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Technical Note

The design, manipulation and analysis of SODA maguglire technical decision

support tools. This is not only due to the naturenapping itself but also due to the
guantity of individual maps, and their mergers,qm®ed in the research. In addition,
effective decision support tools provide a repaoygitor all map data, enabling the
joint analysis of particular features from othemvisifferent maps.

The research made extensive use of Decision Ex@pie software especially built
to support the methodology used. The authors atefyt to GVPesquisa for funding
the acquisition of this software, which greatlyisi&sl in versatile map design and the
discovery of significant analytical results. For nmonformation on this and similar
products see www.banxia.com
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Abstract

Judging by their success in Europe, Asia and NArtlerica, passenger and cargo
railways are appreciated as the key to infrastrattdevelopment in Brazil. The
issues are complex and steeped in uncertainty, ellsas political and economic
agendas, and a wide array of intersecting issuebl as business and unionized
interests, agricultural and industrial geographsmkads, as well as the emergence of
alternative power sources. Not only are the issystemic, but railway development
itself always comes as a physical network structufée situation under
consideration, in other words, is systemic fromhbibte soft and hard systems point
of view, thus promising a rich context for systestgdies. As an initial attempt in
understanding the situation at hand, the reseapbrted here applied the problem
structuring approach known as Strategic Optionselgment and Analysis (SODA)
in order to map and analyze issues facing the Bxaziailways. Strategic options for
the future development of the railways were idesdifand analyzed, and ways
forward for future research are proposed. In aoldjtthe report serves as an initial
knowledge base that can guide future systemic pigrstudies in the industry.
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Executive Summary
The report highlights major findings of a methodpbal investigation into Brazilian
railway development. A general result is that thyefour issues in railway
development are the role of government, the fubfitbe concessions, the state of the
track system, and the development of intermodaiices.

The governmenplays a key role. Key items that need to be adddegsclude the
manner in which the government stimulates investrfrem the concessions, and the
manner in which it uses the resources from CIDEont@buicdo de Intervencéo no
Dominio Econémico. The analysis indicates that geyernment objectives must
include: offering more resources to the concessiometing previously agreed upon
governmental obligations, and improving the natiomdrastructure. Overall, the
analysis indicates that the government needs atkmng plan for the railways that
cuts across political divisions, tackles short-temerests, and offers the country a
lasting and promising railway system.

The concessions face the task of balancing them owrporate needs with those
imposed by the government. Their main objectiveoignsure continuity of service.
This can be accomplished through investment in esipa and maintenance. The
latter, in particular, calls for the design of amienplementation and control system
that can effectively address maintenance issuesraly railway concessions will

never have complete autonomy over their activitiee to governmental oversight.
This might sound somewhat discouraging, and perlapsnomy is too strong a
term. The essential requirement here is for a gtiamd lasting partnership between
the concessions and government, one that cutssaelestoral victories or losses and
ensures continuity at the state, as opposed torgmental (or party), level. Research
shows that railway development and sustainabilitgers the stewardship of such a
partnership enables the fostering of the long steyard the ideal of privately owned
and market-based railways systems (Moyer and Thomi992).

The current track system faces a number of intextinproblems. It is old and in need
of maintenance. It must be expanded to key inchisamd geographic areas. Its
reliability is variable, as is the track width ifseDue to the convergence of the
system around the area of S&o Paulo, this partigglagraphic area requires urgent
attention, either to amplify the current configuwat or to move it away from the
capital. Finally, the concessions that operatehertitack leading to the port of Santos
face a much-needed overhaul of the track systethisnpart of the country. A main
complaint from the concessionarias is that lacgmfernment investment in the track
system is forcing them to use resources for thipgae that could otherwise be used
for the improvement of their own corporate operatioThis signals that effective
track management requires a holistic approach paorating the governmental and
concessionary issues highlighted above.

Relative to the other three, intermodality does aympear to be very complex. The
main objective is reduce the competition betweendesoand ensure greater
integration that serves the carriers as well ag ttleents more effectively. The

present lack of intermodality is traceable to poegi governmental preference for air
and road transport, as well as concentration oabbkshed routes instead of the
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|

development of new ones. Between the lines, onesrehat the problems of
intermodality are rooted in strong contemporargiiests for the maintenance of the
status quo. These interests may include those umkitrg unions, governmental

agendas, and regional industrial interests. It resstressed, however, that more is
required to confirm these conclusions analytically.
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Introduction

Strategic Options Development and Analysis (SOD#)ai problem structuring
method (PSM) with an established theoretical arattpral history (Rosenhead and
Mingers, 2001; Mingers and Rosenhead, 2004; Shaa, €&003). One of its main
contributions has been the development of a didyisgstemic approach to cognitive
mapping based upon Kelly’'s theory of personal aowts (Eden, 1988; Kelly
1955/1991, 1963, 1970). The approach has lent ttsel variety of strategic planning
applications whereby problematic situations arerdily mapped as systems (Eden
and Ackermann, 1998; Bryson et al, 2004; Bougorg§2i%Ackermann and Eden,
2005). The maps are then analyzed using a mixfugeaitative and graph theoretic
tools (Montibeller and Belton, 2006; Eden et al929Eden, 2004; Langfield-Smith
and Wirth, 1992; Wang, 1996). The basic resulthist tthe analysis enables the
identification of the strategic options availabfea situation, and how such options
relate to the wider context of operational issugs goals. As will be discussed in this
report, the usefulness of SODA analyses extendsefgond this.

The objective of this project was to apply SODAissues facing the Brazilian

railways in order to (1) learn about the compldxagion in question, and (2) identify

and analyze the strategic options available foir thevelopment. The report presents
the research methodology, the application of SORA¢ the ensuing results. It
proposes future research actions, and commentseopassible ways forward in the
development of the Brazilian railways.

The research enabled learning not only about tivays but also about the SODA
methodology itself. Indeed, as the application OD&#\ proceeded, much was learnt
through practice that is not reported in the SODWrature. As a result, the
manipulation of the raw data underwent a seriexh@nges from that proposed
initially. In order to appreciate these changeerlain in the report, below is the
approach to the raw data as initially proposed.

The proposed research aims to develop:

» pairs of maps for each of seven issues facing thazilBan railways: national
development, government role, operating companidsan rail, investment, logistics,
and maintenance (the issues have been chosen thertoelatively high frequencies in
debates surrounding the Brazilian railways); and,

* an additional merged map of the aforementionedfpaieach of the respective issues.

A total of twenty-one maps will therefore become thasis of the analysis. The content of the
maps will be sourced from the Brazilian railway ustty’s prime magazindievista Ferroviaria
The magazine has proved to be a rich source ofitguaformation, with contributions from
members of the industry, consultants, and goverhndedirect intervention by way of interviews,
surveys, or consultancy is not part of the propassgarch. Indeed, the investigation proposed
here aims to provide the knowledge base from waitlture wider investigation can draw.

As noted above, the raw data were articles fromRbeista Ferroviaria a quality
magazine that reports on all aspects of the Beawihational railway industry. A
fixture in each issue is an article, written byamknowledged authority, that reports
on a specific challenge facing the industry. Thiéection of these articles over the
years reads like a history of past and presentlgmad and opportunities facing the
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Brazilian railways. Readily available and authdnta in nature, the articles offer an
excellent source of information for the problemusturing investigation envisaged
by this project.

What changed from the initial approach was theofaithg: (1) more than seven issues
were eventually identified and used; (2) more tifiamrteen individual maps were
eventually designed and used; (3) the individuapsnthat contributed to an issue
were merged to create the merged map of that isstesuch merged maps were not
necessarily based on pairs individual maps, buhore than two such maps; and, (4)
a complete merged map of all the data was desighed. turned out, the complete
merged map raised insightful methodological issilteslso substituted the raw data
as the prime source for detailed analyses.

Tackling the vastness of a topic such as railwaselbgment is a daunting prospect.
No one piece of research can pretend to provideereihe complete picture or the
level of detail ultimately required. The difficids are compounded when the
researchers (in this case, the author along wighrésearch assistant) are experts
neither in railway industry issues, nor in infrasture policy. Indeed, the entire
motivation to embark upon this research in thd faitace, was a seemingly innocent
conviction in the central role railway developmenutst play in the future of the
nation. It was hoped that the relatively selectiagure of the research undertaken
would enable learning as much as it would enabsggint. In other words, it was
hoped that the research would eventually benefitatademics involved, as well as
provide tangible benefits to the industry. Basedchope and conviction, the level of
learning and insight that eventually emerged swgrsll initial expectations, as is
reported in what follows.

Although the researchers lacked concrete knowleafgthe railway industry, the
complex nature of the issues involved did not escdggm. Reading through any
newspaper article that addresses infrastructure, quickly savors the seemingly
impossible task faced by professional planners. fEsearchers, especially the lead
author, specialize in the investigation of complexilti-agency problems strewn with
uncertainty. And it was this methodological expartthat was brought to bear upon
the issues facing the railway industry.

The first task was to identify the concrete isstiesmselves. It thus involved basic
data collection, or more exactly, information cotlen. Thought was given to
personally interviewing major stakeholders in timelustry, from directors of the
various concessions, to government ministers, tgineers, to final users. An
interviewer, however, should always approach aarwgwee with some degree of
knowledge of the field. Interviewees understanddidye neither the time nor the
inclination to act as elementary school teachernsertsthe researchers’ lack of
specific knowledge of the railway industry - knodde that would otherwise have
rendered them as credible interviewers - a differ@pproach was required. As
mentioned earlier, a documentation analysis wasane- an approach that could
eventually lead to the formation of a solid knovgedasis from which to conduct
professional interviews in the future.
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The Revista Ferroviarias an obvious prime source of information. The Wdank
also publishes quality reports on railway developineith no shortage of a Brazilian
focus. There are also regular articles on railwayetbpment printed in the major
Brazilian newspapers. With so many sources avajabchoice was made that could
balance the time available to do the research with perceived quality of raw
information. For this reason, the research conagdrupon th&®evista Ferroviaria

It is interesting to note that tliRevista Ferroviarighas been in circulation ever since
1940. No other privately published Brazilian mogthinagazine has been in

circulation longer. Recently, the magazine reorgeahiits content structure as well as
its presentation, making for a very high qualityplcation. Indeed, it is a shame that
the reality of Brazilian railways does not reflété dynamism, excitement, and lively
debate that emerge from the magazine’s color-fillages. The magazine is available
in the FGV-EAESP library.

As mentioned earlier, in the final pages of eaciti@dthere is an article written by
an authority in the industry that addresses soreeifspissue or issues. Thirty-six of
these articles were consulted, covering the ye@®-2007. An initial reading
identified seventeen articles as providing origimaeresting, and potentially fruitful
information for the purposes of the research. @kéh twelve were finally selected
based upon a second reading and some preliminaajysis using the SODA
methodology to be described later. In all caseasaes for discarding articles
included unwanted repetition, heavy focus on adbiag successes rather than
tackling problems, and regional or industrial cortcation (for example, articles
focused on the Rio de Janeiro metro system, a tigeened too specialized for the
nature of the research considered here).

The twelve articles that were selected thus forthedraw material for the research.
Scanned copies of the text of the articles arauded in Appendix 1. A preliminary
single keyword categorization of the articles wasle based upon what appeared to
be the main focus of each. Table 1 shows the estibly author name, magazine
edition (month-year), and categorization.

Concessionarias  Desenvolvimento Governo Manutengéo Urbano
De Lima 02-06 Dreckmann 04-06 Fernandes 08-06 Bollinger 11-04  Reis 09-04
Neves 11-05 Silveira 05-06 Passos 11-06

Vilaga 12-05 & 09-06  Steinbruch 02-07

Hees 07-05

Table 1: Revista Ferroviaria articles used in the esearch, listed by author name along with date
of magazine's edition, and keyword categorization

The first task was to structure the articles adogydo the SODA methodology. Prior
to describing this task, however, it is well to pain order to provide some inkling as
to the complexity faced by railway development. fsan0 appreciation will provide a
sound basis for drawing upon problem structuringhogs. There will then follow a

concise introduction to the problem structuring moet chosen for this research:

|
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SODA. Only then can the report begin to describe dpplication of SODA to
railway development in Brazil.
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Chapter 1: Which Way to Macapa?

In order to begin to understand problem structyrlagis start by solving a complex
problem. Brazilian railroads are used almost exedlg for transporting cargo.
Figure 1 shows a map of the current system
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Figure 1: Brazilian Railways

1 Source: ANTT - Agéncia Nacional de Transportes Terrestres, Ministério dos Transportes, Governo Federal do
Brasil, http:/ /www.antt.gov.br/mapas/imagens/mapa_ferroviatio.jpg (accessed 2/12/07). It is worth noting that the
interactive map of the Brazilian railway system available from the ANTF - Associagdo Nacional dos Transportadores
Ferroviarios (http://www.antf.org.bt/, accessed 2/12/07)) differs in some ways from the map available through the
ANTT. For example, the ANTF map lists the Estrada de Ferro Rio Norte, whereas the ANTT map has no reference
to this particular railway. Furthermore, whereas the ANTF map interactively highlights the lines of most of the
different concessions, there is no interactive link operable for the following five railways: Estrada de Ferro Rio Norte,
Estrada de Ferro Jari, FERROESTE (Estrada de Ferro Parana-Oeste), Estrada de Ferro Amapa, and Estrada de Ferro
Norte Sul (the last four of which are acknowledged on the ANTT map) — rendering the visualization of these railways
impossible. Moreover, on the ANTF map, the interactive link for FERROBAN (Ferrovia Bandeirantes) highlights the
line which, on the ANTT map, belongs to the Estrada de Ferro Amapa (on the ANTT map, the former line, instead
of being so far north, is shown in the southeastern part of the country). It is difficult to come to any conclusion
regarding errors such as these without talking to the members of the railway industry in person. At best, they may be
due to computer errors. At worst, they may be due to lack of basic information by all parties involved.
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What is notable is that the railroad presently @mt® only a small subset of the state
capitals. Let's say that the government is inteesin developing national
infrastructure, and that part of this plan is tmmect all capitals, including Brasilia,
by rail. This brings us to our problem. How mudchck should be laid that ensures all
capitals are connected at minimum cost?

The answer to this question is far from simple. @e&son is that we have yet to
define the terntos®? Since we are talking about laying track, andesitmack spans
distance, we could define cost accordingly — inahhtase, the problem is actually:
what is the shortest span of track that can bederdss Brazil that ensures that all of
its capitals (including the national capital) acmcected?

In order to solve this problem, we need two thingfrmation, and a method. The
key item of information is distance measurementa/éen all Brazilian capitals. Here
we face our first hurdle, for it quickly becomesvimus that the acquisition of this
information is not a simple task. Rail moves ondlaand Brazil's geographical
configuration guarantees that we will find all tgpaf land surface imaginable — from
desert to swamp, from jungle to highlands. Theranastelling where track can
effectively be laid, or how many detours and cordowe will have to calculate in
order to come to some acceptable measurement beailezsties. We could consult a
road atlas and use road distances as a good measure

Here we face another hurdle: one of the capitalscdpa, does not figure in the table
of road distances between capitals! A quick loolad@bpographical map of Brazil
reveals that Macapa, due to its location north lef Amazon rainforest, is not
connected by road to the rest of the country,|teato any of the capitals — one can
only fly there, or try a boat. Using a road atldegrefore, will give us only partial
information. Consulting it, however, begins to eais series of questions. If roads
have yet to reach Macapa, what chance is thereafamilroad? Should the
government be advised to exclude Macapa from itgeldpment project? What
political repercussions would this incur?

What to do with Macapd is already taking us beywiht was initially a focused

guestion — and it has hinted at the complexity wistneventually face. But let’s stay
focused. Our search for distances between caphtssso far yielded nothing but
guestions. Can we just get a good idea of whetaytdhe track? Let's worry about

land, soil and environmental configurations lateistead of road distances, how
about air distances? They measure a more or lesst giath between points. That
simplifies our context greatly. If we use air distas, the resultant solution will

undoubtedly fail to reflect the situation on thewgnd. It could, however, provide us
with a model that can be used to guide detailecblpro solving later on. For

instance, at least we will obtain an indicationt tbiéy X should be connected to city
Y rather than city Z — at the moment we don’t ekeaw which cities to connect with

each other!

2 A railway line within the state of Amapa exists - the Estrada de Ferro Amapa (see the map in Figutre 1). The question
here concerns railway connections that cross state boundaries.
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Air distances between all Brazilian capitals areljply availablé, so we have found
the first thing we sought: information. It's notaetly the information we want, but it
can be useful for the provision of an initial answeeour question. In order to get that
answer, we need the second thing: a method.

By method we mean a means that offers us an eféeatay to the answer. For many
situations, more than one method is available.ekample, in order to figure out how
to get from A to B, you can consult a map or askaone. For some situations, only
one method is available. When this is the casepntéthod is usually an algorithm,
that is, a set of steps that, if followed, guararderesultant solution. As long as you
can provide the information required by the aldornf and as long as you are asking
the exact question that the algorithm was desigwedolve, there should be no
problems. Many such algorithms guarantee findingptimal solution, usually one
that maximizes or minimizes some variable of irge(profit, say, or cost). We have
exactly such a situation here: we want to miningast in the form of distance. What
methods do we have available to solve this problem?

