ table of contents or abstracts. Non-identifiable

sites, dates and authors were some of the mandatory features for a cautionary
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approach of such information. Preference was therefore for academic environments,

leading to refereed material citations.

Ethical issues

Grounded Theory research studies rely most often on observation and
interviews. Observation was impossible in this case, because of the nature of the
phenomenon under study.

At the beginning of this work, and still today, the dramatic context of the events
and their proximity in time, was contrary to the idea of applying any interview
process. Interviewing was not taken into consideration, mostly because of ethical
considerations.

All the accident's victims were dead. Their relatives and friends were {00
emotionally involved and stressed. We also think that because they were not aware
of many of facts about the disaster before it developed, their contribution could
eventually be more emotionally biased then informative.

This study was also judged to be too close to the events, in what refers to other
players. People from the organizations involved could eventually give some useful
hindsight, but many of them were still facing official enquiries. Although in a different
way, they too were to be regard as emotionally concerned, and looking forward to
justify their actions, their decisions, (i.e.) themselves.

Maybe with a greater distance in time such research techniques will be usefully
envisaged for this same object of study.

Documentary sources’ rationale

As stated above, data sources used in Grounded Theory are mostly associated
with observation and interviews, though the type of source analysed greatly varies,
and includes documentary sources as well (Dey, 1999; Goulding, 2002, Locke,
2001; Strauss, & Corbin,1998; Titscher et al., 2000).

In their fresh initial approach to Grounded Theory, Glaser and Strauss even
recommend researchers ‘to be as skilled and ingenious in using documentary
materials as in doing field work. These materials are as potentially valuable for
generating theory as our observations and interviews”. (Glaser, & Strauss, 1999, p.
163). The same authors describe in great detail the advantages and disadvantages
of library materials. (Glaser et al., 1999)

Turner (1978), has based his Grounded Theory research about disasters on
official accident reports. In spite the fact that, in the aftermath of Entre os Rios

disaster immediate (and somehow concurrent) official Commissions were appointed
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to investigate its causes, at the beginning of this study no findings were available
making this an impossible means.

Although our literature review on accidents was undertaken at a much later
stage of the research process, and obviously much after sampling decisions had
been made, we think some writers’ opinions about the issue should be usefully
included here.

Most readings came to demonstrate that official reports could be rather
misleading too. In addition to being designed towards attribution of responsibility and
blame, other critics to those documents (Reason, 1990, p.16) stressed they always
mention insufficient data and linearly describe what in reality had been a complex
set of “analogue” events. Perrow (1999, p.384) reports a study by Leo Tasca
proving the highly biased nature of apparently above suspicion reports from
government bodies.

An exceptional and almost unique case is Judge Mahon’s “Verdict on Erebus’
(Mahon, 1984) nowadays considered a hallmark on the organizational investigation
of disasters, but initially banned by authorities and only 20 years later officially
recognized by New Zealand’s Government.

Sagan (1993) citing Normal Accidents’ Theory (NAT) also calls attention to
using document sources produced by organizational players who are looking for
self-defending their interests.

Turner (1978, pp.10-11) presents a table with a “Summary of Western's
classification of sources of accounts of disasters and some of his main comments”
which provides a general picture about this problem.

The fact that Nergaard (2001) has based her doctoral dissertation on scientific
papers published in “Harvard Business Reviews” also illustrates how the concept of
documentary sources can expand, within applied Grounded Theory methodology.

This notion, associated to the ethical issues already mentioned, led to our option
to use another kind of documentary sources: newspaper articles, a document
source also cited by Glaser et al. (1999, p. 170) among useful library materials.

This choice is not without problems, some of which will be stressed bellow.

First, such writings are not without biases, many of them resulting from power
and politics’ influences.

Second, newspapers sometimes tend to explore the most theatrical sides of
events, instead of focusing other existing perspectives for the same issue, because
of sales figures, for instance (Toft, & Reynolds, 1997).
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Third, usually journalists do not have enough time to undertake exhaustive and
accurate data research before writing, due to the constant pressure of publishing
deadlines (Sousa, 2000).

Turner, also refers journalistic accounts of disasters, dismissing most of them as
“partial, distorted or sensational’ but exempts some sort of journalism (one we now
call investigation journalism) which, by concentrating on a single story and with
persistent investigation, he believes able to provide useful information dossiers.
(Turner, 1978, p.14)

On the other hand, such documentary sources also present advantages, not
only for the present purpose, but also in a more general point of view.

First, they are publicly available, which, although being a matter of researcher's
convenience, also guarantees unrestricted documentary access, a situation seldom
completely achieved whenever there are archives (organizational or individual) on
stake. Furthermore, some useful and unexpected archival data sometimes happen
to be mentioned by this means, while being otherwise difficult to identify.

Second, although indirectly, they often convey the testimony of many
participants. This is particularly useful when interviews are excluded, such as in the
present study. Sometimes this sort of contact is registered so soon after the event,
that testimonies may still be regarded as more spontaneous and natural, being
generally acknowledged that rational justifications appear gradually later on and
often act as self-defence barriers.

Third, printed press includes publications with different periodicities, which also
means papers’ preparation time. Newspapers and magazines have specific contents
profiles, and often style characteristics, of their own. Besides, within each
publication there are always several different contributing persons, whether regular
journalists, columnists or invited contributors, who provide a diversity of tendencies
and insights.

These factors altogether make us believe that newspaper articles can be rich

vehicles of information and thus constitute useful documentary sources.

Research process

We want to stress here, that data sampling and collection phase were clearly
accomplished out of the Grounded Theory criteria. Strict obedience to the Grounded
Theory principles would recommend the collecting of a few articles, working upon

them, comparing data and sources among themselves and than moving to another
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collection of articles, in a recurrent collection and analysis move according to the
research’s own developments (Dey, 1999; Locke, 2001).

In the present case - taking into account the well-defined type of documentary
sources chosen as sample as well as their gathering process — the assumed option

was to collect the most before analysis.

Sample

One major Portuguese newspaper, “O Publico”, was initially chosen as the
sample, where from articles would be analysed, considering it is a major national
daily news journal.

However, this initially focused purpose was expanded so as to include news
related to the disaster that were also issued on a major weekly journal, “Expresso”.

This wider choice represented an enrichment of the analysis on the following
grounds: it is obvious that publishing periodicity has a major effect on the selection
and treatment of journalistic information. Therefore, different choices are to be done
between a daily and a weekly publication (whether being on paper or digital support)
when it comes to subject selection and writing (Cascais, 2001).