The problem we face is mapped in Figure 2. Heresee all of Brazilian capitals
disconnected from each other. If they were all emted to each other, it would
require 351 railroad tracks. The reason is thatethere 27 capitals (including
Brasilia), so each is to be connected to (or painga) the other 26. If we account for
double-counting (the fact that when A is connecatéti B, then B is connected with
A as a matter of course), we can reach the soleidsily by multiplying 26 by 27 and
dividing by 2 (the division takes care of the daibbunting§. Of course, if you want
to ensure two-way traffic between all pairings apitals, simply omit the division, in
which case 702 tracks need to be laid — but let&pkit simple.

3 See for instance: http://www.itatranstl.com.br/distancial.html (accessed 27/9/07) available from the company
website of Itatrans R&L Logistica Internacional.

4 In graph theory, a graph whose vertices all have the same degree (in other words, whose vertices all have the same
number of edges incident to them, as is our case), is known as a regular graph. A regular graph is r-regular, ot regular of
degree 1, if the degree of each vertex is 7. Graph theory proves the following theorem: an r-regular graph with # vertices
has 7r/2 edges. In the situation discussed, we have a 26-regular graph with 27 vertices. Applying these numbers to the
theorem gives: (27x26)/2 = 351. As will be discussed shortly, the situation under discussion actually takes this one step
further. The graph under consideration actually connects each vertex (capital) to each of the others by exactly one
edge. A graph with such a configuration is known as a complete graph. In this case, the number of edges is given by 7(n-
1)/2. Using n=27 capitals, we obtain the same result of 351 (Aldous and Wilson, 2000: 43-45).
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Figure 2: Map of Brazil showing state and nationatapitals

In order to get an idea of what 351 tracks betw2ércapitals looks like, see the
abstract configuration in Figuré.3

5 This graph was created using the software Pajek, freely available on the internet: http://vlado.fmf.uni-
lj.si/pub/networks/pajek/ (accessed 2/12/07). de Nooy et al (2005) provide an accompanying textbook. Although
Pajek was designed for advanced social network analysis (Wasserman and Faust, 1994), its versatility allows for generic

graph applications.

|
Dr ION GEORGIOU & PEDRO STEVAUX

FGV-EAESP/IMQ
22



FINAL REPORT
Strategic Options Development and Analysis: The Case of the Brazilian Railways

Figure 3: Abstract model of 27 completely interconacted cities

You can appreciate why an abstract was used if ggmsider the mess we would
create around the northeastern coast of Brazilyd®t Salvador and Natal, where six
capitals are situated in a relatively small are@edless to say, the idea of connecting
everything to everything else does not look appealnor does it sound like a viable
infrastructure project! In fact, we have gone beaonr initial remit. The project calls
for the shortest span of track that will ensurecapitals are connected. No constraints
have been given as to which pairings are requididve want is for the capitals to
be reachable, one from the other, in some wayntiaimizes the total track laid.

Figure 3 is an abstract of what would be the coteptetwork, the one that connects
all capitals to each other. Mathematicians calhsaic abstract model of our situation
a complete graph(because it i€ompletelyconnected), and they designate it by the
letter K with a subscript of the number of nodes in questin our case it is thK,;
graph — we can call Kgrazi.

Now, if we want to lay track that connects all ¢als (but not necessarily all pairs of
capitals), we know that the solution lies in sonubset of lines ofKgrazi. One
possible solution is shown in Figure 4.
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Figure 4: One possible solution connecting all cis

The problem is this: there are 608,266,787,713(8%8000,000,000,000,000,000
such configurations fakgazi!® Which one is the one that ensures we have mininize
cost/distance?

Trial and error is out of the question. We mustlfihe method that can give uke

solution. Thankfully, for our problem, mathematicas discovered the method in
guestion. It is an algorithm named after its foundeuskal (Harris et al, 2000: 20-
23). It affords an astonishingly simple way throubk maze of the huge number of
possibilities noted above. Simply begin with théripg that is of minimum distance,

¢ The answer here is the result of counting the total number of trees available in a graph of 7 vertices. Cayley’s Tree
Formula is the one that provides the result. It states that there are #"2? distinct labeled tress of order n. In the present case,
simply take the number of capitals, 27, and raise it to the power of 27 minus 2: 27272 (Hatris et al, 2000: 24-25).
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and mark it. Among the remaining routes, pick thaimum and mark it. Continue
like this, avoiding the formation of cycles (i.@ops) in the routes, until you have
included all capitals. The result is the minimastdnce that connects all capitals!
Mathematicians call this theinimum spanning tredt is a series of connections that
form a tree-shaped network. In the present cass, at minimum cost tree-shaped
network that spans, or covers, all capitals. Yon sae theminimum spanning
treesrazi, in Figure 5.

Porto “elho

Salvad or

Sdo Paulo Rio de Janeiro

T Curitib a

BFlorianopalis

¥ Porto Alegre

Figure 5: The minimum spanning tree for Brazil baseé on air distances

7 Trees ate among the most researched type of graph. They are characterized as follows. A tree is a connected, acyclic
graph with # vertices and (7 — 1) edges. There is exactly one path between every pair of its vertices. If, in such a graph,
any two non-adjacent vertices are joined directly by an edge, then the resulting graph possesses exactly one cycle
(Foulds, 1992: 27-29). It is well to note that pash is a technical term in graph theory. A path occurs when we travel
along distinct vertices (which, simultaneously, means that we travel along distinct edges) (Foulds, 1992: 17).
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We seem to have an answer to our question regattiénguantity of track that should
be laid that ensures all capitals are connectechiaimum cost. Figure 5 tells us
where to lay the track, and if we read off our @iste measures for the pairings, we
will know how much track to lay.

Of course, all this is false. The map in Figureogsinot tell us where to lay the track
at all — it simply gives us an indication of whigairings of capitals will most
probably allow for minimum cost. Once on the grouadmultitude of factors will
wake us up to the reality of the geographical apmftion which will greatly
constrain our ability to follow the neatness of onodel. Indeed, the constraints
imposed by geography may render some routes ofntlmmum spanning tree
inviable, whilst suggesting other routes. Moreowan; choice of distance measures
was clearly less than satisfactory. Comparing @desro land miles is like comparing
apples with oranges. At best, all we can say isWeahave a better idea of the real
minimum spanning treg.i about which our efforts so far have yielded only a
theoretical version. The real spanning tree wilndad much more of everything:
time, people, money, ideas, politics, economicsiosoultural variables; not to
mention profound knowledge of railroad dynamics,vedepment, financing,
operations, strategic planning, market analysippbers; and let's not forget the
impact on employment, trucking unions, and theldatt each capital to realign itself
in the new power struggle for national rail domioar(after all, the more central a
node you are in the network, the more influence podier you exert over the
network). Indeed, theeal spanning tree will most probably not bemanimum
spanning tree at all.

Clearly, in the wider scheme of the Brazilian ranwdevelopment project, our neat,
mathematically provable model, is but a raindro@ ivery choppy ocean. We began
by saying that we would solve a complex problemt, Bu fact, the problem only
exhibited enumerative complexity — and that waslyeasercome thanks to the past
efforts of some brilliant mathematicians. As a tesaur problem, although being far
from simple, proved to be, let us say, unsophistaThe lack of sophistication is
proportional to the richness in detail that we hdnasl to sacrifice. And being
unsophisticated, the relevance of the solutiorpgreciable as merely another piece
of information that might contribute something tweteventual realization of the
development of the railways. Not really a solutadrall.

The process by which we have arrived at it, howdvas been very fruitful. After all,
we have learnt a lot about our situation, espsciathen we thought about
information requirements — just think of how valleabur knowledge of Macapé will
prove to be when we get down to the ground of weald planning. We also learnt
something about mathematics and its fertile fieddled graph theory — which is
actually very relevant to transportation plannirplferts, 1978; Rodrigue et al,
2006). Perhaps most importantly, as we exploreda@yr toward a solution, we kept
getting reminded of a complexity we would eventydilive to face. It came in
various guises: geographical, informational, pcditi economical, socio-cultural —
notwithstanding the operational and strategic isspecific to railway development
that we have yet to consider.
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A simple question, such as finding the minimum spag tree of Brazil, is
mathematically challenging only in that it demamasch more than we can actually
give — just think of the concessions we made talffinbe allowed to use our neat
mathematics. The more complex questions, and ithteirelationships, will be much
more challenging, not only on the mathematical v on the more mundane, day-
to-day conceptual level. The relevance of singulatihering to a mathematical
approach when faced with increasingly complex daestreduces proportionally.
We need to substitute it with something else. Isease, we need to move from
problem solving to problem structuring.

Now that we have solved what we thought was a cexnptoblem, we can outline
the fundamental difference between problem sohangd problem structuring. This
will serve as a good foundation for deepening maeunstanding of the relevance of
problem structuring and what it can offer.

Let’s think back to what was involved in findingetminimum spanning tregi. To
begin with, the problem was definitively formulatém us as a single objective: in
brief, to find the minimum spanning tree. It so paped that this particular
formulation was amenable to optimization: givendla¢éa and a proven algorithm, we
foundthe solution. It was possible to use an algorithm beeahe situation exhibited
generic characteristics for which mathematics hawxovered the essential
relationships. We could have used the same algorith the same question in any
country.

The algorithm, being mathematical, was thirstydata. Thus our approach depended
greatly on providing the most accurate data avialaWe quickly found that this
posed a problem in itself. We found a way round,thut quickly acknowledged our
dissatisfaction with the distorting concession wadm (using air miles to measure
land miles is a big distortion!). The algorithmwever, was welcomed, for it injected
a scientific approach. Perhaps it was welcomed witime relief: at last, we could
counter-balance the distortion that we had infticigpon the situation thus far.
Uncertainty was tamed to a much-needed degree,wandvere simultaneously
presented with an approach that dealt with only wer@ble: the distances between
cities. There was no question: the algorithm woaltswer the question posed.
Moreover, given our incorporation of mathematicatagl and algorithms, mistakes
could be corrected prior to any real-world impletagion of the solution — just like
drugs are tested and re-tested prior to being feohinto the human world.

Of course, we implicitly assumed that there wasatiroonsensus that the question
posed was the correct question, and that the #igorivas the proper method to
resolve the issue. We soon saw, however, that soiebensus could not be taken for
granted — just think back to the geographical,apgolitical, economic, and cultural
factors alluded to as we crept toward the soluftbmk of all the people who would
want to be heard on these issues). If in doubk lmack at the minimum spanning
tree solution and imagine the frustration of soneeano wants to ship their goods
from Salvador to Belo Horizonte! The question fadsaddress their needs, and this
failure renders the algorithmic approach irreleventhem. No, we are a long way
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from consensus. And if you examine the solutionmany ways it does not even
accommodate common sense!

The scientific injection, however, did provide oadvantage: it gave us a stopping
rule. Once you have connected all the capitals, gan stop and admire your
accomplishment. Moreover, it was a scientific singpule. We did not stop because
we felt like it, or because we ran out of time, b@cause of other pressures. We
stopped because science, nay, mathematics — tlhbédrer of science — showed us
when to stop. In other words, we were able to Hgppaintain a degree of objectivity
to what was, by now, a scientific solution strewithvgubjectivity.

And talking of subjectivity, we consulted no onenaspursued our solution. As far as
we were concerned, other people did not matter.¢som gave us a straightforward
problem and we proceeded to tackle it, without aesg whether it was relevant to
anyone else — or anything else, for that mattene©people were treated as passive
objects that would eventually be presented withnisevork and be instructed on how
to use it. Boxcars and people were all of the saasefar as our approach was
concerned. We had an identifiable discrepancy batwine present state of the
system, say & and the desired state;. ®ur job was simply to get to,.SSomeone
else would take care of other people’s opinionsh&jgs that someone — or some
representative decision-making body - was the ohe gave us the problem in the
first place. Perhaps that someone was at the t@haérarchical chain of command
that facilitates implementation. Perhaps... Whateliappened to the certainty
afforded by our mathematical injection?

In brief, our approach implicitly assumed some sesaey conditions for its relevance:
the pre-formulation of, and consensus around, thblem; quantitative measurement
as the defining dimension for a solution; optimiaatas the defining approach for the
solution; the availability of technical expertisefind the solution; and the existence
of some central authority powerful enough to defiupgestions and implement
solutions. That's a tall order given that everydhese days is talking about how
complex the world has become - and they are not¢rnefj to enumerative
complexity, otherwise we would all be trained matlhécians by now.

Indeed, the complexity on everyone’s lips has alydaeen touched upon during our
discussion. It refers to the characteristicsreél situations, situations we face
everyday as human beings in our private and plibbs. Situations that require us to
make decisions regarding multiple, simultaneous eagally necessary objectives,
measurable in respectively different dimensionsuddions constituted by multiple
variable-types, indicating the impossibility of oa# optimization. Situations in
which we lack explicit information on what needsb® done, and on which there is
possibly little agreement. Situations that do rlavafor a technical solution because
they are full of human interests with associatedhiops and judgments whose
viability must be taken into account. Situationattndoubtedly require a systematic
approach, but for which the scientific methodolajyquantitative methods is found
wanting. Situations constituted by actors who aot necessarily hierarchically
related, and not necessarily in agreement with ettedr, and whose decisions impact
in various degrees and in different aspects. Iefpsituations constituted by a
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dynamic interaction of non-independent problemglicating the presence of a
complex system requiring conceptual structure imanner that permits analysis
without ignoring systemic integrifckoff, 1979).

So, you may ask, what were we doing playing arowitld spanning trees? Well, we
must not take the argument too far and deny thevaelce of mathematics and
science to our decision making. Indeed, that wolid foolish. But we must
appreciate that the complexity of our modern wenhdth our global aspirations, with
our need to maintain the authentically local whésthultaneously recognizing the
advantages of participating in a wider world — ieggius to search for solutions that
are not mutually exclusive, and that are acceptabdifferent dimensions. It requires
us to tame our infatuation with, and combat ourkmess in, data-dependency, and to
attain greater integration between quantitative godlitative data within socio-
political, cultural and economic processes. Ourbjgm-solving processes and
modeling must be sophisticated in order to accdantthe richness of the issues
involved. They must, however, also be transparantigh for laypersons to engage
with them, and so avoid the treatment of peopleassive objects. Furthermore,
uncertainty is a fact that cannot be abolishedutjinoeven the most mathematically
accurate model. We need processes and methodgahancorporate uncertainty
without necessarily mathematizing it, where peaale envisage possibilities instead
of trying to rack their brains on the meaning aftatistical probability; approaches
that maintain options open for future resolutioncaxding to the element of
uncertainty perceptible in each of them. And ifave to be faithful to our claims that
we live in the age of complexity, in the age ofenmtiependence, then we need
processes and methods that can help us incorponétecomplexity and this
interdependence, so that we can at least have shfati at the ideal of truly systemic
planning.

The essential difficulty with complexity is not its resolution. For complexity is not
irresolvable. Complexity is irresolvable only whaocompanied by disorder. Hence,
the road toward resolving complexity does not lighwapproaches focused upon
problem solving. The road lies with approaches that first and foremost, transform
the disorder into some order. This implies the isppan of structureErgo: the need
for problem structuring.
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Chapter 2: Constructs, Maps and Loops

Complexity implies uncertainty about what probles to be resolved. Thus,
formulating the problem is a main objective of gewb structuring. More exactly,
problem structuring can help formulate the variomierdependent problems that are
impacting upon a current undesirable situation -ecigely by structuring the
dependencies. And where there is interdependemees is a system. Hence, problem
structuring can help us map out the system of prabl Moreover, if there is a
system of problems, a systemic solution would b#-agyvised; otherwise we risk
tackling the situation on terms different to thdisat it demands. Systems thinking is
the field concerned with approaching situationgesyscally, and it maintains a two-
way dialogue with problem structuring.

In addition, given the uncertainty inherent in céexpsituations, a major task for
those involved is to learn about the problematicagion as they tackle it. Learning,
and especially group or organizational learning fusdamentally addressed and
facilitated by problem structuring methods. The e are especially tuned to
surface knowledge that no one stakeholder coulaviorotheir own.

The involvement of numerous stakeholders, multggents or agencies (also known
collectively as actors) means that some degreeinal iccommodation must be

reached between them if the situation is to belvedoat all. There may be

opportunities to agree upon certain objective tesdla minimum spanning tree is a
case in point. More often than not, however, theerent value of the decisions taken
will depend less on objective truth and more om&slor policies arising from a mix

of politics, economics, and social and environmem@ncerns. In the face of

sophisticated complexity, a solution outside offsundluences is not possible.

Another reason for this is that the discrepancybenh the current undesirable state
and the future desirable state can be explainegumerous and equally plausible
ways. There is no numerable set of potential swhsti as there was in the case of the
spanning tree. There may be no solution. We witlvkronly once some structure has
been imposed, analyzed, and used by the actorséhess. Furthermore, there is no
telling in how many ways the disorder can be stnext or explained: not only are
there numerous agents involved with particular axgtory perspectives; there are
numerous problem structuring approaches as welbicghof explanation and
structuring will inevitably shape the eventual lesion.

This might be alarming but it is unavoidable. Whot dispense with it, one might
ask, and revert to the minimum spanning tree smi@tiAfter all, it is a mathematical
truth, it is objective. Yes, but it is a solutioaded upon a minimum costructuring
approachand thechoice of explaininghe situation mathematically. As we saw, this
leads to a seemingly scientific solution strewnhwsubjectivity. Furthermore, we
found that the person wanting to ship goods frorve®mr has an equally plausible
angle to contribute. The best that one can hopeidousing a combination of
approaches that enable quantitative and qualitati@eables to be considered
simultaneously in order to reach a satisfactoryisi@e about any one element of a
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situation — a form ofriangulation that management science catisiltimethodology
(Mingers and Gill, 1997).

The common denominator of all this is the involvemef multiple and equally
relevant perspectives. A basic step in problemcairing, therefore, is to map out
such perspectives. In this way, you structure adetstanding of the problematic
situation that highlights what people see as causessequences and ultimate
objectives. As we shall see, this not only enables to learn about the situation and
identify its objectives; it also offers analytiéasights.

Faced with the task of exploring perspectives, st first go out and collect them.
Interviews, brainstorming, questionnaires, documgon analysis or any of the other
various forms of collecting information is equatilausible. A vast literature exists on
such topics and, as discussed, the present resehode documentation analysis.
What is more important than the sources of inforomais the manner in which one
can make best sense of it. Meaning is a prime cangiace ambiguity of meaning
only serves to exacerbate complexity and uncegtaihproblem structuring methods
are to be used in the present research, the gaestiwhich one of these methods best
addresses the management of meaning. Table 2tHistsnain problem structuring
methods, as well as related approaches based gostandard text in the field
(Rosenhead and Mingers, 2001).

Main Problem Structuring Methods Related Approaches

Strategic Options Development and Analytic Hierarchy Process

' Decision Analysis
Analysis (SODA). Nominal Group Technique

Soft Systems Methodology (SSM) Delphi Method o
System Dynamics, including influence

qualitative tools
Strategic Choice Approach Choice Theory

Capability Approach

Viable Systems Model
Decision Conferencing
Rapid Rural Appraisal / Participative

Drama Theory (including Conflict and | Rural Appraisal

Cooperation Analysis, Metagames, ang C'itical Systems Heuristics
Hypergames) Interactive Planning
Strategic Assumption Surfacing and

Testing
Total Systems Intervention
Concept Mapping

Table 2: Main problem structuring methods and related approaches

Surveys point to SODA and SSM as the most develoged most applied, problem
structuring methods (Mingers and Rosenhead, 200@restingly, they are also the
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ones most focused on managing meaning. Drama Thawody Strategic Choice
Approach both require interactive involvement wgtakeholders, rendering them
impracticable to the present research. Robustnasalygis also requires this,
especially due to the attribution of quantitativariables to central aspects of the
situation. The choice for the present researchetoee, lay with SODA and SSM.
The first author of this report has considerablpegience in the use of SSM, as well
as in its development (Georgiou 2006, 2008). Heeaech shows that SSM enables
the effective interpretation of meanings for thepmse of facilitating planning. The
present project, however, is not concerned witmmleg but with investigating the
interrelationships of the issues involved throudpe tmanner in which they are
understood. SODA was designed exactly for this psep

SODA is a cognitive mapping methodology that allauste intricate analyses of the
maps that are generated. What differentiates itmfrother cognitive mapping
approaches, such as concept mapping (Kane and ifiro@907), is its basis in
George Kelly's (1955/1991, 1963, 1970) psychololgibaory of personal constructs.
In order to appreciate SODA, therefore, a worakguired on Kelly's theory.

As is well known, George Kelly’s theory is highlgveloped, so much so that there
exists an international journal dedicated singyl&slhis psychological approach, the
International Journal of Personal Construct Psydmf. As the title indicates, the
central theme of Kelly’s theory is the manner inisihhuman beings understand the
world through mentalconstructs Technically, constructs are not concepts - as
discussed, say, in concept mapping. In order texgtand their constitution and their
usefulness, consider a basic example of sense-makstussed by Fransella et al
(2004: 16) in their exposition of Kelly’s theory.

It is tempting to infer that , because tteal selfis related tkindness, sincerity, honesty
and general wholesomenest, is definitely undesirable to benkind, dishonesand
generally unwholesoméhis inference may be correct, but there arecatibns that this
is not always so. [...] Because the constkintl-unkindis significantly correlated with
sincere-insincerethe assumption is th&ind people aresincereandunkind people are
insincere There is no way in which the person can say kivat people aresincerebut
unkindpeople can be botincereandinsincere

The above provides an example of a constikiod-unkind This illustrates the first
rule of construct construction: constructs are gimMaipolar. The first pole is usually
what the person says explicitly. The second polesisally elicited in order to pin
down the manner in which the first pole was usde dbove also argues that the idea
that unkind people are insincere may not alwaysdreect. Tom says that Harry is
unkind. We ask Tom: in what way is Harry unkind?nTeays: Harry is unkind
because he is too sincere; if you look a mess,\Haitl tell you. In this case, Tom’s
construct about Harry is, quite correctlynkind-sincere The point is, unless the
second pole is not elicited, Harry’s unkindnessl alivays be in question: is he
unkind because he is insincere? Or is he unkindusec he does not spare your
feelings in being forthrightly sincere? Or is hekumd for any other number of

8 The Journal of Constructivist Psychology also addresses Kelly’s theory.
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reasons? The general question is: what way is Harry’s unkindness to be
understood. Only with an answer to this questiantba ambiguity be resolved.

Someone tells you that Tom is pleasant. What exaetve you understood from that
statement? The options are far more numerous tbannight think. Are you to
understand that Tom is agreeable, polite, enténiginboring, run of the mill,
amusing, charming, delightful, pleasurable, niaggenflly, amiable, sweet, genial,
cordial, good-natured, personable, or hospitabl@h Whly ‘pleasant’ to go on, any
one of these is an equal candidate. Undoubtediyederms are synonymous (polite
and cordial, for example), whilst others are qdittinct (entertaining and boring). So
how exactly is Tom pleasant? Someone says: wel, gadite, you know. Now you
begin to paint a picture: Tom is pleasant in theatshnot rude or uncivilized. By what
process have you reached this conclusion? You hasterstood the idealeasantin
view of some contrast that enhances your understgrad this idea.

Say you are out with your friend Harry. He is takiyou to meet his friend Tom. On
the way, Harry describes what Tom is like. When gagantually do meet Tom, some
aspects of Harry’s description do not quite fit heture Harry had painted of him to
your mind’s eye. Perhaps Harry is not good at dleisg people. On the other hand,
while Harry was describing him, perhaps you madesef certain aspects of the
description by mentally referring to erroneous castis. Again, you make sense of
what is said by grasping hold of a contrast. Ang tis the basis of Kelly’s
psychological theory of personal constructs. l theory that, in psychology, enables
analysts to understand how their patients makeesefnthe world.

George Kelly was interested in uncovering the magbiehind what we say, and thus
minimize ambiguity. He noted that problems tendedé analyzed or interpreted
according to the type of analyst one consulted. f8ogxample, if you took your
problem to a Freudian analyst, it would be strieduand analyzed according to
Freudian principles. The same would be expectedher case of a Jungian. A
Behaviorist, in turn, would most probably analyie situation and draw conclusions
in terms of conditioning. All of this implies th#te frame of reference of the analyst
delimits what is perceived, how it is describedd avhat the ultimate prescription
might be. Kelly's objective was to devise a theocpupled with an analytical
technique, which would remove (as far as possitie)analyst’'s frame of reference,
and so undertake problem description and resoldtmm the client’s point of view.
This implies a significant change in the role oé tmnalyst. Where once the analyst
was seen as some type of specialist in the contéritee mind, s/he would now be
appreciated more as a process facilitator speitiglim structuring the client’s
thoughts as the client sees them. This view ofysisland the role of the analyst
underpins SODA.

Kelly designed a valuable tool for recording andlgmning constructs: the repertory
grid. It is literally a grid that the psychologd#signs, along with a client, in order to
uncover the latter's sense-making repertory whescrileing aspects of the world.
Although repertory grids have been tried by SODAaagroblem structuring tool,

they have proved cumbersome. In the first plackestolders faced with complex
and highly uncertain situations tend to generatenardinate amount of constructs
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when discussing such situations. Repertory gridgeunwieldy at this level, both as
tools for recording the constructs as well as falgzing them. The attempted use of
repertory grids can therefore limit the amount etad, or richness, that can be
recorded about a problematic situation. One repsion of this is that complexity is
inadvertently simplified and we risk missing crdciaformation in our problem
structuring attempts. The case can also be madedpeartory grids are difficult for
busy decision makers to begin to understand, ¢eteaéventually use.

SODA essentially borrows only the idea of conssdodm Kelly. It couples this with
the idea of networks in order to design the systéoonstructs used by a stakeholder,
thus making explicit their interrelations, theirusas, their effects and their ultimate
consequences. The final product is a map of a personstructs which can then be
merged with other individuals’ maps in order toabta group understanding of a
situation. The possibilities this opens will be kxpd in the following pages.

The maps considered in this research are calledAS@Bps. The SODA literature

also calls them cognitive maps (which they esskytae), and it also commonly

fails to include the second pole of a construct: the present purposes, the term
SODA map will be used strictly to indicate the prss and content of cognitive maps
constituted by bipolar constructs. In order to lmeedamiliar with SODA mapping as

quickly as possible, consider a short written desion of the usefulness of SODA

maps. It is followed by the manner in which it magy translated into a map. In this
way, one can simultaneously learn about SO®WA practical mapping — one can

understand SOD#roughSODA, so to speak.

We often think of a person as having a train outftd. Literary modernism, however,
has shown us that a person’s mind is usually fileith storms of simultaneous
information. Proust'sRemembrance of Things Pasid Joyce’'dJlyssesare reflections
of the tornado of thought that tends to occupy mimds twenty four hours a day. A
person’s thoughts, therefore, are rarely linealogical; they jump from one subject to
another and back in flashes, and one can evenweb#gs in other people’s leisurely
conversations. Imagine, therefore, what a storninfidfrmation you might face when
someone is trying to describe their perspectiva obmplex and uncertain problematic
situation. Furthermore, being a perspective, itaimis perhaps arbitrary, skewed or even
unreliable content. This might be due to a varigtyeasons: the person speaks from
their own selective experience, they are ignordrd aumber of relevant issues, they
have been to some degree misinformed, or theyivang laccording to a set perspective
(be it religious, political, or otherwise influerctérom their own upbringing). You soon
find yourself wanting to impose some order thatimines the distortion and speaks in
clearer terms. This is not unlike the work of cgrphers. They seek to impose a
projection that minimizes the distortion of repmgéeg the spherical Earth on a flat sheet
of paper, a distortion that can communicate a wwéwhe world powerfully enough for
some purpose. Thus Mercator’'s projection is espgc@aited to navigation whilst the
Peters projection focuses on representing compatabt masses.

But if someone hits you with a tornado of thougydu don’t just want to impose
structure willy-nilly. You need to represent thengaexity of a person’s thinking in a
way that allows you to methodologically manipulateir thoughts. Only
methodological guidance can promise the possililitgeeing a situation in a new light.
And if knowledge of a situation is indeed seen imeav light, then the methodology has
been useful. For the present purposes, a SODA mé#pbe more or less useful
depending upon the degree of new light it has simedur knowledge of the situation.
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If knowledge of our situation is seen in a new tjghis opens the way for considering
more questions or possibilities toward resolutisnSODA map will be more or less
useful depending upon the degree to which it allfevssuch new considerations. For
once a SODA map stops to stimulate new ideas, wesag that we have learnt all we
could from it. Its usefulness thus diminishes ane gradually move on to other
methodological tools that can help us apply our -fimmd knowledge to problem
resolution.

As long as more questions and possibilities begianherge, a person will inevitably be
drawn to understanding other people’s perspectiamed,thus grow beyond the confines
of his/her own. SODA mapping can thus incorporateeson’s developing beliefs and
hence be rendered even more useful. In additiom; oensiderations will enable a
person to begin to view the world from a changedpective, one that can contribute to
diminishing any initial arbitrariness, skewness anceliability.

The text above provides certain information abo@D3 mapping. It also fails to
mention quite a bit. For example, it does not infan how to map (this will be done
shortly). The text focuses on a particular perspeaf SODA maps: their degree of
usefulness. Talking about degrees of usefulnessa iparticularly interesting
perspective because it gives an idea of how suetulmess oscillates. In other words,
the text addresses dynamics. Complexity and unogrtalways arise in dynamic
contexts, and people’s descriptions of them willirads such dynamics in varying
degrees of accuracy. So the question is: how cammap out the logic of the
description as well as the dynamics of the sitimabeing described? Where best to
begin?

Quite simply, review the description and begin tckput constructs. For example,
the first paragraph begins by discussing a perstinmgaght processes. We are told
that a person provides a storm of information, rmado of thought, as opposed to
providing (or even thinking along) a train of thémigwWe have our first construct:

person provides a storm of information / a tornafithought... provides more of a train
of thought

Notice that the two poles are separated by thrég doaccordance with the SODA
methodology. Which of the two pieces of informatiare put into which pole is
neither here nor there, although conventionallysitadvisable to place what is
explicitly said in the first pole. The reason iséese, upon approaching a map, one
can follow a string of primary poles in order tesehat was actually said. But that's
merely a recommendation, not a rule.

Looking back at the text, soon afterwards we ale tbat a person’s thoughts are
rarely linear or logical. This gives us another stouct:

person’s thoughts rarely linear and logical... maften linear and logical

We have now identified two constructs and are wellour way to drawing up a
construct list of the discussion. But already, veeehto think about dynamics, for
even with these two constructs at hand, the ddsmmipoints to a dynamic between
them. It says that a person provides a storm afrimétion andhereforea person’s

thoughts are rarely linear and logical. It wouldear, then, that the first construct
leads to the second. But, are a person’s thoughé&dyrlinear and logical because
he/she provides a storm of information, or doeg then-linearity and skewed logic
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cause the provision of a storm of information? E waccept that it is the thought
processes that eventually lead to externalizedrigiti®n, then we should choose the
second option: our thoughts are rarely linear agichl and this causes us to provide
a storm of information, or a tornado of externalizéhought, when describing
problematic situations.

We are still at the beginning of our SODA mappibgt we have already identified
some available data, analyzed them, and come te gastifiable conclusion as to
their interrelationships. This multi-tasking appebais required throughout. You
cannot undertake problem structuring if you exgecto things in a strictly serial
manner. The beginnings of our SODA map can be iseEigure 6.

actor provides a
storm of information
- a tornado of
thought ... provides
more of a train of
thought

M

actors' thoughts
rarely linear and
logical ... more
often linear and
logical

Figure 6: Beginnings of a SODA map

The arrow signifies that the tail construct leauts ithe head construct. But in SODA,
the arrow means something more. In the present taserrow is unsigned. SODA

also uses negatively-signed arrows, that is, armitls a negative sign next to the
arrow head. We will get to those in a moment. Thesent arrow indicates that the
first pole of the tail construct leads to the fimile of the head construct. In other
words, the fact that an actor’'s thoughts are ralielyar and logical leads to their

providing a storm of information (also describedaatrnado of thought). Equally,

the arrow indicates that the second pole of tHectaistruct leads to the second pole
of the head construct. In this case, the more tor'atchoughts are linear and logical,
the more a train (as opposed to tornado) of thoisghtovided.

So, with the basic procedure outlined, it is jusjuestion of continuing to identify
constructs and deciding upon their interrelatiopshiThe objective is to create a
SODA map that effectively reflects the situatiordascribed. A few iterations in map
design are usually required before one can judtifgt the contents and the
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relationships of the map do justice to the initiscription. And one must use
judgment as to how many eventual constructs angaligtmapped. A SODA map
must serve as a useful model of the situation de=tr And as a model, it should
incorporate enough detail and yet not appear exeess good guide for this should
be the purpose for which the map is being desigiidde purpose requires fine detail
due to subtle intricacies, then the map will inaygie a larger number of constructs
than one which is to be used to present a highvel-lenderstanding. The purpose
here is to map the text above in such a way thatagnuiees enough essential elements
of the argument are made explicit through a mduat ¢an be read and understood in

a transparent way.
A possible SODA map for the text in question isegivn Figure 7.

14 impose a

8 knowledge of

projection that
minimizes distortion

9 more guestions/

situation seenina | possibilities are
new light ... less

and speaks 15 mathodologically S considered ... less
powgrfully_.:. less manipulate actor's
Imposition thoughts ... less
manipulation
reguired _

%

2 need to represent
complexity of
actors' thinking ...
less need

B actor wants to
understand others’
perspective, so to

grow beyond the
confines of his own

... is not apen to

new perspectives

¢_

7 mapping what the
actor wants (and
what they want

others) to believe
... Mmapping actor's

developed beliefs

10 SODA map is less
useful ... more

useful
5 actor's

perspective contains
arbitrary, skewed
and unreliable
content ... less
arbitrary and more

reliable
11 actor's selective \

experience ... 12 actar's ignarance
holistic experience . knowledge

4 actor provides a /

storm of infarmation
- a tornado of
thought ... provides

more of a train of \

thought

3 actors' thoughts
rarely linear and
logical ... mare
often linear and

logical

1 actor living

according to set
perspective ...
according to changed
perspective

13 actor's
misinfarmation
gained frarm others
... infarmation

Figure 7: A SODA map for understanding SODA throughSODA

A number of things appear on this map that are rene constructs have been
coded with ovals or rounded rectangles; there amva with a negative sign; and all

constructs have been assigned a number. Consetar ith reverse order.