Another sampling decision was the time span for this study, (i.e.) which dates to
include on the analysis from the very first lines referring to the disaster. Entre os
Rios keeps being discussed nowadays, and each reference to any of its
Commissions’ new results still calls for headlines.

We chose to include articles from the disaster onset date (4™ March 2001) until
the end of that same year.

References to the disaster were frequently made during all this period as it was
elected as one of the few important events of 2001. Another advantage of such time
span, was registering reactions more close to the disaster as well as more elaborate
commentaries, arising from some distancing in time.

Data Collection

The first move towards searching the subject of Entre os Rios disaster in
newspapers’ articles was made through the Documentation Centre, Centro de
Documentacgio e Informagéao (CDI) of “O Publico” and later on, also the CDI of
“Diario de Noticias” (another major daily newspaper) also to retrieve articles edited

by O Publico as explained later.
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This was a new personal experience and the expectations that, similar 1o
libraries, these CDI would allow users’ database search within their premises,
proved wrong.

Although with some automation degree differences between each other, both
CDI provided “press dossiers”, Dossiers de Imprensa (DI) organized by main
subjects and events, and primarily intended to assist resident journalists on their
work. In what refers to the Entre os Rios disaster (whose impact has already been
mentioned), there were specific DI with abundant documentation.

One particular feature of the DI, is the fact that they collect not only the articles
pubiished by the journal to which the CDI belongs to, but other articles published by
external newspapers and magazines (some foreign), whenever considered of
relevance to the overall dossier information. This enabled cross-matching of the
articles published by O Publico on the disaster, that were included in the DI
organized by its own CDI, with those included in Diario de Noticias’ DI. This step,
although lengthy, proved helpful because it recovered some articles that were
missing, and therefore granted more exhaustive collecting.

In what refers to "Expresso”, this weekly journal allowed free Internet searching
of its articles at <http:/lon|ine.expresso.pt/pesquisa/default/asp> a feature that was
used. It enabled retrieving all articles related to a subject whether from the main
journal or its associated supplements and magazines. All journal issues thus
identified as heavily related to the Entre os Rios disaster during the period under
study, were bought in original paper form from the journal's bookstore, while other
sparse articles were printed from the Web.

Article inventory and identification

The gathering of so many articles required an organized way for their registering
and identification.

This was addressed by using the features of a spreadsheet. All collected
articles' references were inserted using the following parameters, whenever
available: date, source (original publication), main title, author(s), page and finally an
identification reference assigned to help on future citation of each article.

This identification reference or unique identifier (intended as libraries’ "call
numbers") was created so that it would include some straightforward and useful
information data: alphabetic initial identifying the DI or database where the article
was collected, numbers indicating the publication date, acronym attributed to the

journal or magazine where that article was released, and initial words of the title.
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After that work, all redundancies were eliminated and many lacking elements
completed.

One of the advantages of choosing a spreadsheet is its sorting ability, which
was used to split the global listing by information source. Articles analysed from O

Publico and those from Expresso are listed on Appendixes A and B.

Data Analysis

The choice of Grounded Theory poses some uncomfortable issues that have
already been addressed in this text.

The construction of a sort of research guideline with the aim of assisting in the
steps to follow, and based on the extensive reading about the method, proved a
very useful option. At many points, it required a careful evaluation of different
conceptual positions to select those procedures judged either more accurate or
more appropriate to the present purpose. Besides the fathers of Grounded Theory,
most orientations were extracted from the works of Dey (1999) and Turner (1978).

Because this research came to be more extended in time than expected, such a
working basis assured to the researcher some sort of consistent guidance
throughout a much loose process.

The steps that were undertaken are described in detail in the text to follow so
that the outline used, thus becomes comprehensible to the reader.

The first step was an analysis of all selected articles identified as linked to the
Entre os Rios disaster that were published in 2001 in a major diary (O Publico) with
190 pieces and a major weekly (Expresso) with 51 pieces. Therefore, Open Coding
analysis was undertaken in a total of 241 journal articles, each considered as an
entire piece of information to be analysed.

During this phase, two simultaneous operations were systematically carried out:

One, the creation of cards one for each of the articles, headed by the unique
identifier attributed to the article being analysed. All subjects judged interesting for
the analysis that were retrieved in a single article, were registered on such card.
These subjects were mentioned in the form of "labels” that, so far, were considered
preliminary and imperfect. New labels received a sequential number, corresponding
to the chronological sequence of their creation, and thus linking the article’s
reference to its contents. A photocopy of one article card sample is shown as
Appendix C.
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Tools used were A5 handwritten cards and their filing followed the sequence of
analysis, (i.e.) identical to the spreadsheet chronological sorting of articles for each
journal.

Another, simultaneous operation in this second phase was the generation of a
similar set of cards, one for each of the Open Codes that were created. Those
excerpts of the article best thought to illustrate and justify the inclusion or creation of
the label, were transcribed on such cards. The article's unique identifier was always
mentioned, so as to enable later location of the quotations. A photocopy of one
Open Coding card sample is shown as Appendix D.

Tools used were A5 handwritten cards, and their filing was by alphabetical
order.

Another procedure also took place from this phase on. It occurred at any
moment of the investigation and thus encompassed various research phases. it
aims at registering any of the researcher's thoughts, questions and notes in Memo
cards, sequentially numbered as they were produced. When Memos were
generated from an Open Coding concept, that specific concept's card would
mention the Memo card number, to facilitate linking.

Tools used for memoing were also A5 handwritten cards, that were arranged by
number sequence. A photocopy of one memo card sample is shown as Appendix E.

Although all articles were the object of our analysis, some of them did not
generate any card. This happened whenever their content did not bring any relevant
data for the research purpose.

After Open Coding, 41 Open Concepts had been produced. Most of the 41
corresponding cards aggregated several pages (i.e.) cards, under a same open
code.

Those initial open codes were recorded on a word processor list, with some
primary notes about their contents. [Appendix F]

It became necessary to review and reduce those concepts, which was achieved
through several concurring processes, all within a next research step.

The initial phase had been time-consuming and therefore it became
indispensable to read all cards and re-check their contents.

Such extensive re-reading of both concept cards, and memos, had the
advantage of facilitating at this stage the creation of a by-product, which neither had
been envisaged beforehand, nor was methodologically required, although it came to
constitute a second step in this process.