The numbering is random and is used merely fortp@mout a particular construct
instead of having to repeatedly read its contentslaud — especially useful when

discussing the map with third parties.
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The negative sign on certain arrows simply meaasttie first pole of a tail concept
leads to the second pole of a head concept, aedveisa. So, for example, consider
constructs 14, 15, 8 and 10. If you have methodcddly (i.e. by using SODA)
manipulated the actor’s thoughts (15) and thusegtefd them (on a SODA map) in a
way that minimizes distortion of these thoughts)(iden knowledge of the situation
is seen in a new light (8). Note that so far weehealated the three primary poles of
constructs 14, 15, and 8, since the arrows in guesire unsigned. Next, and due to
the negative arrow, we find that as long as knogeedf the situation is seen in a new
light (8), the SODA map is more useful (10). Ifthés less new insight emerging (8),
then the SODA map’s usefulness decreases propaltyofi0). This last bit of logic
can be traced by relating the primary pole of &hwite secondary pole of 10, and
vice versa. And this is exactly what a negativewrindicates: read one pole of a tail
construct and then switch poles when reading tlgrmaent into the following
construct.

The use of ovals and rounded rectangles is anrgE®is the design chosen (circles
or dotted enclosures could have been used insésadell as color). However it does

serve to highlight something we want to see wherexaamine SODA maps. In the

above map, the oval coding indicates an ultimajeabive or result. Construct 10 has
been coded this way because the map is descrilovwgae may come to appreciate
the degree of usefulness of SODA maps — this isotjective in this case. Notice

that, as an objective, there are no arrows leaolinigf construct 10. This is a generic
characteristic of objectives on SODA maps — theyeh@ arrows leading out of them

or, in graph theory terms, they have no outdegree.

The rounded rectangles are those constructs tieainamediately related to the
objective. In other words, they are the immediaféuences that will govern which

pole of the objective (10) will eventually happedo, if we wish to retain the

usefulness of a SODA map, we must ensure thatintirrues to provide new insight
(8); it stimulates more questions and possibiligd®ut our situation (9); it maps
people’s developed (and developing) beliefs or geatves (7); and, it helps actors
form perspectives that are less arbitrary and marable (5). In SODA terminology,

these four constructs — in general terms, thosstagets with immediate links to an
objective - outline ourstrategic options(from which the methodology takes its
name). They are options that we have availabldayp ith strategically, should we

want a particular result to materialize from thgechve construct (10). However,
although SODA is named after them, they are notothlg constructs upon which

SODA focuses.

Let’s pause a moment and compare the map withrigenal description. The latter
contains over 500 words. The map contains less #@#h Have we missed some
possible constructs? Undoubtedly. Is that impo&tasbt if the map captures enough
detail to convey what the original 500 words wdveld. If we agree that it does, and
furthermore accept that many of the 500 words dse @amplicit in the map’s
relational arrows, we can say that our model i®a@i¥e in its reflection of the
situation described. It is also explicit as to whzuses what. Cause-effect
argumentation is also explicit in the original texbut, as we saw earlier, some of the
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apparent logic of that text was debatable, andnwapping has clarified it, or at least
allowed us to take a justifiable position on theus Most importantly, however,

instead of having someone read, or listen to, 56w of prose, what is offered is a
picture that is easy to read and understand inthalfime. And interested parties can
begin exploring sections of it straight away, mii&e one would explore an atlas.

And things can be pointed to and debated with aedegf clarity not available in text

form. And the map can be used with others as a feas#iscussion and negotiation,

and... and this is already pointing to the usefulr#dsgaving the SODA map.

Might not someone else have probably created ardift map of the situation, using
different constructs? Of course. In the same waytthere exist different maps of any
one geographical region, published by differenttagraphers, and serving to
highlight different aspects of the terrain. The ortgnt thing is not the potential
variety available: it is which one of these mapwve® the purpose better. One might
object: that leaves a lot of leeway for cloak-ardger tactics. If we want to make
someone think something, we design a map in acpéati way. Yes, of course, the
door is always open to manipulation of all sortss-t is, interestingly, in cartography
(Wood, 1992). We would also be manipulating somabwne insisted that we build a
mathematical model of the situation, claiming thally quantitative variables are true
reflections of a situation. One cannot escape nudattipn in problem structuring — as
one cannot escape it in most other activitiesfe The dialogue between the analyst
and the client group serves as an effective reepas does the degree of effectively
justifying a map’s contents and relationships.hiére is one key word in problem
structuring practice, it igistification Can you justify the content of your structure to
a third party? Can you trace your reasoning badkéoraw information? Basically,
can you account for yourself and your structuring?

Alongside this, it is always good practice to paersome form of triangulation (to use
a cartographic term). This means that we shouligbother models or methodologies
to bear upon our problematic situation. The redsemnd this is that the degree of
accuracy that we can confer upon any one of ouretsaaf reality is proportional to

the variety of models we use to reflect the variatyerent in that reality (Phillips,

1984). There is no doubt, however, that problemcstiring through SODA mapping

is a good way to start understanding some of therant complexity and uncertainty
of a problematic situation — as will be illustratathen SODA is applied to the

Brazilian railways situation.

But what about the dynamics of the situation? L&tle a closer look at the map in
Figure 7 and work through some of them. This walive us well when we come to
look at more complex dynamics later. Looking bacitha SODA map, we can easily
identify some simple dynamics. For example, wetcare the argument of constructs
3,4, 14, 8, and 10 and read it as follows:

The more an actor’s thoughts are non-linear ogitlal, the more the actor tends to
provide a storm of information and, therefore, there we require the imposition of
some projection (a SODA map) that clarifies theatiton, thus allowing knowledge of
the situation to be seen in a new light and sogend a SODA map more useful.
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Conversely (reading the contrasting poles), theentioear or logical are an actor’'s
thoughts, the more s/he will provide a train ofublbt that requires less structuring.
This, in turn, diminishes the need (and the pobgipdf seeing the situation in a new
light (assuming, of course, that the actor's thdsigmeflect an acceptable
understanding of the situation). In this case, SQB#pping is rendered less useful
because we would not need it in the first place.

This type of linear relationship is easy to folloMowever, the map also contains a
different form of relationship: one that beginsdane construct and ends up in the
same construct. Consider, for example, construcandi follow the arrows to
constructs 5, 4, 14, 8 and 9. From construct 9, ngturn to construct 1. Figure 8
highlights this part of the map.

14 impose a 4 actor provides & persp:c:?\?:taocr:gntams
projection that stor_rr; ?;r'r:';?jrg”spon arbitrary, skewed

inimizes distortion i
%
-— thought . and unreliable

and speaks - provides contsnt ... less
powerfully ... less more of a train of arbitrary and more
imposition thought reliable
8 knowledge of 1 aotgr AL
situation seenin g 9 more questions/ acoording to set
new light ... less | ———>| possibilities are ————>  perspective
ew insiaht considered ... less according to changed
perspective

Figure 8: Sub-map showing one loop

We are considering six constructs, three of whieh sirategic options. Six arrows
interrelate the constructs, and one of these arl@gssa negative sign. What is new is
that the elements have come together to form a.lda@wps are of especial
significance because they provide us with additionformation. In particular, we
can see how taking one action will eventually ‘cdmaek to haunt us’, so to speak.

The loop in Figure 8 has one arrow with a negatigad. We say that this arrow has
negative polarity or, more simply, we call it a agge arrow. A loop with an odd
number of negative arrows is one of two types oploThe other type is constituted
either by an even number of negative arrows, orptetaly by unsigned arrows (also
known as positive arrows).

Loops with an odd number of negative arrows exhstabilizing dynamics. In other

words, if something perturbs one of the elemem®(r case, constructs) in the loop,
the loop will act to counter this perturbation amdurn the system to some stable
state. This can be its previous state, or someeatksieveloped state. You can trace
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this stabilization effect in the loop of Figurevihich actually yields a developed state
of being. Begin, for example, with construct 1 (yauld actually start anywhere, as
long as you treat the starting point also as tlipeimt). You have an actor perceiving
a complex situation according to a set perspeciives perspective fails to fully
account for the dynamic environment and s/he isnigea hard time making sense of
what is going on (here is the perturbation). Yoketgsome action to map out the
information s/he provides, and thereby shed neft la;nd possibilities. The actor is
thus able to develop a more reliable perspectivesanbegin to make better sense of
what is going on (the perturbation has now beedpilstad). There is now less need to
impose structure on the actor’s understanding, thiosnishing the possibility of
considering new knowledge and possibilities. Th®rse new perspective becomes
her/his new set perspective until the surroundimgrenment speeds ahead of her/his
understanding and the need again arises to malee s#rthe world through some
methodologically imposed structure. And so you owrg around the loop.

In this situation, you are not constantly impossogne structure because the actor’s
perspective is not continuously skewed and unrigiabhe odd number of negative

arrows sees to it that a perturbation in one cansts corrected through some action
in another construct. There will be times when etoraneeds to structure a confused
perspective, and there will be times when theispective is in less need of formal

structuring.

Analogically, the situation is like an automatietimostat: it switches itself on and

off in accordance with whether the required temjpeeais attained and maintained.

In this latter case, however, the system returrsotoe previous state: the predefined
desired temperature.

There are actually two distinct loops in the SODAmof Figure 7: 1, 5, 4, 14, 8, 9,
1;and, 1, 5, 4, 2, 15, 8, 9, 1. Each is constitle one negative arrow. You can map
out both loops into one map. Figure 9 shows thitide that the same negative arrow
is inherent to both loops. By mapping them togettiegrefore, you must be careful
not to assume that you will find a proportionalrgese in the number of negative
arrows present.
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2 need to represent {9 m_ethodologmallly & knowledge of
complexity of mtﬁnlpugiﬂte acl:tors situation seenin a
actors' thinking ... 2 oudrts ... 1655 new light . less
less need mampu_lahon new insight
required
4 actor provides a 14 impose a
storm of information projection that
- a tornado of - minimizes distortion
thought ... provides and speaks
more of a train of powierfully . less
thought imposition
5 actor's
perspective contains 1 actor living
arbitrary, skewed according to set 9 more questions/
and unreliable — perspective .. e a— possibilities are
content ... less according to changed considered ... less
arbitrary and mare perspective
reliable
Figure 9: Mapping the combination of loops

By mapping all the loops of the situation into anap, we find that, since they are
governed by an odd number of negative arrows (g1dase, only one), the situation
mapped has inherent stabilizing characteristicsndither promotes continuous
mapping, nor leaves actors’ perspectives unche@adbilizing loops may be viewed
with a sense of relief — at least the model revélads existence of stabilizing or
control mechanisms. One need only check that thesghanisms are functioning as
desired in the real world.

Which brings us to the opposite situation. Thishis type where there is no evident
control and the situation is spiraling into somegeteerative abyss. But let's be clear.
Uncontrollable growth or regeneration is as dishgb as uncontrollable
degeneration. Nothing goes on forever, and if theon has no inherent stabilizing
mechanisms it risks exploding or imploding, so feak. Such is the situation
depicted by loops constituted either by an even bminmof negative arrows, or
completely by unsigned (or positive) arrows. Theesrch uncovered a particularly
disturbing set of such loops existent in the deaisnaking undertaken in Brazilian
railway development. In what follows, this and athesults will be discussed.
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Chapter 3: Mapping the Railways — the Process

The previous chapter furnished basic informationualihe construction of SODA
maps. This chapter describes the methodologicdicagipn of SODA mapping to
the information collected from the articles listedTable 1 of the Introduction. In
particular, the following will be addressed:

» mapping the individual actors, and the methodollgicoblems that arose;
 understanding how maps reflect the content of thersl articles;
* justifying the insertions of links by the analysts;

 understanding how the position of a construct daange between maps in which it
appears;

« the merging of individual actors’ maps;

* the reason for identifying and mapping the issugsedd upon an analysis of the
constructs from all the actors’ maps;

* identifying the significance of each issue;
» matching actors with issues; and,
* the treatment of seemingly minor actors.

The discussion will also highlight a number of SODwethodological rules that
formalize the process that was undertaken. Doimgwhll be of particular help to
future researchers who wish to use the methodology.

The project began by identifying relevant conssuobm each of the articles listed in
Table 1 of the Introduction. This would be equivaléo eliciting constructs from
interviewees, were Kelly’'s personal construct tgearsed according to its
psychological application. The terrasnstruct elicitatiorandconstruct identification
will be used interchangeably here. Constructs vatrébuted to individual actors as
they arose sequentially, and we made mutually skatuchoices between actors who
shared the same construct. That is to say, the &olm whom a construct was first
elicited was associated with that construct, andluyaicates were recorded for those
actors who were later found to be discussing timeeseonstruct. Table 3 shows the
number of original constructs elicited from eactoac

Desenvolvimento Governo
Dreckmann Silveira  Vilaga Hees |Fernandes Passos  Steinbruch Bollinger Reis
27% 15% 55% 3% 13% 50% 38% 100% 100% |Totals
) 5 18 1 1 4 3 17 19 98
33 8 17 19 98

Issue Concessionarias
Champions DelLima Neves
52% 48%

<
@
=
@

individuall 1 10
champions; 21
%age of concepts in model from:
individual 11% 10% 9% 5% 18% 1% 1% 4% 3% 17% 19% 100%
championsj 21% 34% 8% 17%

Order

%age of concepts used:

Merged map

individuall  100% 100% 100% 100% 100%  100% 100% 100% 100% 100% 100%
champions; 100% 100% 100% 100%

Table 3: Initial distribution of constructs betweenactors (mutual exclusive assignments based gn
the actor who was first attributed the construct)
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As an illustration of what the numbers mean, cagrstie Concessionarias issue. De
Lima and Neves have been categorized into thisighey have been termed its
‘champions’) due to their articles having been ap@ted as focusing mainly on the
concessions. De Lima contributed 11 (52%) of thestwoicts of this issue, whilst
Neves contributed 10 (48%). Jointly, they contrdal21 (21%) of the constructs of
the overall map of the situation (what is termedhe table ‘merged map’). In total,
98 constructs were identified as useful amonghal dctors. Thus, the merged map
was constituted by 98 constructs (what is termedhe table, the ‘order’ of the map,
a term borrowed from graph theory). All 98 constsuare listed in Appendix 2.

It is worth noting now that the approach of asatieg constructs to individual actors
on a mutually exclusive basis proved generally wisef becoming familiar with the
different actors’ arguments. On the other hand, éwer, it became obvious that
focusing too much on who-said-what was erroneausrdéler to see why, consider
one of the actors: De Lima.

Table 1 in the Introduction indicates that De Limeas categorized under
Concessionarias. His article, in other words, wagreciated as focusing upon the
privatized railway concessions. Constructs from ma were elicited based on a
number of readings of his article. The final lifteteven constructs is given in Table
4.

Construct
14 investimento pelas concessionarias na manutencao ... ndo
15 investimento pelas concessionarias na expansao ... ndo
20 atengdo em gestéo patrimonial ... foco s6 em andar trens ou produzir resultados
108 concessionarias operam com ativos arrendados e reversiveis ... proprios
109 concessionaria se restrita em suas atividades ... menos
112 continuidade de servigo ... continuidade em perigo
13 Estado estimula o concessionario a investir ... menos
16 afastamento do conceito de depreciagéo fiscal ... ndo
110 reversibilidade néo prejudical de bens e investimentos ... reversibilidade indiferente
111 bem proprio do Estado ... da concessionaria
17 equipamento ferroviario tem longa vida util ... curta

Table 4: The eleven constructs identified in the dicle by De Lima

Having identified the constructs, a number of itierss were required to design a map
that reflected the structure of De Lima’s argum@imte final map is shown in Figure
10.
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Figure 10: De Lima's map

It is worth taking some time now to appreciate hbis that the map reflects the text
of the article. This will make subsequent map-regdiasier. Construct numbers are
referred to throughout for ease of reference.

The appearance of three heads in the map (corstuitt no arrows leading out of
them) indicates that De Lima is concerned abowtissues:

» 108: the fact that the concessions operate witkelbaassets belonging to the
government (111), which assets are subject toIrbgalhe government (this is a
fact of concession operations and De Lima doesrgute for changing it);

» 112: the ability of the system to offer unintermgbservice might be in danger; and,

» 20: the concessions as caretakers of the railwstgsy which is seen as part of the
national heritage, instead of their focusing mewalyproducing business results.

Heads on SODA maps are termed objectives. Howehes, is somewhat of a

misnomer. For instance, 108 is not an objectives @ fact. Its head position on the
map indicates that, no matter what decisions &entaelow it, they must conform to

maintaining this fact intact. Undoubtedly, 108 abidlave been interpreted as an
operational constraint that then serves to infleelater constructs. In this case, it
would have been mapped as a tail — or at least whare below the heads. The
choice of whether to map an ambiguous construatfasad or as a tail must be based

on the actor’s own argument. In the case of De Litlma leased nature of the railway
. ____________________________________________________________________________________________________________|
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assets is not put forth as a constraint, dsita resultof the policy instituted by the
government. Hence, 108 appears as a head in the Thapmain methodological
lesson here is that heads on SODA maps can reflgettives as well as facts to
which subordinate decisions must conform. This $easl to our first methodological
rule.

Heads on SODA maps can reflect objectives, or tactghich subordinate decisions
must conform. A construct that indicates a fact @so be interpreted as an
operational constraint, in which case it would appat some level below the heads.
Its position on the map, however, should be basssl dn interpretation and more on
the actor’s explicit argument.

SODA Rule 1: Heads as objectives or facts

Turning to the other two heads, according to Ded,imervice continuity (112) is
secured in proportion to the level of investmentaden by the concessions in
operational expansion (15) and operational maimesa(14). Should such
investments be made, furthermore, it will enabke¢bncessions to meet an objective
set by the government: that concessions shouldnmmely focus on operational
results, but also act as caretakers of the railsyagyem which is seen as part of the
national heritage (20).

The level of investments, however, depends on dgret to which the government
stimulates the concessions to invest (13). For Deal there are three existent
stimulation mechanisms:

» 111: the fact that the assets belong to the govemtbimplies that it is in the interest
of the government that they be put to effective use

* 16: the fact that the government has waived thaireaent to record depreciation
on the value of the assets (to some extent, ttasdsptable since railway assets do
tend to have a long appreciable life — between@yéears);

» 110: the fact that if the government decides taltdbe assets, it is contractually
obliged that it does so without adversely affectimg concessions.

Should these stimulation mechanisms be managedefgpyoghe activities of the
concessions will be subject to minimal restricti¢h89), which would then pave the
way for increased investments in expansion (15)apetational maintenance (14).

One arrow on the De Lima map — between 14 andid designed with a dotted line,
and accompanied by the letter ‘A’. This indicatebn& placed by the analysts (the
authors of the report). Links such as this shoatda rule, be used sparingly. They are
used when an actor has not explicitly argued fer lthk, but where the argument,
along with the map, render such a link justifiabie.the present case, De Lima
explicitly mentions the need for concessions tcegtvin maintenance (14) and the
fact that railway equipment, once installed, canused for a relatively long time
(17). He does not, however, explicitly link the tvaeas. The analysts’ link appears
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because, logically, although the working life oflway equipment is long, its
longevity is assured through effective maintenance.

Interestingly, were it not for the analysts’ lilke Lima’s map would be loop-less. It
is not unusual for actors to explicate their argotmen a linear manner, resulting in
tree-shaped mapsAs human beings, we are more comfortable andtasiép linear
arguments than with arguments constituted by feddbeops. Indeed, the
management science methodology calldgtem dynamicsvas developed as a
decision aid for making explicit and analyzing thervasiveness of such loops
(Forrester, 1961; Sterman, 2000) - and SODA mape kaccessfully been converted
to system dynamics models in order to analyze é&mepbral effects of decision
making (Bennett et al, 1997). It is part of the lgsigs task to help actors recognize
and analyze feedback dynamics. This leads us tesemand methodological rule.

It is part of the analyst's task to help actorsnt&, map, and analyze feedbejck
loops.

SODA Rule 2: Feedback loops and the role of the alyat

The feedback loop that emerges in De Lima’s magogonstructs 13, 109, 14, 17,
and 16. It is constituted by an even number of tnegarrows (two), indicating the
presence of reinforcing dynamics. Indeed, the faekilbloop points to the manner in
which the government and the concessions can wg#tlter in order to ensure that:

* the state can continue to offer stimulating mecémasi (in this case, the waiver of
financial depreciation);

* concessions can operate with minimal restrictiom& of whose benefits would be
their ability to invest in operational maintenanaad,

* the working life of railway equipment is prolonggxt as long as possible.

The explicitation of this loop is useful becauservmotes partnership. On the other
hand, it lacks explicit stabilizing mechanisms.adtler words, the parties involved
would not know when enough is enough because thaly éxplicit control criteria.
As we shall see later, a significant number of feewing loops emerge from the
manner in which the actors perceive the railwaysasion. Unfortunately, these
constitute a central problem for all involved.

The one thing that makes De Lima’s map differeatrfrthose of the other actors is
that it is constituted entirely by constructs asstec with him — notice that all
constructs have been coded with the same color.r@imaining actors’ maps were
constituted by a mixture of constructs: some wdiceted directly from them, whilst
others were discussed by them, but were origiresbigned to other actors. Consider
the case of Neves, also categorized in Table 1hef Ihtroduction as mainly
discussing Concessionarias. His map appears imé~igu

Y For a discussion of trees, see Chapter 1.
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Figure 11: Neves' map

Neves himself contributed 10 original constructsovg in purple. Judging by the
other color-coded constructs on the map, it is @bwvithat Neves discusses a number
of constructs originally attributed to other actade of De Lima’s objectives (112)
is included in Neves’ map, only now it appears adrategic option that influences
whether the cost of cargo transportation decreasemt (52). So, although for De
Lima, uninterrupted service (112) was an objectovbe met for itself, for Neves this
is only a means to a greater end, that of redutiagost of cargo transportation (52).
The color code of this latter construct, moreovedicates that it was originally
assigned to another actor. In fact, the only oabobjective that Neves contributes is
construct 24, which concerns whether the railwajswin or lose the market for
long distance transportation.

For Neves, there are three other seemingly uncetatgctives:

* more transparency and consistency is requiredanirtformation available to the
industry (89); and,

« difference in particular track widths must be resdl (45 & 44).

The common denominator of all the heads in Figureslthat they were perceived
(by the analysts) to be of direct concern to thecessions, which is why Neves was
initially categorized under this issue. Indeed|diwing this logic, if we want to see
what constructs inform the issue of Concessionarias simply merge De Lima’s
map with that of Neves. This is shown in Figure 12.
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Figure 12: De Lima 21 desequilibrio na distribuicao das cargas entre os diversos modais ... equilibrio
and Neves merged | 22 paixo prego do frete praticado no modal rodoviario ... alto

map / . — .
Concessionarias map 26 falta de recursos para ampliagéo e modernizagdo da malha no curto prazo ... mais
(with list of tails) 27 falta de regulamentacéo do direito de passagem e trafego muatuo ... ndo

28 invasdo das faixas de dominio ... menos
29 passagens em centros urbanos ... menos

110 reversibilidade nao prejudical de bens e investimentos ... reversibilidade indiferente

111 bem préprio do Estado ... da concessionaria

As a matter of interest, Figure 12 also lists thiéstof this map. Tails may be
understood as prime causes. They are usually tantgble and operational, serving
to influence the decision making process as itngite to achieve the heads (the
objectives). The tails indicate that a mixture afté and problems, spanning various
aspects of railways management, affect the attaibrokthe objectives: from the
manner in which cargo is spread across the inteamagbtions (21), to the
government’s contract with the concessions (1101&)1from the fact that road
transport is more price-competitive (22), to traiolling through urban centers (29),
or at risk of running into each other for lack cdffic regulation (27). Neves also
points out that there is a lack of resources fgraexling and modernizing the system
of tracks in the short term (26). This, in partanllleads to a series of problems — as
can be seen on the map by following the argument this construct.

What is striking about the Concessionarias map, eévew is that the original
construct-actor association seems irrelevant. ¢, fahat is more important for the
analysis (and for any presumed user of the modehsd list of constructs thatldress
any particular issugas well as their interrelations. When asked F& tonstructs
discussed by Neves, for example, would it be cortecsimply list the original
constructs that he contributed (shown in purple)lvould it be correct to list all the
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constructs he discusses as mapped in Figure 12D@hy the latter answer would
provide a more accurate picture of Neves’ contidyut

A focus on issues instead of individuals is furthginforced when looking back at
Table 3. There, the Concessionarias issue is sggnaddressed by 21 constructs: 11
from De Lima and 10 from Neves. But looking at thap in Figure 12, we find 28
constructs. The reason, of course, is that the omapains the complete set of
constructs discussed by Neves, irrespective of endte originally contributed them
or not.

A more striking piece of evidence for the case atusing on issues rather than
individuals comes from considering the Governoesdn Table 3, we see that three
of the actors - Fernandes, Passos, and Steinbnwehe-originally categorized under
this issue due to the perceived focus of theirgetipe articles. Together, these actors
contributed only 8 (8%) of the constructs of thergeel map. Now, when it comes to
railways, both the academic and lay literatures leasjze the significant role that
government plays in railway development and managenT his includes those cases
where privatization has been pursued to the ext(@nempson, 2004). In Brazil, the
government still maintains effective control ovdretentire system despite the
creation of private concessions. For instancejsugsed earlier, the government has
merely leased control of certain parts of the sydie the concessions, and retains the
right to recall such leases. Why, with such a @ntole, was Governo so
underrepresented in the initial analysis?

To make matters worse, when we merged the magseathtee individuals to form
the Governo map, we found that this issue’s magatoed more constructs from
other actors than from the three categorized utidsrissue! The reason, of course,
was that each of the maps of Fernandes, PassoStaindruch contained constructs
originally assigned to other actors. The distribatihowever, was striking as can be
appreciated in Table 5. The De Lima-Neves pairgf@ample, contribute 41% of this
issues constructs compared to the Governo trioaentribute only 36%.

Issue C i i D i Governo
Champions De Lima  Neves |Dreckmann Silveira  Vilaga Hees |Fernandes Passos Steinbruch Bollinger Reis Totals
il 3 il 4 3 il

individuall 4 5]
champions; 9 4 8
%age of concepts in model from:
individuall
champions;
%age of concepts used:

Order 22

0 1 22

41% 18% 36% 5% 100%

Governo

22

18% zs%l 5% 0% 14% o%| 5% 18% 14% | 0% | 5% 100%

36% 50% 11% 0% 17% 0% 100% 100% 100%
12% 100%

5%
0% 5%

Table 5: The distribution of constructs constituting the Governo merged map, according to the
actors to whom they were originally assigned.

Clearly, our initial general categorization did n@flect the true distribution of

constructs among the issues. Indeed, categorizmdgviduals as champions of

particular issues was immediately seen as irrelgevenmatter the apparent focus of
their respective articles. This led us to createtbind SODA methodology rule:

Categorize constructs according to issues theyeaetbely address.

SODA Rule 3: Categorizing constructs
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The result of following this rule was a redistrilmut of constructs among a richer set
of issues since, in concentrating upon the texeéafh construct, we were able to
identify new issues relevant to the developmenthef railways. The distribution is

summarized in Table 6 (details are available in &mupx 3), in descending order of
the number of constructs addressing each issus.distribution was to guide the rest
of the research. It was color-coded according ® dblors eventually used in the
finalized SODA maps themselves.

Issue Total

Governo 22
Concessionarias 14
Malha 11
Urbano 10

Consequencia 8
Intermodalidade 8
Logistica 6
Trans Rodoviario 6
4
8

Total 9

Table 6: Distribution of constructs according to isues they respectively address

Judging by the number of constructs addressingdieeof Governo, it is now clear
that the government plays a key role in railwaysettlgpment. IndeedGoverno
accounts for almost one quarter of the total nunab@onstructs. This seems a fairer
reflection of the reality of railway development.

Following this redistribution, we traced each comst back to all of the actors who
discussed it. Since each construct was now codsatding to the issue it addressed,
we were thus able to count the number of individwaddressing a particular issue.
The prime role of government was confirmed: 9 duhe 11 actors had something to
say about the government’s role. Table 7 showsébkalts in descending order. A
comparison with Table 6 indicates that the top tissues in Brazilian railway
development ar&overno and Concessionarias a fact confirmed when consulting
any literature on the subject.
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Issue Total
Governo

Concessionarias
Intermodalidade

Logistica

Malha

Consequencia

Urbano

WWwhrhroo~N~N©

Trans Rodoviario

Table 7: Number of actors addressing each issue

Finally, a related analysis was undertaken withaime of identifying exactly which
actors addressed a particular issue and, furthermoow many of the issue’s
constructs these actors addressed. The resukshianen in Table 8.

Number of concepts addressed

Issue Total Neves DeLima Dreckmann DaSilveira  Vilaga Hees Fernandes Passos Steinbruch Bollinger Reis
Concessionarias 14 3 6 0 0 2 1 0 2 2 6 0
Consequencia 8 0 0 3 4 1 0 0 0 0 0 1
Governo 22 1 4 1 2 11 0 5 4 3 0 1
Intermodalidade 8 2 0 4 3 3 1 0 0 2 2 0
Logistica 6 4 0 0 1 1 0 0 0 0 3 1
Malha 11 6 0 0 0 0 0 1 2 0 2 6
9 1 1 0 0 0 0 0 0 0 8 0
4 0 0 2 0 0 0 0 1 0 0 2
Trans Rodoviario 6 0 0 4 3 4 0 0 0 0 0 0
Urbano 10 1 0 0 0 0 0 1 1 0 0 9
Total 98 18 11 14 13 22 2 7 10 7 21 20

Table 8: Identifying the actors addressing a partialar issue, along with the number of the
issue’s constructs these actors addressed.

So, for exampleGoverno was addressed by 9 actors: Neves, De Lima, Drechkma
Da Siveira, Vilaca, Fernandes, Passos, Steinbracil Reis. However, these
individuals addressed the issue in unequal deglega, for example, addressed 11
(50%) of the 2Z50verno constructs, whilst Neves addressed only 1. No tthib is
due to the differences in the overall focus ofdbtors’ articles. But when you look at
the issue offransporte Rodoviario, you notice two things. First, it was not part of
the initial (and debunked) categorization listedlaible 3. Second, three individuals
address this issue in more or less equal degreeskidan and Vilaca address 4 of
this issue’s 6 constructs, whilst Da Silveria addes 3 of them. Coincidentally, but
of little relevance now, all three actors were igliy categorized together under
Desenvolvimento (see Table 3).

Overall, then, by minimizing the focus on individlugctors, we obtain a clearer
picture of the main issues surrounding railway dtgwaent. In particular, a measure
of an issue’s prominence is furnished through thantjtative distribution of the

constructs related to it (Table 6), as well asugfothe number of actors who refer to
it (Table 7). In addition, for each issue we casoaidentify not only which actor

referred to it, but also to how many of the constauissues he referred (Table 8).
Given that (1) no actor seems to be in a positibgreater decision making power
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than any other; (2) all actors provide relevant dndtful perspectives to the
situation; and, (3) railway development in geneadtresses numerous issues, the
redistribution of constructs according to issuesds only justified, but it provides a
degree of detail that was not possible before.

There are further benefits of categorizing conssraccording to issues — and they
have to do with the actors themselves. Looking k@ ckable 3, we see that Hees and
Fernandes contributed merely one original constasth to the complete model.
How are such actors to be interpreted? Is theuevéd the overall model proportional
to the quantity of original constructs they conitid?

The answer is far from simple. For example, if director of a company is involved
in a SODA group decision process, and yet provaldg one construct, it is highly
doubtful that this contribution will be summarilyxa@uded, if only due to the
hierarchical power manifested by the person. Adiden having to consider their
socio-political role in the situation, however, thenstructs contributed by actors
must be analyzed rather more carefully in orderetch an informed, perhaps more
objective, conclusion. This is the case here witegeactors are distinguished less in
terms of power and more in terms of the perspethigg bring to the situation.

Let's begin by considering the case of Fernandiesmap is shown in Figure 13

56 Unio . 67 Unido oferece 31 |nfraestrutura
iAo N30 CLMPM eseassos recUrsos 85 pacional Ndo
suas obrigagdes ... ferrovias . mais adequada ...
_ cumpri
13 Estado estimula o ? adequada
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investir . menos

hN

50 CRTM expandi ...
menos

26 falta de recursos
para ampliagéo e
modernizagao da

malha no curto prazo

.. mais

p. 92 recursos da CIDE
desviados . ndo

Figure 13: Fernandes' map

Of the seven constructs shown, Fernandes’ conimibutas construct 92: recursos da
CIDE desviados ... n4b He discussed six other constructs initially btited to five
other actors. As seen from the map, each of these discussed in terms of 92.

10 The papetclip symbol next to a construct (as in construct 92) indicates that the analyst attached a note to this
construct (these are known as memos in Decision Explorer®.

1 The Contribui¢io de Interven¢io no Dominio Econémico (CIDE) will be discussed in detail later.
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Indeed, the siphoning of public money is, accorditty Fernandes, directly
responsible for: the inability of the CPTM to exdai50); the failure of the
government to sufficiently stimulate the concessitm invest (13); the government
failing to meet its obligations (66); the governrmeffering insufficient resources to
the railways (67); the inadequate state of theonatiinfrastructure (31); and, the lack
of resources for expanding and modernizing thektsgstem in the short term (26).

What is striking here is not so much the polemiteteoeflected in the links of Figure
13. It is that construct 92 has six arrows leadingof it. In graph theoretical terms,
construct 92 has an outdegree of 6. Furthermofeastno indegree. In other words,
construct 92 is a pure primary cause. Not only:that ofall the constructs elicited
from the actors, it is the construct with the latgeutdegree by far — only one other
construct has an outdegree of 5, and the remalrang an outdegree of 3 or less.

Now, there are two ways of looking at this. Fiste could argue that Fernandes is
somewhat of an aberration. His contribution of astnuct whose basic statistics are
so far removed from those of the other constructicates an outlier. It should
therefore be treated as such. On the other haadst#tistics themselves can be used
as an argument in favor of keeping Fernandes’ dnrton in the model. After all, a
pure primary cause of outdegree 6 merits furthgestigation. Indeed, this is the
correct answer. For, we are in no position to judge relevance of Fernandes’
contribution until we appreciate it within the oa#trcontext of the final merged map
that brings together all the constructs elicitednfrthe actors. Furthermore, the
content of Fernandes’ construct is not trivialcaincerns the tax collected explicitly
for promoting national infrastructural developmént which the railways are an
obvious part). This combination of quantitative aqhlitative appreciation signals
that Fernandes’ contribution cannot be dismissgitlyy. Besides, from Table 8, we
see that, once the constructs were reassigned dawgoto issues, Fernandes
addressed a mix of issues includi@gverno, Malha, andUrbano. In fact, when the
constructs were reassigned according to issuepdadable 6) construct 92 was
categorized, understandably, undg@overno — the top issue in Brazilian railway
development. This paints a rather more accuratturgicof Fernandes’ concerns.
Finally, as we shall see later, further investigatof construct 92 renders Fernandes
responsible for one of the major results of theaesh.