Profiting from this re-reading process, many factual information and dates that

were scattered and partially mentioned over the two hundred and forty five articles,
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were now pulled out from the cards. After their chronological ordering, a
chronological register was produced in the form of 3 documents, organized in
accordance to 3 subject areas recurrently mentioned in the newspaper articles of
the Entre os Rios disaster. overall management of "obras-de-arte" in Portugal;
specific management of the bridge of Hintze Ribeiro; overall management at the
Douro River.

These documents compose a sort of framework for the Entre-os-Rios disaster
and proved very useful later on. They were listed using simple word processor, and
are shown as Appendix G, H, |.

Third phase: At this point and directly related to the aim of evolving from the
first concepts, a table was made listing all 41 Open Codes where their main features
were concisely put in. Besides the concept (and referral to other concepts whenever
judged related), this table registered data regarded as more important from its
contents (actions and agents), and wording (terms) more frequently employed in the
articles used as source, and therefore judged to best contribute to the concepts'
characterization. On the very right column, some notes about each open code
concept were added later on: suggestions about whether elimination should be
envisaged or subdivision of the open code, or instead, aggregation of several
related concepts into a single one, or even the creation of a new phrase formulation
to substitute the preliminary open concept.

The tool constructed at this stage was a straightforward word processor table,
hereby shown as Appendix J.

This synthesis-table greatly assisted in further analysis, for it allowed not only a
global perception of the main features registered by then, but also a cross-
visualization of all data, which was hardly possible by means of the detailed Open
Concept cards.

The fourth phase had several aims:

One of them was the exclusion of all Open Concepts that presented poor
explanatory power, lack of occurrences, (i.e.) low level of data registered, or were
considered of secondary interest to the subject under study.

Other aims were the aggregation of concepts considered somehow duplicated,
and also the splitting of those that were heavily overloaded.

At this stage, a first attempt of code ordering and prioritisation as well as of very
preliminary code groupings would occur. From the notes of the synthesis-table, this
step undertook concept aggregation and evaluation (handwritten) and directly

eliminated 12 on a first approach. A second more elaborated approach further
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reduced 6 entries, getting to a new total of 23 Open Concepts. However, those
concepts still kept their initial unrefined description.

Transition into new labels, although only applied to some of the open concepts,
also happened for the first time, and was registered by means of another word
processor table that was entitied as “further analysis of open codes”. [Appendix K]

This new table mentioned each of the 23 open codes that had passed beyond
the initial phase, followed in the same line by the reasons that suggested an
eventual reformulation, splitting, fusion or maintenance of the concept. Possible
links among concepts (opposite, related, broader, narrower) were also registered.
The final outcome was noted down on the right column, grouping all new labels that
resulted from this work.

This phase achieved a total of 19 labels, still considered as Open Codes,
although some had been rephrased in a less conversational style than before. Some
authors (Goulding, 2002) consider this step as a kind of preliminary conceptual
categorization.

At this point, the methodological condition referred as category saturation
(Strauss et al., 1998, p.136) was considered achieved. According to Dey (1999) that
is the moment where data stop generating new ideas, and where categories are not
further developed by new data additions.

The goal for the next, fifth phase, was to define each code in accordance to the
characteristics and qualities that had been implicitly recognized and identified so far,
in the source-articles that had originated the creation of that specific label. Although
sometimes described as abstract, such definitions develop unequivocally from the
substantive case, and are not generalizable. The final product hopes to embrace
explicitly and consistently the main features and situations behind the label,
therefore enabling a thick comprehension of the coding, although one directly
embedded in the case.

The result was also recorded on a word processor table. [Appendix L]

The sixth phase of work meant to move towards a conceptual definition.

This stage was a very complex one, requiring constant interaction among data,
definitions and thoughts. If ever Glaser's phrase about Grounded Theory requiring *
a tolerance for feeling out of control” (Glaser, 1998, p.11) was applicable to this
research process, this was the phase were it was felt as more appropriate. The
purpose of raising thoughts and words emerged from a particular setting (and still
linked to it), in order to bring them to a higher, broader and extensive level of

analysis is difficult and demanding.
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At this stage, different processes often happened simultaneously, most were
associated and the researcher's focus kept moving back and forward. However
difficult to distinguish while occurring in practice, they will be independently
described for the sake of precision. They have been considered as jointly integrating
this same phase of work, because of their constant interplay.

A preliminary inter-conceptual distinction between categories, properties and
dimensions was to be carried out, a procedure that was mainly assisted in the
present study by the theoretical orientations offered by Dey (1999) who provides a
valuable clarification of these designations, as well as a useful reference to the
analytical processes underlying each of them.

Another aim was the systematic transformation of those concepts and
categories into more abstract entities. Such a conceptual formulation hopes to
proceed gradually from the level of the substantive case, until reaching a more
abstract formulation level.

A provisional set of the properties and interrelated categories was generated.
Thereby, some very preliminary and very basic hypothesis emerged.

Constant comparison with data, always recommended in Grounded Theory, was
present and helpful throughout this phase. Also, the methodological
recommendation to review and develop data analysis considering the definitions
produced in the previous phase was followed. Information registered on table
already shown as Appendix K, was thus regularly explored and considered very
useful to the purpose in view.

Another closely interlinked process occurring at this same phase was the
exploration of categories. Guiding aids used for this purpose were some of the focus
for analysis pointed by Dey (1999), either based in Bernard Glaser’'s or in Strauss
and Corbin’s different views and tools to help in the identification of processes !

In spite of all written support, it was a very uncertain process and developing at
irregular pace as well. One particular difficulty that deserves mentioning, was
keeping the sense of balance between a more spontaneous, eventually less
conceptually organized application of the method, and another one, close to the

theoretical definitions and thereby more structured.

! Processes constitute an essential component of the theoretical basis of Grounded

Theory and “represents the dynamic and evolving nature of action/interaction”. (Strauss et
al., 1998, p. 179)
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The outputs from various steps of this whole work phase, were recorded from
the very beginning on a series of word processor documents. The fact that 4
different versions of such document were produced during this particular stage of
work, may give an approximate idea about the complexities that were faced during
the analysis. [Appendix M]

As a parenthesis, we wish to mention here that, while working at the diverse
presentation forms taken by this table, English language concepts were first
introduced along with their Portuguese equivalents. By then, it was already clearly
felt that English language provided better concision and descriptive power to the
conceptual headings as well as could anticipate an easier confrontation to the
literature (almost totally English-written), an essential part of the process to happen
on the very next phase. Vocabularies were thus kept in bilingual presentation to
enable easier linking to the initial open concepts until the 6™ version of the same
document, the last before literature confrontation. From that time on, English version
prevailed.