Turning to Hees, we find in Table 3 that he alsmtgbuted only one original
construct, namely 113 - operacao logistica ajuséedaecessidades e particularidades
do cliente ... ndo. Indeed, that one construct adasessed only by Hees — it is in no
other actor’s map. In the redistribution of constsuaccording to issues of Table 8,
Hees fared little better: he is seen to addressisawes through one construct each.
Does this indicate that Hees, along with any caoiesér contributed by him, should
perhaps be discarded from the analysis and theadengp?

As it turned out, the merged map that brought togreall the actors’ maps identified
Hees’ contribution as one of the overall objectiadsrailway development (his
construct has no outdegree). Furthermore, his amistvas categorized under
Concessionarias one of the top two issues in Brazilian railwaywelepment (as

discussed earlier — see Tables 6 & 7). Given tHees’ contribution might be
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guantitatively minor, but it is qualitatively sidiant in its role. As such, Hees’
contribution should not be discarded.

From cases such as these, we can deduce a faaigtgforward rule that can guide
the treatment of seemingly minor actors or constroatributions.

The value of an actor, and her/his constructs,hte overall model might not he
proportional to the quantity of original construcghe contributed. Aside from
accounting for the actor’s socio-political powehet overall number of issues s/he
addresses should be taken into account (probaligr a&fll constructs have been
assigned according to issues, as per Rule 3). Tdter'a contributed constructs
should be appreciated in relation to their conteghgir outdegree and indegree, the
issue under which they have been categorized, lagid dverall impact upon the
merged maff.

SODA Rule 4: Analyzing the relevance of an actor ahtheir constructs

Appendix 4 provides the maps of all the individwadtors’ articles, along with
supplementary data. Needless to say, the varieapalfyses to which this information
is amenable is limited only by the skills and tirok any particular analyst. For
example, one could examine each page of Appendiand deduce the most
significant constructs or relationships betweemthieased upon certain criteria. With
the aid of Table 8, one could also examine the ranolb constructs belonging to a
particular issue addressed by an actor. One ctwtithermore, examine how certain
constructs are used or positioned differently betwactors who share them. We saw
this, for instance, with construct 112 when disougdNeves’ and De Lima’s maps
earlier. Positional difference of a construct beswenaps can be interpreted as a sign
of cognitive and structural complexity. In the firmistance, the actors tend to
cognitively interpret the construct in different yga In the second case, the
construct’'s significance in the overall situation decision making scenario is
debatable (is it an objective? a strategic optam® so on).

This report cannot pretend to undertake all analpgssible given the richness of the
data collected. It can, however, indicate someyaesal which proved to be especially
fruitful. We have seen, for instance, that the sgdiution of constructs according to

issues clearly provides informational and analytismefits. Having discussed these,
it would be useful to at least examine the mergegh that brought together the 98
constructs elicited from the actors. When first rapghing a merged map, its sheer
size, the numerous constructs, and the multiplesimay leave one wondering how it
is possible to ever begin to understand and andghgsituation with the help of the

model. In fact there are two problems. First, ham @nything be learnt from the

merged map as a whole? Second, how can one ‘énéemap, so to speak, and begin
to analyze sections of it? These two problems @spactively addressed in the next
two chapters.

12 As hinted above, Fernandes was found to have impacted significantly upon the overall model, and this result will be
discussed in due course.
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Chapter 4. Mapping the Railways — Initial Results

This chapter considers the merged map as a whaledigr to see what conclusions
may be drawn from it. This is useful methodolodicdbr, in SODA mapping,
analysts will always be faced with making sense oherged map. It is also useful
practically: a number of interesting insights eneei@pout the Brazilian railways
situation just by examining the merged map as alevhithe focus of the discussion
will be upon:

» The identification and preliminary exploration ofirpe causes (the tails of the
map);

» The identification and preliminary exploration difjectives (the heads of the map);

o Related to this is (a) the issue term@dnsequencia an issue that
emerged during the redistribution of constructgg@en in Table 6;
and, (b) the merged map’s strategic options;

» The identification and preliminary exploration dfet highly affected constructs
(these are constructs with high indegree, or impiograde, based upon a certain
criterion);

» The identification and preliminary exploration dfet highly affecting constructs
(these are constructs with high outdegree, or exphograde, based upon a certain
criterion);

 The identification and preliminary exploration betmost cited constructs; and,

 The identification of constructs with high degree,domain grade, and a critical
examination of how the degree/domain grade of atcoct can best be interpreted.

Each point above merits an in-depth discussiomsglfi The aim here is to provide a
summary overview that offers enough insights it tailways situation, as well as
into the SODA methodology itself. In this way, treader is prepared to study the
data further, in conjunction with the appendices.

As discussed earlier, all constructs were eventualtegorized by issue (see Table 6)
and color-coded accordingly. A merged map of al ¢bnstructs was designed, with
relations between constructs based upon thosedestified in the individual actors’
maps. This merged map is shown in Figure 14. Ihigffect, the model that emerged
from the research. As such, this model was to edfor information and analyzed
for insight®. Its sheer size requires the help of Decision &e®, a software
package designed especially to support SODA. dinallthe analyst to create different
views of the merged map in terms of sub-maps.sib afffers a variety of powerful
analytical functions.

13 It is worth noting that the map of Figure 14 is, in essence, a directed graph. Although data mining is a well
established area of study, graph mining has emerged only recently. Cook and Holder (2007) have recently published
what appears to be the first book-length treatment of graph mining. Although the present research did not draw upon
the graph mining literatute, this source is highly recommended for future research.
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Figure 14: Merged map of all 98 constructs
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The merged map in Figure 14 has been drawn intaplar way. Along the top are
those constructs with no arrows leading out of thitxa constructs have no explosion
grade, or outdegree. SODA terms thedgectivesor heads Along the remaining
three sides are to be found those constructs vaitarrows leading into them: these
constructs have no implosion grade, or indegred®/A@rms theseausesor better,
prime causesThey are otherwise known &sls.

In order to facilitate the design and the visualiaa of a merged map, it |
recommended that heads/objectives be placed alentpp, and that tails/causes
placed along the remaining three sides.

S wn
(¢

SODA Rule 5: Layout of a merged map

The identification and preliminary exploration of
prime causes

There are 37 tails on the map. That is to say, 88%e map is constituted by prime
causes. By definition, prime causes are those rarstthat trigger or otherwise
influence further constructs. In a decision maksigiation, they constitute those
decisions that must be taken into account if furtdecisions are to unfold as
required.

All objectives can be traced back, through a sesiesonstructs, to prime causes.
More often than not, such tracing will uncover anter of prime causes impacting
simultaneously upon any one objective. This mayegise to indetermination or
indistinction (Montibeller and Belton, 2006). Inetlfirst case, the realization of an
objective is indeterminable because the paths aistoocts terminating on the
objective respectively impact upon its primary asgtondary poles. One cannot
determine, in other words, which of the two poléghe objective might actually
occur. The case of indistinction is slightly di#et. Here, all paths lead to one or the
other pole of the objective, thus the objectiveleserminable. Given that, however,
how can one distinguish between their relativeuerfices? Do some paths merit
greater weight than others? In other words, candstenguish what exactly is more
liable to cause the impacted pole of the objective?

Prior to such considerations, however, one must mmimize the usefulness of
focusing upon the tails themselves. In particudabasic question is: how are the tails
distributed among the issues? Figure 15 showsethdts.
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Two things are worth noting. To begin with, theseai distribution of constructs across most
issues. In fact, the only issue without a primeseaconstruct i€onsequencia This is to be
expected since this issue brings together constthat were deemed to address consequences
— as opposed to causes - of national significambe. distribution of constructs across the
remaining issues signals that the triggers of @yiwdevelopment involve multi-agency
decision making.

Governo plays a significant role, as is to be expecteduestions of national infrastructure
development. For example, government can promaotelolemental effectiveness by:

» Developing and promoting investment conduits (98)1

» Promoting the correct use of resources from taQ@s 105), whilst reconsidering taxes or
penalties that work against the developmental i(B®198); and,

* Managing corporate or otherwise regional interastdavor of the national or wider
betterment (101).

Notwithstanding the government’s key role in triggg railway development, multi-agency
decision making will be required to start the psscéom a number of angles. For example,
there is a need to reduce costs embedded in roademance Transporte Rodoviario 63),
particularly policing, emergency services, traffengineering, pollution and accident
management. These increase in proportion to the demands glapen the road system. As
long as such demands go unabated, this prime aailiseontinue to negatively affect all
developmental objectives. It is a clear signal thational and regional planning must
incorporate alternative transportation modes siamgously.

There are five prime causes addressiitg (78, 79, 80, 84, 85). Interestingly, only
one of the eleven actors (Bollinger) addresses tea@mce, and yet his contribution impacts
not only upon the distribution of prime causes showere, but also upon a significant
combination of loops that will be discussed latedeed, Bollinger’s influence reaches across
to constructs coded within other issues. A cagmint isConcessionariaswhose two prime
causes indicate that these will impact decisivglgrurailway development in two ways. The
first concerns the degree to which the concessigegrate their operations (95). The second
way concerns the degree to which the concessiomsalale to formalize knowledge and
learning on an inter-organizational scale (83) at ik, shared organizational learning among
all concessions. This prime cause was originalhtrdouted by Bollinger and was specifically
addressed toward maintenance issues and how tbejddie dealt wittby the concessions
hence thélue coding.

The fact that the concessions contribute only twm@ causes may be interpreted in a number
of ways. First, on a purely quantitative basis,tbacessions may be understood as victims of
a greater number of external prime forces. Givenrttulti-agency requirement for railway
development, this interpretation is understandabtavever, to what degree is the relatively
small contribution of prime causes from the conicgssdue to the actors themselves? A read
through the articles suggests that this sampletirs do not see the concessions as powerful
enough to trigger railway development. They arey gdwerful enough to manage the tasks

14 This information is provided by Dreckmann, who contributed this construct.
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they were awarded through the state’s privatizgbiamgram (notwithstanding their complaints
about the state’s failure to follow through with dwn commitments). Does the small number
of triggers fromConcessionariageflect the reality or simply the opinion of thetars chosen
for this research? Furthermore, how does the smalhber of prime causes from
Concessionariascorrelate with the importance given to this isasedentified in Tables 6 and
7, earlier? Is one to understand that the conaesdmave much to contribute to railway
development, but only once the government provithes basic impetus? Clearly, more
research is required on the degree to which theessions can (as opposedshmuld impact

on railway development.

Overall, the high percentage of prime causes (etiom to the total number of constructs),
coupled with their distribution across multiple uss, indicates that strategic planning for
national railway development will be a complex @®s requiring the collaboration of
multiple agencies and the accommodation of numeirdesests and concerns. Some of these
concerns arise from issues that appear peripherddab are otherwise minimally discussed:

is a case in point which, as discussed abovehesageyond its own seemingly
specialist confines. Methodologically, we find trafpreliminary examination focused upon
the tails of the merged map can provide usefulrmédion.

The tails of a merged map are key for analyzingetednination and indistinction. Thejr
distribution across issues provides insights irfte type of prime causes acting upon fthe
situation. A summary of the content of tail constisucan inform the prime causes for whijch
each issue is responsible.

SODA Rule 6: The tails of a merged map

The identification and preliminary exploration of o bjectives

The research identified 9 heads, or objectivess@&imeay be appreciated as desired outputs of
the situation or, equally, as ultimate consequerafesequences, or paths, of lower-level
constructs. As consequences, however, the 9 olgsctin their own do not tell the whole
story. For the research found a number of othestcocts whose contents clearly address
consequences. These were grouped under the dsugequencia Therefore, in order to
appreciate the objectives of the railways situaisra whole, one must consider the 9 heads
along with theConsequencieconstructs. The details are given in Figure 16.

The heads of a SODA map may not be the only olgsatir consequences identifiable in the
model. A holistic appreciation of the objectives ymeequire the identification aof
consequences that are not themselves heads.

SODA Rule 7: The heads of a merged map
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Figure 16: The 9 heads/objectives, and the Conseqaa issue
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As shown in Figure 16, two heads belong to @mmsequenciaissue (36, 75). The desirable
results in each case are that the quality of lifehe population is not compromised (and,
preferably, raised), and that the throughput ofdpotion is undertaken, or planned for, in a
sustainable fashion. These objectives are fairliaas, and perhaps most of the objectives
may clearly be appreciated as necessary. For egacguistruct 54 refers to track usage in the
metropolitan region of the city of Sdo Paulo. Alligb this is seemingly only a regional issue,
nationwide railway planning cannot afford to miksstobjective because the city serves as a
hub for many rail lines. Constructs 59, 24, andi#similarly obvious.

However, there are a couple of surprising resudtgarding the concessions. For instance,
construct 20 calls for the railway concessionsdbonly run their businesses but to equally
act as caretakers of the system. This idea wasstisd earlier. The surprise is that the model
highlights it as an objective of the railway plamgiprocess. Thus, it is desirable for railway
planning to meet commercial as well as caretakimerésts, and to delegate the management
of such interests to the concessions. Similarlys ihot only a contemporary fact, but also
desirable that railways continue to operate witdlséeagreements from the government (108).
The usefulness of government involvement in railwpgrations, referred to earlier, is not lost
to the actors.

In general, there is a healthy mix of issues rédiécin the objectives. The operational
configuration of the concessions is a primary fquaht — three of the objectives are from the
Concessionariagssue. An increasing role for trains in intermottahsport is desired (72). A
disturbing trend must be reversed, namely thatréiievays are losing in the long-distance
market, the very market where they should be dotimiga(24). The lack of a cohesive
nationwide network is probably the major culprittins case, with the result that logistics lag
behind any appreciable satisfactory level (24 isgstics construct). Related to this is the
continuing tendency to use road transport, resyitinthe seemingly endless queue of trucks
perceptible at any port or transit point (59). As shall see later, construct 59 is the product of
multiple feedback loops, making the problem patéidy challenging.

The heads/objectives are no doubt objectives fraiiway industry. This includes constructs
36 and 75 from th€onsequenciaissue. The remaining constructs of this issue, dvaw
point toward objectives of a somewhat differentetygconomic growth (35), capacity (34),
competitiveness (86), and regional equilibriums)(4ére ideas that speak of national
objectives. What emerges from this is the ideaajranection between the development of the
railways and national development. This conneci$oless one of cause-effect and more one
of joint loss or benefit. The relationship can Ipprciated as a positive feedback loop liable
to either regenerative or degenerative dynamicg iBhshown in Figure 17. The bottom line
is that national development and the railways rbagplanned together.
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+ve feedback dynamics

National resulting in either Railway system
development regenerative or degenerative development
consequences

Figure 17: Feedback relationship between nationalalelopment and railway development

Looking at heads/objectives, however, may be limgitt no matter the additional view offered
by theConsequenciaissue. The very title of the SODA methodolbgecommends focusing
upon thestrategic optionsn a map, developing and analyzing them. In SODapsn strategic
options are those constructs immediately belowhtrads, that is, those that immediately feed
into the heads. Although the SODA literature offeiame insights into the analysis of
constructs in general, unfortunately there appé&aise no explicit focus upon trstrategic
options What sort of development and analysis do theyitntfeat might be different from
other constructs? Although this report recognibas more research is required into this issue,
it does not pretend to tackle it. Instead, conslatéfly the strategic options of the model.
They constitute the inner circle of Figure 18.

In order to have an idea of what a strategic oppieonsider constructs 111 and 108. In this
case, 108 is the objective: the concessions opeitiideased assets that are subject to recall
from the government. The contrast indicates that ¢bncessions could operate under a
completely privatized system, with little or noerference from the state. Given the current
configuration of the railway system, the power etidion regarding this objective rests with
the state. This is reflected in construct 11Gawverno strategic option. It stipulates that assets
belong to government or to the concessions. Thégroation of concession operations (108),
in this case, rests with the strategic option $itead in 111. Thus, a strategic option is a focal
decision that will govern the realization of an eatijve. Its issue-coding indicates which
agency will have the power of decision.

15 SODA = Strategic Options Development and Analysis
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Figure 18: The strategic options leading into the éads/objectives

Consider another example, this time construct 7his Tconstruct belongs to the
Intermodalidade issue. It refers to a desired increase in raiheggrations within some
intermodal transport matrix. The interesting thivege is that this objective has three strategic
options, and they all come from thegistica issue. No doubt logistics will be a major factor
in effective intermodal planning. The point is, thedel itself reflects this and explicitly
pinpoints three areas in rail logistics that caveséo meet the objective: dependability, speed
and cost. This might not be very surprising orghtful. However, especially because it is not
surprising, it does serve to validate the moded geod reflection of reality. The model itself
makes explicit what areas need to be addressed.