However, the decision to write the dissertation text entirely in English was not
directly connected to this phase, but came later also as the result of this.

The seventh stage of the research process aimed at the transition to an initial
hypothetical level, through tentative links between identified categories. At this
stage, all concepts, properties and dimensions that had been referred so far, were
for the first time ordered in accordance to the notions of initiating, contextual and
intervening conditions, as well as their putative outcome.

Some of the logical links became more easily evident than other. The same
occurred with causal relations.

The call for attention by Dey (1999) about the importance of plain common
sense and the knowledge of how things happen, was precious to this phase and
once again required checking with data.

The results during this phase of work are recorded in further versions of the
word processor document above mentioned, now at its 6" version, as a result from
the several stages of the conceptualisation process completed so far. [Appendix N]j

Leaving aside the research data to turn to the scientific literature on the field of
error, failure, accidents and disasters, was the next and eighth phase of this work.

During this extensive reading process, some additiona! works came to be added
to the initially collected bibliography. Some looked forward to enriching the specific
disaster literature, other represented theoretical and conceptual frameworks to
which recurrent reference was found in the readings, thereby compelling to their

examination as well.
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As the reading phase was developing, some interesting, interlinked
developments with our previous data took place, which deserve proper mention.

Terminology was an immediate one: in many cases, vocabularies were
productively substituted by other expressions, more commonly used in the published
documentation being studied.

It was particularly motivating to discover that there were many grounded
concepts that had emerged from this case, which had counterparts in the form of
conceptually relevant and well-known designations in the scientific literature.
Whenever theoretical concepts, already coined as scientific valued terms, were
judged equivalent, and thereby more appropriate to provide insight to the case, they
were applied.

This was not always a straightforward terminology operation, but eventually
brought about an array of other conceptual rearrangements. Keeping some
dimensions that were already established as making part of those scientifically
recognized concepts, seemed redundant and useless, thus becoming the most
frequent reason for such rearrangements.

This is obviously connected to the recurrent fit that could be established
between many features of the Entre-os-Rios accident and a great number of cases
that were referred in the literature studied, in spite of their different settings and
dates.

The great impact this newly absorbed theoretical focus had on the present
study, also had another opposite, though equally interrelated side, the ways the
substantive case did not fit into some of the theoretical theories examined.

Time taken by this new phase of literature reading, forced to some occasional
data re-checking. The factual sheets mentioned before as a “pby-product” generated
during the second phase of research, were very useful during this particular kind of
data comparison. At this point, a sort of outline umbrella chronology was also
organized and facilitated from a simple internet search in the Portuguese
government site
(http://www.portugal.gov.pt/PortaI/PT/Governos/Governos_Constitucionais/) with the
aim of contributing to the location of events, as they developed in time. [Appendix O]

After theoretical confrontation of grounded data and published literature, a new,
hereby considered as ninth phase of analysis occurred, aiming at verifying
relationships among the main categories previously established throughout all this
constantly connected and upgraded research process.

Many authors either defend (Goulding, 2002), or apply (Cunha, 1999), different

models of diagrams as useful tools to assist in the presentation of such processes
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and relations. Considered as a sort of causal model of relations, a diagrammatic
causal model was therefore constructed and considered as a valuable means to
obtain an explanation of the subject under research and concurrently assist in the
emergence of core categories.

The main purpose of such model was to achieve theoretical integration, thereby
facilitating the basis for the theoretical statement of the research. Because this
model is closely related to the discussion of the findings, it will be presented in the
next section of this text.

This led to the tenth and final stage of our study. The goal here was to connect
the grounded findings emerged from this particular research with the overall
repository of scientific data in this area, aiming at the generation of new ideas.

Clearly, this final phase became a key one, as the researcher intended to
achieve linking among all diverse issues, tools and phases previously generated.

Interlinking literature findings, the causal model and the conceptual organization
under initial conditions, mechanisms, internal context, intervening conditions,
phenomenon and outcomes led to further rearrangements of the table already
mentioned as Appendix M. It was again modified from the eight phase onwards, until
reaching what was finally considered to be a satisfactory understanding of the
emerged findings. This is shown on Table 1, at the beginning of the Results section.

To assess that our specific grounded findings were not lost during the
theoretical process we checked actual theoretical concepts (categories, properties
and dimensions) against the 19 open concepts emerged from the 41 preliminary
ones and confirmed that they were all represented into new labels.

Although further steps in the research process, such as presentation of a
grounded model and considerations about nuclear (core) categories could also be
included into this section, we chose to postpone them until the end of next section,
the presentation of results. As they come as a logical sequence of findings, we think
they will gain from better hindsight if located at that point of our text.

As Turner (1983) stressed in one of his Grounded Theory guiding articles,
quality of the result in Grounded Theory is much more dependent on the
understanding by the researcher of the phenomenon under study, than in many
other kinds of methodologies.

Whether the incorporation of the researcher’s ideas and thoughts into the rich
and relevant scientific literature studied produced any theory, either “substantive” or
“formal” (Dey, 1999; Locke, 2001) that can be considered as new and relevant

regarding the subject under study, will be judged in the next part of our dissertation.
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RESULTS

Because of the specificities of Grounded Theory, its findings do not follow a
single pattern of presentation, thereby offering to the researcher less guidance and
support, albeit allowing more freedom in this matter.

The few collected academic dissertations, that were expected to work also as
orienting models in this matter, had undertaken quite different field applications of
Grounded Theory principles. From this, further variance was added to their texts.
The fact that their authors came from different national cultures, worked in different
research areas, did their research in different times and presented their thesis to
universities from different countries, may also have contributed to the overall
variability.

The theoretical conceptualisation of these works, once more illustrates how
many diverse perspectives can be included in the academic recognition of what
constitutes Grounded Theory research.

Turner (1976b) presented all categories that had emerged from the analysis,
providing an “umbrella construct’ thereby considered the core finding. Correia
(1996) organized an axial model from the categories emerged during her research,
and established a core concept. Cunha (1999) described constructs, categories and
variables and, from their diagrammatic correlations, achieved a grounded model for
his findings. Ngrgaard (2001), mainly described categories and dimensions
originated from her analysis, made with the assistance of specific computer
software.

It is against such framework that our presentation of resuits will be developed.

We will start by inserting Table 1, the final version of many previous conceptual
steps occurred during our research analysis and thoroughly described in the
Methodology section.
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Presentation of categories, description of their properties and dimensions

While the overall list of concepts, categories and dimensions is shown on Table
1, each category will be explained here through the properties and dimensions that
justified its conceptual relevance in this case.

Some of the concepts were created, while others were adopted from scientific
literature, whenever appropriate. Making use of constructs from previous researches
that had the fortune to combine terminological impact with new relevant conceptual
findings was considered natural, desirable and even mandatory. Their paternity will
be legitimately attributed in the following section, where literature confrontation and
discussion of the findings will occur.

Because results emerged from a grounded analysis, they will be continuously
embedded in the case. In order to establish the link to the corresponding source-
articles, each cited article is referred by its specific call-number or reference code.
Their construction and interpretation has been described before at the “Aricle
inventory and identification” part of the Methodology section.

Not all articles that addressed each of the topics will be mentioned, only those
judged either as more illustrative or as more explanatory in the light of the specific
concept being addressed. Relevance was favoured against exhaustivity.

Transcription of the parts being referred was judged necessary. However,
including here extracts of the source articles, would undesirably expand our text and
thus prevent a more easy visualization of results. Therefore, we chose to present
them as Appendix P. To allow easier verification, quotations will keep the same

order as they appear in this section.

Government influence over organizations

The property of “Central power re-engineering decisions" is further specified
through a first dimension of “Recurring setting changes”. This concept was identified
both in what refers to national bridge management and to sand extraction and
controlling at the Douro River, two different domains that will be often called upon
during this work. Those deep organizational changes included, among other
features, transference of hierarchies among ministries, institutional extinction and
splitting of previous roles into new organizations, head persons’ replacement and
organizational exchange of responsibilities. The way this happened in time is better
illustrated by a document already shown as Appendix N. Among the various articles

in the background of these concepts’ generation [Ex010310EXdequem] and
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[Pbd010306PUBLfalta] about Roads and Bridges' management and
[Ex010317EXPareias] referring to the Douro River, were chosen as representative.
The second dimension “Responsibility and accountability levels” was grounded in
many of the source documents. Slack responsibility and low levels of accountability
are often cited as an overall national cultural problem involving organizations and
individuals and intersecting all domains of activity. [Pbd010305PUBLirrespons;
[Pbd010309PUBLaosabor]; [Ex010310EXPdequem}; [Pbd010315PUBLestado] On
an ex-post situation the frantic discussion over responsibilities pointed at a higher
level led, to one minister warning to a confusion between responsibilities for the
disaster and its causes. [DN010315PUBLtomada]

Organizations’ Legoing and Colage

This construct is based on two properties. The first one, “Shifting of
organizational relative positions” addresses the hierarchical new adjustments
expected from such extensive organizational rearrangements. It is approached by
two dimensional concepts “‘Level of roles’ readjustments” and “Clarity of
responsibility mapping” both related to the degree of explanation and intelligibility
that was associated to those major organizational changes. The substantive case
points to the occurrence of a low degree of clarity in either dimension. This was
noticed for the Roads and Bridges domain [Pbd010307PUBLconservag] and also for
the Douro river sphere where, after the accident arguments arose between ministers
of Environment and of Social Equipment about the scope of jurisdiction that each of
their institutions had over the control of sand extraction. [Pbd010309PUBLind];
[Pbd010310PUBLsocratesna] In the aftermath of the disaster a maritime officer first
arrived at the settings, soon recognized not being clear who would be the
coordinating body for rescuing operations, once there existed several authorities
with jurisdiction over the river. [Ex010310EXPcastelo]

The second property “Cross-institutional clustering disregard develops from
outcomes at another level, those that involve cross-linking among independent
institutions. This concept is based on two distinct but equally potentially hazardous
dimensions. Both can be found in the Entre os Rios case. The settings of the
disaster are by themselves an illustrative example of a complex organizational
interplay. Concurrent jurisdictions over Douro River (margins, sand extraction,
navigable water stream, ecologic impact) [Ex010317EXPareias] while allegedly
distinguishable in theory, in practice became eventually difficult to establish, thus
grounding the “Inter-organizational overlapping areas” dimension. However the
other dimension — “Inter-organizational empty areas” - must also be considered

here. The bridge was a specific social equipment which, although under the specific
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authority of the national institute of roads (IEP), also crossed over a river important
enough to raise the questions that were mentioned in the previous topic. In spite of
this, no reference was found to the existence of any kind of articulation among those
different bodies. Our evidence is grounded in the absence of articles at this point.
There is reason to believe that, from such required domains-integration level, the
bridge of Hintze Ribeiro was nobody's land. A possible exception that was noticed
within the framework of Douro river management system, is the reference to an
intended Plan to assure safety of border and cross-over constructions, such as
bridges. Another one is an aborted alert from IEP (Roads and Bridges) to DRAN
(Douro River) foliowing the 2000 report on the Hintze Ribeiro Bridge condition. Both
incidents apparently had no consequence. They will be specifically addressed later,
with their corresponding article quotations. The first one [Ex010317EXPareias], cited
under Regulatory framework impact / Controlling agencies' empowerment and
accountability and the second one [Pbd01031OPUBLinstituto], cited under Failure of
foresight / Drifting management.

Regulatory framework impact

It is important to recall here that, in the present case, both IEP, while operating
on the area of Roads and Bridges, and IND, DRAN and CPD over Douro River,
were controlling bodies.

This category raised out from two properties.

The first one, “Controlling Agencies’ empowerment and accountability” was
dimensioned in three concepts all tightly connected in this case, as illustrated on
one of the source-articles. [Ex01031 OEXPchegou] Criticism in this subject seems to
encompass several years. [Ex010310EXPrelatério] The “Degree of adequacy of
regulations” dimension comprises not only the non-existence of regulations but also
ihe level to which available regulations corresponded to the aims they were intended
to address. This emerged from points made in articles whether addressing 1EP or
the various intervenient organizations around the Douro. The existence of a
«Regulamento de Seguranca € Acgdes para estruturas de Edificios € Pontes»
(published as law in 1983) was reported, while referring it did not address thé
question of time intervals between inspections neither mentioned the liabilities for
non-compliance with the rules... [Ex010310EXPchegou] In what refers to the Douro
River the situation may be considered analogous. Both a Norm of the Ministry of
Environment and a Law on the use of the water domain were pointed out as the
written rules that supported many of the institutional actions in this area. However,
allusion is also made to a future Plan, yet apparently non-existent, intended to