Finally, consider one other area of Figure 18 whiedrits some attention. Construct 60 is an
Intermodalidade construct and calls for more integration betwden transportation modes
across the country. The map indicates that thes strategic option that will help realize the
objective of client-focused logistics (113). It nesk sense: the client wants the best
transportation service possible for their prodacig intermodality promises the advantages of
each transport mode. What is interesting here a$ the strategic option itself feeds into
another strategic option: construct 31. This lin&icates that adequate national infrastructure
(31) arises in proportion to the degree of interadadtegration (60). This also makes sense:
different regions as well as different transit geiare best served by different modes. If all
modes are weaved together into one coherent treaipa system, then the national
infrastructure will clearly benefit. From the poiott view of rail cargo transport, the ultimate
result will be a sustainable system for productlmoughput: construct 75, the objective.
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A strategic option is a focal decision that govetims realization of an objective. The manner
in which it is coded in the model can indicate viahgéntity has the power of decision.

SODA Rule 8: Strategic options

The identification and preliminary exploration of t he highly
affected constructs

A construct is said to be affected if it has aneigieee (or implosion grade) greater than zero.
In other words, there is at least one other coostaading into it, and so affecting it in some
way. The effect can be one of influence, or ondegendency, but its true nature is context-
dependent and requires a qualitative understarafitige constructs involved. In other words,
the indegree itself provides no indication afidovthe construct is being influenced by those
leading into it.

The indegree can be used, however, to differentieteeen grades of effect. So, for example,
a construct with indegree of 1 can be said to bemally affected, whereas a construct with

high indegree may be said to reflect a complexsi®eimaking process. This is because a
higher indegree reflects multiple prior decisiohattaffect the construct simultaneously. For
the present purposes, a construct was deemed laffbbted if it had indegree greater than or
equal to 3. The reason was based on appreciattig @mstruct as a decision. If a decision

needs to be taken based on prior decisions, therwith at least 3 prior decisions is, to a

perceptibly significant degree, affected by a cawrplecision-making system. The constructs
based upon this criterion are shown in Figure 19.
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Implosion Grade (indegree)
Construct Issue 11 10 9 4 3 2
68 mais recursos ferrovarios destinados a eliminar gargalos ... menos Concessionarias 1
109 concessionaria se restrita em suas atividades ... menos Concessionarias 1
112 continuidade de servigo ... continuidade em perigo Concessionarias 1
13 Estado estimula o concessionario a investir ... menos Governo 1
31 Infraestrutura nacional ndo adequada ... adequada Governo 1
37 direcionar investimentos federais para outras regioes ... investir em infraestrutura em SF Governo 1
57 aumento da participacdo do modal ferroviario ... diminuicao Intermodalidade 1
60 maior integracéo dos modais ... menos Intermodalidade 1
72 demanda para transporte ferroviario cresce ... diminui Intermodalidade 1
52 reducao do custo de transportes de cargas ... nao Logistica 1
41 gargalo operacional para o transporte de cargas na RMSP ... menos Malha 1
74 manutengao / recuperacao eficaz das linhas ferroviarias ... menos eficaz Manutengéo 1
42 conflito com transportes urbano (CPTM) ... menos Urbano 1

Figure 19: Highly affected constructs (indegree >3)
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The construct with the highest indegree is 112 civhefers to the provision of a smooth,
continuous service. The model, in other words, icos what is logically obvious: that the
quality of service will be a function of numerousriables. This serves to validate the model’s
accuracy. What is more important, however, is tt model explicitly points to those
constructs (or decisions) upon which service gualgpends. One of these is construct 74,
which is also a highly affected construct, and eons effective maintenance practices. The
others are referred to only by construct numbeguite 20, however, shows the details.

Although a range of issues affects quality servmevision, Figure 20 highlights the
importance of the track system. Four out of thevexleaffecting constructs concekiialha.
The track system suffers from illegal or dangerwaspassing (28), differences in gauge (30),
lack of connectivity between the various tracksveging upon the metropolitan region of
Séo Paulo (47), and variable operational qualittheftrack system itself (82). The remaining
constructs indicate that part of the solution dejsesn state legislature (27), on investments in
expansion and maintenance (14, 15, 74, 85), anskoaus redesign in port and urban areas
(94, 29). In brief, quality service provision wikquire multi-agency planning that involves
government, the concessions, the port authoritidsuaban planners.

What is significant is that no single actor iddetifthis rich array of affecting constructs. The
mapping of construct 112 in Figure 20 incorpordkesideas of four different actors. In other
words, here is a good example that demonstratesativantages of mapping various
perspectives of a problematic situation. With spelspectives in place, a clearer description
of the situation is evident. Only with descriptigkarity can effective prescription begin. A
system of decisions is made explicit that will bguired in order to reach the objective.

In mapping multiple perspectives of a situation,D@0offers a rich description of the
problematic situation. Effective prescription fayang complex problems depends on clear
and structured description. Thus, SODA offers thsid for effective problem solving |in
complex situations.

SODA Rule 9: SODA's descriptive power in relation® problem's need for prescription
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14 investimento pelas concessionarias na manutengao ... nao Concessionarias 1 1
15 investimento pelas concessionarias na expansao ... ndo Concessionarias 1 1
27 falta de regulamentacéo do direito de passagem e trafego matuo ... ndo Governo 1 1
28 invaséo das faixas de dominio ... menos Malha 1 1
30 diferengas de bitolas ... ndo Malha 1 1
47 falta de conexao entre as diversas vias atravessando RMSP ... conectados Malha 1 1
82 comportamento da via permanente variavel ... estavel Malha 1 1
74 manutencéo / recuperacéo eficaz das linhas ferroviarias ... menos eficaz Manutengéo 1 1
85 metodologias inovadoras de manutencéo ... menos Manutengéo 1 1
94 restricdes de capacidade no acesso aos portos ... menos Portos 1 1
29 passagens em centros urbanos ... menos Urbano 1 1

Figure 20: The constructs affecting 112, with suppimentary data
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The identification and preliminary exploration of t he highly
affecting constructs

The mapping of construct 112 in Figure 20 affordseahanced holistic understanding if we
focus upon one of its affecting constructs, 30,clhconcerns the gauge differences that still
exist within Brazil. This construct has an explosigrade, or outdegree, of 5. In fact, after
construct 92, this is the construct with the highmsgdegree in the entire modelThat is to
say, it is a highly affecting construct. It is wonthapping it out, and including construct 112
(the previously identified highly affected constijucin order to study the ensuing
interrelations. This is shown in Figure 21.

|'|1| 112 continuidade de 89 transparenciae 44 cremalheira de
SenIGo ... consistencia ... bitola larga da MRS
continuidade em ™ menos rcgsolvido
ergo
perg . /ﬂ
B " B- 45 diferenca de
. .
. N\ / bitalas entre MRS &
. AL/ a bitola esreita da
30 diferengas de Ferroban ...
bitolas ... n&o resolvida

48 malha ferroviaria
valha . modernizar

Figure 21: Map of construct 30 showing the directféects of gauge differences

In Figure 21, we find that, apart from affectingsee continuity (112) directly, the rail
system’s differences in gauge lead to:

* lack of transparency and consistency within the le/tgystem (especially with regards to
maintenanc¥) (89):

* the detrimental operational effectiveness of aitgadoncession, MRS (44, 45); and,
* the ineffective maintenance of the track system {ZHis also affects service continuity.

In other words, the effects of construct 30 rangenf national (89) to corporate (44, 45)

dimensions, from maintenance (74) to best pra¢8&¢ issues. What is more, the reason for
the existence of gauge differences is due to tble ¢ a modernization program focused on
the track system (48). And, last but no leastctient suffers (112). This is a good example of
how even a small map can hint at the numeroussssureounding one construct.

16 See Figure 14 for the entire model (the merged map).

17 Construct 89 was originally discussed by Bollinger in relation to maintenance practices.
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Although large SODA maps undoubtedly reflect theplexity of a problematic situatio

one must not minimize the potential insights awddarom smaller maps, especially fram

submaps of the large model.

—

SODA Rule 10: On the significance of small maps

Similar insights are possible when considering ang of the highly affecting constructs of

the model. They are all shown in Figure 22.

Constructs with relatively high domain grades (degg), explosion grades (outdegrees

implosion grades (indegrees) merit particular atten. A construct with a relatively high

domain grade indicates cognitive centrality andtentral relevance to the situation

or

in

guestion. A construct with relatively high explosgrade indicates its being perceived as a
major cause — the construct affects multiple areagshe map and can be said to be a

divergent construct. A construct with relativelygtiimplosion grade indicates its bei

g

perceived as a major effect — the construct iscédfie by multiple areas of the map and can be

said to be a convergent construct.

SODA Rule 11: Domain, explosion, and implosion grazs

As mentioned above, one construct in particulandgaout due to its having the highest

outdegree of the entire model: construct 92, comnogrthe use of taxpayers’ money
purposes other than those intended.

for

The Contribuicédo de Intervencdo no Dominio Econdni2IDE) is described by Fernandes as

follows:

CIDE é um imposto, instituido pela Lei Federal B8.3de dezembro/2001, com o objetivo de

unificar a tributagdo sobre os combustiveis e fifmnprogramas de infra-estrutura de transportes
(incluindo rodovias, bem como ferrovias, metrds w@ras meios de transporte publico de

passageiros) e projetos ambientais relacionadosadadistria do petréleo e do gés.

Fernandes goes on to point out:

Apesar dos seus quatro anos e meio de existén€@#DB é conhecida por poucos, mas muitas
pessoas pagam esse imposto. Cada vez que abastet®ssos carros, estamos contribuindo para a
CIDE. S6 para se ter uma idéia, se o veiculo foridma gasolina, pagamos R$ 0,28 por litro. Ao
encher o tanque com 40 litros, injetamos um taéaR8 11,20 nesse imposto. Entre 2002 e 2004, a
soma de todas as contribuigbes para a CIDE resehlouwerca de R$ 22 bilhdes aos cofres da
Unido.

The ‘desvios’ referred to in construct 92 includegording to the author:

geragdo de superdvit primario... outros tipos de idssforam detectados. O levantamento do
Sistema Integrado de Administracdo Financeira i{Staistatou que o governo federal destinou
recursos da CIDE para despesas de custeio e peSsiwabalho acusou, por exemplo, o uso desse
imposto para pagamento de assinatura de TV a sabagos de seguranca e planos de salde de
servidores publicos.
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14 investimento pelas concessionarias na manutengéo ... nao Concessionarias 1 1
15 investimento pelas concessionarias na expansao ... ndo Concessionarias 1 1
68 mais recursos ferrovarios destinados a eliminar gargalos ... menos Concessionarias 1 1
89 transparencia e consistencia ... menos Concessionarias 1 1
92 recursos da CIDE desviados ... ndo Governo 1 1
21 desequilibrio na distribuicéo das cargas entre os diversos modais ... equilibrio Intermodalidade 1 1
60 maior integragdo dos modais ... menos Intermodalidade 1 1
30 diferengas de bitolas ... ndo Malha 1 1
47 falta de conexao entre as diversas vias atravessando RMSP ... conectados Malha 1 1
48 malha ferroviaria velha ... modernizar Malha 1 1
74 manutencdo / recuperacao eficaz das linhas ferroviarias ... menos eficaz Manutengéo 1 1
65 dependencia em caminhdes aumenta ... diminui Trans Rodoviario 1 1

Figure 22: Highly affecting constructs (outdegree = 3)
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Construct 92 is a divergent construct: its highdegtee indicates that it affects various areas
of the map. It addresses what is commonly perceagedffecting multiple areas of daily life.
Any discussion about misappropriation of public nvill inevitably point to multiple and
collateral effects. The question is not whethemhseifects exist. The question is, rather: what
exactly is affected?

Here is a case where the power of SODA is visilplgraciated. A mapping of construct 92
can make explicit the exact areas that are beifegtatl by the misappropriation of CIDE.
Such a map is appreciably useful in any seriousudson with the government or interested
parties. Indeed, such a map could be used to eadsara government accused of
misappropriating public money, for it offers a i result of causes and consequences that
can even be perceived as almost ‘objective’ irpiessentation. Due to this, such a map must
be treated with care, both in terms of its contentvell as in terms of its use. Where national
development is at stake, the focus should be oreldpment rather than on visible
embarrassment of particular parties. As such, thp should be used to bring stakeholders
together, rather than divide them. For the prepantoses, the interest in showing this map is
purely scientific in two ways: (1) it offers a goedample of the usefulness of SODA maps in
describing, in detail, what many people might krmw find difficult to make explicit; and, (2)

it offers a good example of the variety of effetttat can emanate from one single cause of
relatively high outdegree. Perhaps we should adtd@HDE is discussed in depth by only one
author. Construct 92 is, therefore, a construct ihaot commonly cited by the authors. In
fact, it is cited by only two authors. Here is axample, in other words, of a construct
discussed by a minority of the actors, and yet whogact is high.

The impact of construct 92 can be best appreciaté&els. Figure 23 shows the first level of
impact, in other words, those constructs diredtigcied by the misappropriation of funds.

31 Infraestrutura 67 Unido oferece 6 Unigo néo cumpri 20 falta de recursos
. nacional néo ©5Ca5505 recUrsos 85 guas obrigacdes para ampliacio e i
=0 CPTﬁeﬁEEand' " adequada .. ferrovias ... mais cumpri rmodermizacéo da Jy 13 Estado estimula o

malha no curto prazo concessionarno a

adequada : .
\ / - mais /V imwestir . menos
/ — TA-

@92 recursos da CIDE
desviados ... néo

Figure 23: Constructs directly affected by construt92 - recursos da CIDE desviados... ndo

What is striking about this first level of impaa ihat four out of the six directly affected
constructs ar&overno constructs. The misappropriation of CIDE affects overnment’'s
ability to provide adequate national infrastruct(8&) and sufficient resources to the railway
concessions (67). It also contributes to the gawent being unable to meet its obligations
(obligations agreed under contract with the corioas} (66), and results in the government
being unable to provide sufficient stimuli to thencessions so that they may be encouraged to
invest (13). These are four basic decision areasattfiect railway development and all of them
are to some degree affected by the misappropriati@iDE. In addition, the CPTM regional
railway passenger transport system of Sdo Paubldfested (50), as well as the ability to
expand and modernize the track system in the stont (26).
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The directly affected constructs enable the stakiehs to exactly identify the fundamental
pressure points affected by misappropriation of EIDhat is to say, much time has been
saved in debating exactly where CIDE impacts ugmndverall railway system. The direct
benefits to the government of correcting the misapgation would include: the ability to
trigger an effective infrastructure developmennplie ability to meet its obligations and thus
demonstrate commitment, and the ability to matigriassist the railway concessions and, by
association, the growth of the railway system fitsel

The second level of impact of construct 92 beginertrich one’s appreciation of the negative
effects of misappropriating public funds. It is shoin Figure 24.
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Figure 24: Second level impact of construct 92 - ceirsos da CIDE desviados... ndo

Here we begin to see additional issues being a&ffiecigistics (52), nationalconsequences
(34, 75), and theoncessionshemselves (68, 109). The national consequeneespgareciably
obvious. We begin to see, however, that a comlunadf factors (67, 66, 26) lead to the
concessions having to use more and more of their @sources to eliminate bottlenecks in
the system (68). The government’'s own paralysis ittuenisappropriation practices reduces
the potential of the concessions, and thus of yseem as a whole. As a result, the concessions
are unduly restricted in what they can do to furtthevelopment of the system (109), and the
track — the basic infrastructure upon which thetesysmust run — remains decrepit. The
consequences of construct 92, in other words, raduglly getting more serious.

Perhaps the only surprise is that misappropriatio@IDE leads to a reduction in the costs of
cargo transport (52). This result, however, is a®tit first appears to be. Reis argues in his
article that, were the CPTM to expand, it wouldreach upon space that could be used for
rail cargo transport. In this sense, the cost dfaago would increase as the railways seek
new, more restrictive solutions for track. The sage 92-50-52, in other words, plays the
CPTM against the rail cargo concessions — a sonmtewdgative approach to rail system

development. Despite the weak argument, it has bleén included in the model because the
model should reflect, as closely as possible, tharaents presented by the actors.

The third level of impact of misappropriating CID&nds introduces effects antermodal
transport. This is shown in Figure 25.
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Figure 25: Third level impact of construct 92 - rearsos da CIDE desviados... ndo

Intermodal transportation implies the participatiofy as well as demand for, the railways.
Constructs 72 and 57 address these issues. Asecseeb by following the argument through
the arrows, however, the misappropriation of CIDEibits such participation and demand.
Indeed, if the government is keen to promote intetah infrastructure, it seems to be shooting
itself in the foot through one singular questioaplactice: the misappropriation of public
money collected exactly for the purpose of consingcan effective intermodal system.

By the time we reach the fourth level of impact,diidnal issues are introduced:

and road transport. The structure of the map also gets a little neessi
reflecting perhaps the increased complexity of ithpact of construct 92 — see Figure 26.
Note how construct 30 explodes, as discussed eadidy this time, we see that one of its
prime causes is construct 92. Note also how thesmonent practice of misappropriation
results in a shorter utility life of railway equigmt (17), thus exacerbating the potential for
railway development. Ultimately, we find that theation’s dependence on trucking is
reinforced (65), and indeed increased — the vesyltr@ne seeks to combat through railway
development.
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Figure 26: Fourth level impact of construct 92 - reursos da CIDE desviados... ndo
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In brief, Figure 26 provides an exact chain of @sefrom a seriously questionable
governmental practice. The figure could be extenaed all objectives are included in the
map. A map however is not required to show thisifden Explorer© allows an analysis that
can demonstrate the impact of tails to heads. €helts of the analysis for the tail construct
92 are shown in Table 9.