address the safety of constructions on the borders and over crossing water.
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[Ex010317EXPareias] This was already previously referred in this text. A second
dimension named “Resources’ allocation level” is closely linked to the previous one.
However appropriate any existing regulations may be, regulating bodies cannot
achieve their goals if they are not provided with the necessary means for that.
Mentions were made to an overall gap between resources and necessities
[Ex010310EXPquestéo]. Specifically referring to the Roads and Bridges’ field,
severe lack of staff is reported since the last operating period of the predecessor
institution, JAE. Allegedly, this was among the several factors taken into account
when organizational re-engineering was undertaken, an issue that will be addressed
later in this section, at Boomerang management / Development of backfire
strategies. By the time the collapse occurred, IEP was cited to have insufficient
means [Pbd010308PUBLhafalta] admittedly affecting their institutional controlling
role performance [Pbd010308PUBLnenhumal. In the river domain there is a mention
to DRAN being compelled to trust arrested boats to their owners because there
were no conditions to keep them apart. [Pbd010313PUBLlegislagao]
“Recommendations’ implementation level” came out of the logical confirmation that
activities which were assumed to be under any form of control, whether bridges or
sand extraction, were not incorporating many of the existing regulations often, but
not always, because of what was described in the previous dimension. A first
mentioned inspection to JAE, in 1994, among many other critical issues, already
detected failures in the inspections. [Ex010317EXPrelatorio] Both JAE and IEP did
not implement specific recommendations that were issued for the Hintze Ribeiro
Bridge at different years. [Pbd010316PUBLjae] This dimension also refers to the
application of sanctions as described in a source-article, where the ingenious
techniques used by sand extractors to elude control penalties are
described.[Pbd010313PUBLIegislagdo] A global condensed picture of the issues
referred in the two activity domains that are being analysed also exists.
[Ex010310EXPchegou]

The second property, “Controlling/controlled interplay’ has a single dimension
emerging from the “Degree of conflicting interests” that involve both regulator and
regulated bodies. An extreme illustration, were accusations of corruption at the road
and bridges’ domain. Those were the main reasons given to order an investigation
to JAE that occurred in 1998 [Ex010310EXPdequem]. Amiable relations between
sand extractors and controlling agencies, such as DRAN and CPD, were specifically
reported when alluding to the many ways regulated parties used to pass over legal
impositions. [Pbd010306PUBLcadaum]
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Front and back span

This category was constructed from two properties. The first one “‘Power
distance” got its dimensions both from the perspective of Central versus Local
power and politics and from the organizational gap between top level management
and front level operations. “Central versus Local politics”: The theme of a constant
confrontation between Central Government together with his more significant
representatives and local authorities and citizens was recurrent in the source articles
although sometimes it was kept as a sort of back screen to other more prominent
questions. This “guerrilla climate” was reported to exist from many years ago. For
this region to have attained such a deep state of isolation requires 2 look far back
into the lack of relationship between local and central power.
[Pbd010315PUBLfaltou] Local citizens, headed by their directly elected mayor, were
pressuring Central authorities for a new bridge. The regional representative of
Central Government (Governador Civil) neither supported the same kind of
priorities, nor agreed with the existing civilian influencing movements. Those
conflicting perspectives came from differences at the election level, translated into
central or local administration representing authorities who, in this case, were
aggravated by the fact that they were from adversary political parties.
[Pde10315PUBLpecados] The other “Organizational top versus front line”
dimension is more focused on organizations and simply admits common knowledge
features of a centralized, hierarchical administration structure. Occasionally this gap
would emerge in some way from texts, like when top hierarchies formally assured
that illegal sand extractions had ceased since 1997 in spite of IND’s 1999 reports
referring to the maintenance of that practice. [Pbd010313PUBLareeiros] This goes
without mentioning actual testimonies of the same reality.
[Pbd01031 3PUBLgovernonegal

The second property is “/solation’ and this was the genuine word recurrently
employed in many of the articles. [Pbd010306PUBLconcelho] It was dimensioned by
the “Extent of outsiders’ silencing”. This concept intends to mean much more than
any geographical  or physical distance and non-communication.
[Pbd010315PUBLcatelo] 1t is somehow expressed in one of the articles that
describes it as being not a physical but a political and institutional kind of distance.
[Pbd010315PUBLpecados]. The fact that during the regionalization campaign in
Portugal this very region (Concelho de Castelo de Paiva) had been previously
referred to as a most paradigmatic example of administrative deregulation, cannot
be eluded here. [Pbd010315PUBLterral; [Pbd010315PUBLpecados] It stresses a

particular kind of isolation where people are not listened to, and come to be
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forgotten. Whether these interior northern communities were intentionally put aside
from European’s investment money out of the scarce number of electors was even
mentioned in some articles [Pbd010315PUBLestamosal]. It is worth mentioning here
that, in the aftermath of the disaster, there was a delay of about 24 hours in the
rescuing operations because this administrative region did not have any of the
usually established mechanisms of civil protection. Therefore, calling for the right
authority (Marine Authority) took a whole day more than it should under normal, (i.e.)
non-isolation circumstances. [Ex010310EXPcastelo]

Globalllocal climate changes

“Unusual weather conditions” property acknowledges this being a year of heavy
rain and strong flood described in its 2 dimensions, “Increased rain levels” and
“Increased flood levels”. [Pbd010306PUBLponte]; [Ex010310EXPinverno] Those
particular conditions were frequently cited and often associated to the bridge
collapse.

Failure of foresight

This well-known academic construct was applied here, as it appeared to provide
the most adequate conceptual wrapping to the 3 properties emerged from the
present study.

The first property is “Drifting management”, a concept considered appropriate to
label two dimensions that emerged from important features of the case. “Stuttering
(an imported term accurately describing a sort of arrhythmic and incoherent
movement) planning” was found for instance in the Roads and Bridges domains. An
international competition designed to enable a nation-wide plan conceived to answer
to the needs of bridge safety assessment, was abruptly closed. This happened after
significant work had already been done in launching the tender, and immediately
before publishing the ranking of firms that had applied. [Ex010310EXPrelatorio] It is
worth mentioning that, among the extensive and detailed specifications, one of the
obligations of the winning firm would be to produce a manual with procedures for
bridge inspection. [Pbd010315PUBLgestao}; [Pbd010314PUBLsangria] “Evanescent
decisions” is another dimension grounded in several statements, among which
JAE’s presidential order (of 1993) authorizing the construction of a new bridge for
urgency reasons. Particularly significant is the episode of an urgent dispatch from
IEP (President?) to be immediately sent to DRAN alerting to hazardous issues that
were reported in the 2000’s inspection of the bridge. This fax was never sent. The
fact that IEP’s Northern region director retired by then is mingled with this episode
but in reality nobody knows the reason why, neither the urgent message, nor the
procedures it should trigger, ever came to happen. [Pbd01031OPUBLinstituto].
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The property of “Communication/Information difficulties” is a widespread
recognized feature in many organizations. “Flow barriers” and “Content barriers” are
obvious dimensions behind some of the documented situations. They were
connected to issues already addressed before such as power distance, clarity of
responsibility mapping. Ambiguities were pointed even at the level of written rules
and law. For instance, it is mentioned not being clear whether the new institutes
were intended to be a solely business structure or still keep an administrative
attribute. [Pbd010310PUBLtribunall. The “Lack of interaction” concept was
considered to be a specific dimension, resulting from non-communication situations
in practice. It occurred in conflict situations, as those arising between local and
central government representatives over the bridge collapse that were reported
above. It occurred even in unexpected situations, as the one mentioning that difficult
personal relations between the President of IEP and his hierarchical superior, the
minister of Equipamento Social, led the former to directly meeting and reporting to
the prime minister. [Pbd010306PUBLpressdes]

The concept labelled as “llliteracy to hazards” is a property came out of three
dimensions. It is directly related to the inability to decode signs and thus be
prepared to face unexpected or surprising events. In the immediate aftermath of the
accident the Ministry of Social Equipment (through the office of the secretary of
state) made a statement declaring that there was absolutely no prior information
about the risk of collapse and that the last inspection had not registered any sign of
ruin. [Pbd010306PUBLVvisita] The first dimension, “Low learning aptitude”, emerged
from public criticisms pointing to previous national examples, considered as
comparable to the Entre os Rios accident, and yet never incorporated as
organizational learning. [Pbd010305PUBLirrespons]; [Ex010317EXPligdes] “Limited
warning awareness” refers to a specific problem identified in organizational studies
in this area. Here, it was often connected to other issues, some of which have
already been referred, such as outsider’s silencing and communication difficulties. it
is interesting to observe that many informal or semi-formal alerts (like the many
ones from local community and authorities) were disregarded in this case.
[Pbd010306PUBLdesastre] On the contrary, a citizen’s letter directly sent to the
minister of Obras Publicas (later Equipamento Social) originated a technical
examination of the bridge resulting in a “Technical report with Recommendations”
which was the root for the urgent never-sent message previously referred.
[Pbd010310PUBLIinstituto] “Decoy events” is another well-known coined concept
that is perfectly adjusted to the grounded findings. One of the earliest mentioned

inspections (1986) to the Hintze Ribeiro Bridge produced a technical report with
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several recommendations that were planned to incorporate an important
engineering intervention. Meanwhile, pressure of local authorities to the construction
of a new bridge is reported. This new and different line of intention brought as a
consequence that the prior technical recommendations were abandoned.
[Pbd010315PUBLverdade]; [Pbd010316PUBLjae] Thus, neither the new bridge was
built, nor the ancient bridge repair was resumed.

Boomerang Management

This was a constructed category. It emerged from a set of properties grounded
in important organizational features that emerged from the source documents of the
Entre os Rios case. The first property, “Development of backfire strategies”,
embraces several supposedly adequate strategies that turned out to produce results
that can be considered exactly the opposite of prior intentions. A particularly
important example comes from the fact that IEP needed to increase the number of
technical people inherited from JAE. This institution was already suffering from
severe lack of resources before its extinction. There are also references to the fact
that, by that time, technical people would keep mainly desk functions because there
was not enough money to cover travel expenses. [Pbd010314PUBLiep] Therefore,
to retain JAE's best engineers, while also attracting younger ones, the Institute
through its new organizational entity, was now able to offer higher-level salaries than
the usual in public administration. However, those applying to the positions would
loose the total amount of their retirement funds (Caixa Nacional de Aposentagées).
The outcome of this measure was that the older engineers opted for retirement,
while the younger ones chose to work for private firms. [Pbd010306PUBLinvaséo]
Although “Drain of expertise” and “Drain of experience” were tightly related here,
they are considered as independent dimensions, in the sense that they can occur
individually in other settings. Another dimension, also contributing to the same
property, is “Legal framing of illegal practices”, emerged from the Douro River
domain. The notion that sand banks pertaining to public domain were being
explored on a totally clandestine manner, contributed to the idea of creating a body
that would regulate the activity of sand extraction. After the disaster, Government
released public statements about the legitimacy of sand extraction, pointing to an
attested routine of daily controlling and reporting. [Pbd010313PUBLgovernoneg]
However, articles indicated that new licensing procedures just turned what was a
prior illegal activity into a legalized one. [Pbd010315PUBLestado];
[Pbd010308PUBLdeposito] The evidence that the licenses income granted IND a
legal profit from its controlling activity and therefore resulted into a twofold benefit

both to the extractors and the State is the reverse outcome, deserving mention here.
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[Pbd010313PUBLnegocio] This obviously facilitated, rather than reduced, the
activity allegedly under restriction.

“Imposition of artificial fixes" is a property resulting from two dimensions. The
first one labelled “Implant of power-staff into technical core” is grounded into the
reported evidence that, with the leave of even more technical staff upon the
transition from JAE to the IEP institutes, positions had to be urgently filled with new
people. However, these newcomers were not selected because of their particular
technical expertise, but because they were affiliated to the government political
party. Besides, they could also benefit from the installation regimen and thus directly
occupy head positions. [Pbd010306PUBLinvas&o] Next dimension, “Outsourced
core-knowledge dependencies” is grounded in analogous evidence and reporting to
different periods in time. First, there is an attempted intention of JAE to overcome
the notorious lack of human resources and yet answer to the recommendations
issued to its services. Although designed and organized by this institution, the
national identification and supervision plan previously cited, would entirely rely on
private firms applying to the international tender. [Pbd010315PUBLgestao] Second,
an external contracted firm undertook at least two of the four registered inspections
to the conservation condition of Hintze Ribeiro Bridge. The inspections produced
technical recommendations reports that were mentioned as well. It was during one
of these supervisions that the underwater video, later shown on TV, was filmed.
[Pbd010315PUBLverdade]; [Pbd010316PUBLjae].

“Acceptance of facilitating practices” is another property, which together with the
previous one tries to convey the idea that the same management style not only
imposes top level fixes but also enables the coexistence of another kind of solutions
at front level operations. The first dimension is the “Embedding of «practical drifts»”.
This imported concept advantageously applies to the data analysed, when we
realize that bridge controls directly performed by people from JAE or IEP, were
essentially relying on evaluations over the waterline. Present practice of IEP’s
control over roads, bridges and similar structures, was an evaluation relying on their
appearance. IEP’s President plainly acknowledges the fact, considering that other
kind of technical procedures were not possible due to the lack of technical and
financial resources. [Pbd010308PUBLnenhuma] IND also controls sand extraction
at a distance, producing estimations based on the boats’ loading capacity.
[Pbd010313PUBLnegocio] “Pervasive rule enactment” is another dimension
intending to depict the biased interpretation of rules on the field of operation. In the
Douro River domain, although 1994’s law imposed studies of environmental impact

for extractions over one hundred and fifty thousand cubic meters a year, DRAN acts
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as if the calculations apply only to each extraction and not to the whole. Therefore,
no such requirements for preliminary studies were registered in spite that the
notified amount of extracted sand in 2000, was about three hundred two thousand
cubic meters [Ex010317EXPareias]

“Enabling non-sensemaking” is a property that uses the root of another well-
known scientific concept, “sensemaking”. The dimension named “Loss of
institutional «durée»” does not come out of any specific article. It emerged instead
from the inference of how difficult, if not impossible, would have been for people
working in IEP, to keep a sense of organizational identity when their previous
institution was extinct and its mission was split and distributed among three new
institutes. Even before, by the times of JAE, a former Head of the Diviséo de
Conservagao de Pontes, refers how people envisaged the generalized departure of
colleagues, even their Director, how they felt without motivation and how each one
was actually doing the least possible. [Pbd010314PUBLiep] Furthermore, those who
remained in IEP, against expectations kept seeing key technical functions attributed
to outsourced personnel, and vacant internal places filled by many non-specialists.
The “Limited knowledge availability” dimension comes as a natural result of the
previous one, and is believed to apply to new staff as well. In what refers to the
Douro River domain, the creation of IND as a new organization, and the changes of
administration it went through in its former times, may let us suppose that both
dimensions could have had some significance as well. However, this was not
grounded in our articles. Further exploring of these two dimensions will be carried
out on the Discussion of findings.

Organizational disaster synergy

The first property, “Error prone organizations’ conjunction”, materializes on three
dimensions. The first one “Agents’ interplaying unawareness” was inferred from the
almost complete absence of any kind of inter-organizational planning or discussion,
at least one that liaised all controlling agencies intervening on a same setting.
Therefore, the only fact that we can call upon here, is the absence of journal articles
where concern about each of the organizations’ activities being eventually
interrelated was expressed. “Disjointed responsibilities’ perception” is also related to
the clarity of responsibilities’ attribution that was mentioned much earlier in this text.
The present dimension is supposed to address the outcome of those ambiguities at
the level of those executing. In what refers to the Roads and Bridges’ domain,
mentions were made to the doubts that were raised about competencies. Thus, a
written statement had been produced by IEP in order to clarify that ICOR was the
entity responsible for bridges. [Pbd010315PUBLmais] However, the technician sent
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to execute the last inspection of the bridge was from ICERR.
[Pbd010307PUBLconservag] Similar situation can be found in the Douro River
system. After the creation of IND, this body had its legal attributions focused on the
assessment of all activities that could interfere with the navigability of the river. The
margins of the river would be kept under the supervision of the Ministry of Ambiente,
therefore including the licensing of sand extractions, through DRAN. However, IND
took over the licensing role, in spite of the absence of any norm on this.
[Ex010317EXPareias]

“Nature/Organizations’ interplay” is a second property that acknowledges the
specific conditions acting on this particular case. Both dimensions “Accident
probability increase” and “Accident potential dimension increase” are grounded in
several reported examples, happened from 2000 onwards, that associated natural
and human causes of disaster, and by this were considered similar to the one
happened at Entre os Rios. [Pbd010307PUBLinverno] Acknowledging that it was
not just a drama caused by natural elements, but one with dimensions associated
with human error, caused a state of anger in the families of the victims.
[Pbd010308PUBLficar]

A grounded model for the Entre os Rios disaster

The concepts that emerged from data analysis were arranged according to the
role and sequence they are supposed to have played in the substantive case.

Causal conditions group together those concepts that were judged to constitute
the base-line, the initial conditions of this case. Mechanisms and strategies refer to
the processes that were used. The internal context intends to group together
enabling conditions, those within which the event occurred. Intervening conditions
are those that interfere in the time sequence between the cause and the outcome.
Phenomenon aims to join together the main conceptual conditions of the substantive
case. Consequences include the results, (i.e.) the outcomes.

From such conceptual organization, a grounded model for this disaster could be
drawn (Table 2). We followed in this the steps of previous researchers (Correia,
1996; Cunha, 1999) who chose to represent their findings this way, as a “paradigm
model of the grounded theory method of analysis” (Correia, 1996, p 70)
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Core concepts and the Entre os Rios disaster

The notion of “core” or “central” category, concept or variable, in spite of being
referred by almost all grounded theorists or researchers who used the method, also
has been subject to different interpretations.

For instance, while most — following the steps of grounded theory creators -
refer to a single, unique entity (Goulding, 2002), others accept that there can be
more than one core concept. Locke (2001), for instance, recommends a maximum
of 2.

Dey accurately points to what we also see as the main problem beneath this
issue, when he asserts: “By focusing on a single core variable, the research agenda
may become one dimensional rather then multi-dimensional. (...) perhaps it can no
longer deliver “the fullest possible diversity” of categories and their properties.” (Dey,
1999, p.43)

In any case the concept of core category presumes to represent “the main
theme of the research” (Strauss et al., 1998, p.146) and because it is acknowledged
to be difficult for the researcher to decide, both Strauss (Strauss et al., 1998, p.147)
and Glaser (cited by Goulding, 2002, p. 89) offer similar criteria to help in this
purpose.

It is under the light of so many conflicting thoughts and interpretations that we
elected 2 core categories, as emerged from our analysis: “front and back span” and
“boomerang management”. both are considered as central to the storyline and
accounting for a large amount of its behaviour, both are based on recurrent data and
closely interlinked to many other concepts. Finally, we also believe that their chosen
designation can be applied into other substantive areas, and thus hopefully lead to

formal theory.
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PHENOMENON CONSEQUENCES
Boomerang Organizationa