Number of %age of

. . Total number of . paths from paths from
All Objectives (Heads) Tail-to-Head paths Primary cause primary  primary

cause cause

72 demanda para transporte ferroviario cresce ... diminui 1372 92 recursos da CIDE desviados ... ndo 273 19,9%
54 resolver problema de transposicao da RMSP ... nao 207 92 recursos da CIDE desviados ... ndo 29 14,0%
36 qualidade de vida da populagao comprometida ... ndo 149 92 recursos da CIDE desviados ... ndo 40 26,8%
75 escoamento sustentavel da produgéo ... ndo sustentavel 80 92 recursos da CIDE desviados ... ndo 24 30,0%
113 operacdo logistica ajustada as necessidades e particularidades do cliente ... néc 72 92 recursos da CIDE desviados ... ndo 21 29,2%
20 atencdo em gestao patrimonial ... foco s6 em andar trens ou produzir resultados 72 92 recursos da CIDE desviados ... ndo 8 11,1%
24 ferrovias perdem mercado da longa distancia ... ganham 69 92 recursos da CIDE desviados ... ndo 6 8,7%
59 diminuig&o de filas de caminhdes ... aumento 69 92 recursos da CIDE desviados ... ndo 14 20,3%

Table 9: The impact of construct 92 on the objecties

We find that construct 92 detrimentally affects ailjht objectives upon which it impacts.
Moreover, no other primary cause is responsiblafoigher percentage of paths to each of the
eight objectives. This makes the misappropriatibpublic money the single most significant
negative factor in meeting railway development otiyes. No doubt, the seriousness of
government malpractice is now well appreciated, emerested parties are tangibly better
informed than before.

The identification and preliminary exploration of t he most
cited constructs

When mapping different actors’ perspectives forghgoses of effective decision making, it
makes sense to uncover commonalities between thesa&uch commonalities serve |as
fundamental baselines from which negotiation ansuigrdecision making can proceed. They
can also define whether the actors involved are emooncerned about strategic or
operational levels, or whether they are more conedrwith causes rather than effects,| or
endpoints, or objectives. SODA mapping offers aclquand useful investigation: the
identification of the most cited constructs.

SODA Rule 12: On the significance of mapping the nst cited constructs

The most cited constructs are shown in Figure 27.
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52 reducac do custo
de transportes de
cargas ... nao
A

31 Infraestrutura
nacional n&o
adequada ..

adequada

i 13 Estado estimula o
concessionano a
investir ... menos

I 112 continuidade de

B0 maior integracio 2 servigo ...
dos modais .. menos continuidade em
perigo
Total Domain Grade (degree) Implosion Grade (indegree) Expl  osion Grade (outdegree)
Construct Issue Cites 13 11 10 7 il 10 9 4 6 5 3 2 1 0

60 maior integragdo dos modais ... menos Intermodalidade & 1 1 1
112 continuidade de servigo ... continuidade em perigo Concessionarias 4 1 1 1
13 Estado estimula o concessionario a investir ... menos  Governo 4 1 1 1
31 Infraestrutura nacional ndo adequada ... adequada Governo 4 1 1 1
52 reducao do custo de transportes de cargas ... nao Logistica 4 1 1 1

Figure 27: Most cited constructs with supplementarydata

There are five constructs that are most cited byatlthors. Only one (60) is cited by 5 actors,
and the rest only by 4. In other words, there areanstructs that are cited by a majority of
the actors (a majority would constitute 6 or mortoes). This indicates a low level of

groupthink among the actors — which is good. lbalsdicates that there is a lower than
expected level of consensus — which is not so goothe purposes of group decision making.

None of the most cited constructs are objectivetails. A closer examination reveals that

three are strategic options (60, 31, 52), and atipweonstruct 112, is one level below the

strategic options. Given their level on the magsthfour constructs indicate that the actors
are actively debating options that can meet pddicobjectives shown in Figure 18, namely:

sustainable production throughput (75), customi&mnbed logistical operations (113), and

increased demand for rail transport (72). Thespews/ely concern national consequences,
concessions, and intermodality.

Nine out of the eleven actors address the roleogémqment in some way. Surprisingly, only
two Governo constructs are in the most-cited group: constr@dtsand 13. The immediate

interpretation here is that, although the role @feynment is of prime importance in most of
the actors’ thinking, there is evidence of consensuonly two particular governmental

activities: infrastructure planning (31) and stiating investment (13). This does not
necessarily mean that the actors are in disagrderigout the remaining roles of the

government. It merely points out that the importantthese two constructs is most probably
settled between most (if not all) actors.

Construct 13 is not a strategic option. It is neére one level below the strategic options.
Undoubtedly, it is relevant to some of the objestivaddressed by the other most cited
constructs: for instance, 113 that addresses thenenan which the concessions can offer
|
Dr ION GEORGIOU & PEDRO STEVAUX
FGV-EAESP/IMQ
86



FINAL REPORT
Strategic Options Development and Analysis: The Case of the Brazilian Railways

customer-oriented logistical operations, and 73 #mddresses the building of sustainable
production throughput. Both of these objectivesnpéd a need for significant investments,
which is the question at stake. But what makesieesting is its high domain grade (degree)
of 10. It is constituted by 9 implosions and 1 espbn. Its high indegree indicates that
numerous causes impact this decision, rendering difficult decision to make. It also
indicates that the group of actors citing it arenebow addressing (or at least acknowledging)
one of the most complex decisions in the model: tlemstate can stimulate the concessions to
invest given that the provision of such stimulati®tased on 9 other decisions or causes.

The identification of constructs with high domain g rade,
and critical interpretation

But to what extent is construct 13 really compl@&cdhsider the map of this construct in Figure
28.

15 14

109 concessionaria
se restrita em suas
atividades .. menos

108
111 bem préprio do 68 97 / 3150 26 67 66
Estado .. da RN A

concessionaria \_\—\_‘ 13 Estado estimula o i 92 recursos da CIDE

concessionanoa 4—,;— — — — — desviados ... nAo

investir ... menos
&
16 afastamento do 110 reversibilidade

conceito de nao prejudical de
depreciacéo fiscal bens e investimentos
... nao ... reversibilidade
o indiferente

17

93 Pais se encontra

107 concretizagao de ) ) 106 linha de com fundamentos
_ Parcerias 104 reinvestimento financiamento 105 recursos economicos em orderm
Flblico-Privadas . dos walores pagos especial do BNDES publicos do i néo
né&o pelas dedutivel nas orgamento da Uni&o
concessionarias a parcelas de destinados a obras
fitulo de concessao CONCassdo e de infra-estrutura
e arrendamento ... arrendarerto . nédo (LOA PRPAe PR ..
menos dedutivel menos

Figure 28: Map of construct 13 - the degree to whitthe state stimulates investment by the concessi®n

All of its nine tails areGoverno constructs. This means that the degree to whieh th
government stimulates the concessions to investiyvdepends upon the government’s own
mechanisms for ensuring such investment, namelyt@ther the government:

* retains control of the assets (111);
* relieves the concessions of certain fiscal repgrtibligations (16);
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« reaffirms public-private partnerships (107);

* uses funds appropriately (104, 105, 92);

« offers fiscal relief on loans (106);

* maintains a non-prejudicial asset recall positibt0j; and,
* maintains the country’s economy in order (93).

No doubt this covers a range of issues. The higilasion grade of construct 13 reflects this.
But its implosion grade is wholly constituted bynstructs from within its own issue:

Governo. The government’s decision, implicit in constru®, depends upon nine other
decisions that the government itself will make. &&ch, the complexity in question has
nothing to do with multiple agencies required tokegoint, interdependent decisions prior to
13. There is only one agency, the government,viilhtake its own decision, dependent upon
only its own prior decisions. If construct 13 isngaex at all, it is merely enumeratively

complex: the government is the only body with powkdecision here, and its decision will
be based on the manner in which it balances itsrmmetaphorical plates.

In summary, construct 13 has a high domain grade,itb domain grade is concentrated
within its own issueGoverno. The question of how the state will stimulate czsgions to
invest is very much an internal governmental deaoislf the complexity of a construct (or a
decision) is to be judged according to differergety of issues impacting upon it, or upon
which it impacts, 13 is not complex. This leadghe following warning: domain grade does
not necessarily indicate complexity. An internatid®n might have a high domain grade but,
due to its homogeneous nature, it demands littkereal attention from other issues. Of
course, how the state stimulates concessions megpiire discussions with the concessions
themselves (indeed, a concessions construct isrtheoutdegree of construct 13). But the
decision implicit in construct 13 itself is very pfua governmental one.

The discussion of construct 13 allows us to undasthe relationship between domain grade
and perception of complexity with somewhat morecéxess. If you take the complete model
— the merged map of Figure 14 — and uncover thosstricts with high domain grade you
will end up with a particular list. Table 10 showse such list for a domain grade greater than
or equal to 6.

All concepts in order of highest domaii - in descending order of value

Domain grade 13
74 manutencéo / recuperacgéao eficaz das linhas/farias ... menos eficaz
112 continuidade de servico ... continuidade engper

Domain grade11
31 Infraestrutura nacional ndo adequada ... adequad

Domain grade10
52 reducao do custo de transportes de carga®... ha
13 Estado estimula o concessionario a investinenos
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Domain grade7
60 maior integragdo dos modais ... menos

Domain grade6

68 mais recursos ferrovarios destinados a elingaggalos ... menos
30 diferencas de bitolas ... ndo

92 recursos da CIDE desviados ... ndo

Table 10: Constructs with domain grade >=6, basednocomplete model

What the results of Table 10 fail to make explisithe degree to which any construct on the
list actually connects with constructs that do Ipeliong to its own issue. For example, as we
saw, construct 13 has domain grade of 10. But #fime does not tell us whether the

connections implied by this domain stretch to issather than that to which the construct
itself belongs. A map analysis was required to uecéhe minimal connection this construct

has with other issues.

Consider then a different list of constructs withhhdomains. This time, the list is not based
upon the complete model. It is based upon a sulmoastituted only by those constructs that
have connections to issues other than the ones wideh they are respectively categorized.
The constructs in question, in other words, seovink one issue to another. For this reason,
they may be termsssue linkers Construct 13 is one such construct: it links ik®ies of
Governo and Concessionarias as shown in Figure 28. But in the list of issumdkrs with
high domain grades, construct 13 is nowhere neaioyh, as can be seen in Table 11.

Issue linkers in order of highest domair - in descending order of value

Domain grade13
112 continuidade de servico ... continuidade engper

Domain grade11
31 Infraestrutura nacional ndo adequada ... adequad

Domain grade9
52 reducao do custo de transportes de carga®... ha
74 manutencéo / recuperacgéao eficaz das linhas/farias ... menos eficaz

Domain grade7
60 maior integragdo dos modais ... menos

Domain grade6
68 mais recursos ferrovarios destinados a elingaggalos ... menos
92 recursos da CIDE desviados ... ndo

Table 11: Issue linkers with domain grade >=6

Table 11 lists those constructs/decisions thatcaraplex, because the high domain grades
indicate the involvement of decision makers fromiaugs groups representing the different
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underlying issues. Consider construct 112: whod#escon how and whether service provision
remains continuous, that is, runs smoothly? Theaillorgrade of this construct is 13, and it
covers the following issues: logistics (its onlytaegree), ports, concessions, maintenance, the
track, the government (which has only one indegire¢his case), and urbanism. Arguably,
this is a far more complex issue than how the stallestimulate the concessions to invest
(construct 13) — and its higher complexity doesarate solely because it has a higher domain
grade.

A high domain grade (node degree) of a constructsdoot necessarily imply high
complexity. The construct may be highly homogeneabas is, its domain grade might lie
well within its own issue. If this is the case, tioastruct communicates minimally with other
issues. Such an internally-focused construct/decis not very complex when compared to a
construct that has a high domain grade due to liwith other issues. Domain grade on |its
own, therefore, says very little about complexiime must always look at the construgt’s
immediate context in order to come to an informexctusion about what the domain grade
really indicates.

SODA Rule 13: Domain grade (node degree) and compléy

|
Dr ION GEORGIOU & PEDRO STEVAUX
FGV-EAESP/IMQ
90



FINAL REPORT
Strategic Options Development and Analysis: The Case of the Brazilian Railways

Chapter 5: Mapping the Railways — The Feedback koop

As discussed in the previous chapter, Decision @&ep® can help actors make sense
of the seemingly impenetrable merged map that tatest the entire model of a
situation. A wealth of information can be minededity from the merged map, and
the chapter demonstrated some of the potentightsavailable.

In this chapter we concentrate on a generic asge8ODA maps: feedback loops. It
is important to identify feedback processes becahsg can signal virtuous or
vicious cycles. They can also clarify whether cohtnechanisms are in place for
keeping regenerative and degenerative processbeak.

The identification of feedback loops is possibleottyh combinatorial algorithms.

This is a laborious process without software aasc#. Decision Explorer® returns
all the feedback loops in a matter of seconds. Wédl present the feedback loops of
the railways model in steps, and discuss what appebe some of their important

characteristics.

To begin with, recall Table 7 that lists the numbkactors addressing each issue. An
issue addressed by a greater number of actorsisigaaelatively greater centrality
to the problematic situation. Using this interptieta Table 7 indicates that
Governo, Concessionariasand Intermodalidade are the three major issues facing
the Brazilian railways. Table 12, below, shows élverage number of constructs an
actor contributes to any particular issue.

On avg, an actor
will contribute this to this issue
many constructs

2,9 Governo

2,0 Concessionarias
1,5 Intermodalidade
1,5 Malha

1,1 Urbano

1,0 Trans Rodoviario
0,9 Logistica

0,9

0,8 Consequencia
0,5

Table 12: Average number of constructs contributedo an issue by an actor

We find that the top three issues match those giv@rable 7. A map of these three
issues would include the submap shown in Figure 29.
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14 investimento 57 aumento da
pelas paricipacao do
Concessionanas na modal ferroviario
manutengao ... nao o diminuigao
15 investimento \
pelas 68 mais recursos
CONcessionarias na ferrovarios
eXpansio .. Nao destinados a
eliminar gargalos
/ ... menos

109 concessionaria
se restrita em suas

atividades ... menos _
67 Unido oferece

BSCASSOS MeclUrsos as
- ferrovias ... mais

i 13 Estado estimula o
COoncessionario a
investir ... menos

Figure 29: Some relationships between Governo, Coessionarias, and Intermodalidade

If, when looking at Figure 29, we ask why the goweent offers minimal resources
to the concessions (67), one of the argumentsthigatmodel will trace will be the
feedback loop shown in Figure 30.

Feedback Loop I: Targeting the Government’s
Resources

The argument in Figure 30 is that the governmentinancing the high cost of
maintaining roads (62). The reason for this cogh#& the roads are in continuous
need of maintenance (87) due to the high volumeunks that use them (58). The
high volume of trucks reflects the country’s in@eg dependence on this transport
mode (65).

The reason why the dependence is increasing ioteioFirst, transport sector and
transport infrastructure developments cannot kesge pwith the rate of economic
growth — this is implicit in the actors’ articledBue to this, the demand for transport is
met by the only readily available mode of transpihe truck. Second, dependence on
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trucks is increasing because the share of railvegyim the national modal mix is not

increasing by any significance extent (57).

14 investimenta 57 aumento da

pelas paricipacdo do
Concessionarias na modal ferroviario
manutencdo ... ndo }d|m|nun;ao
15 investimento

pelas
COoncessicnarias na
expansaon .. nao

109 concessionaria
se restrita em suas
atividades ... menos

T—

@’13 Estado estimula o
concessionario a

b

" B8 mais recursos

ferrovarios
destinados a

eliminar gargalos

. Mmenos

!

B7 Unido oferece

E5CASS0S5 MecUrsos as

ferrovias ... mais
A

%»

B2 altos custos de
manter estradas ..

65 dependencia em

——* caminhdes aumenta

. diminui

investir ... menos Menos
T ) L J
87 rodovias 58 menos caminhies
Br_a_5|le|ras +—— nas estradas ..
danificadas .. - mais
menos

Figure 30: The identification of feedback loops (1)

One of the reasons why railway use is not increpisilecause the railways are using
their own resources to tackle bottlenecks in thetesy (68) instead of using these
resources to expand (15) or undertake effectiventeaance (14). One of the reasons
why they are in this position is due to the govesnioffering minimal resources
(67) — which is the construct from which we beganly now, we have a better idea
of the resources that the government could offahéoconcessions. Construct 67 is
not necessarily about offering money or incentiv@sien the feedback loop, the
resources required would be the government's owtiatiive in eliminating the
system’s bottlenecks, and thus allowing the concesso use their own resources
for expansion.

Feedback Loop II: Attacking the Degenerative Effect s
of Truck-Dependency

We have seen that dependence on trucks is incgeésicause the national modal
mix’s share of railways is not increasing by argn#ficance extent (57). What might
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an increase in railway participation involve? Omswaer is traced by the feedback
loop shown in Figure 31.

Figure 31 shows that one sign of increased railpayicipation is the emergence of
companies that rent wagons (91). This, howevepossible only once the railway
system itself is reliable (69): higher reliabilityings higher demand which, in turn,
brings higher corporate participation in the raywaresulting in wagon rental
organizations. A major factor affecting reliabilissmaintenance (74). Maintenance is
currently hindered by a number of factors, one bfcl is that the system operates
with different gauges (30). One of the reasonglie is that the track system is old
and in need of upgrades (48). Two reasons why tliegeades are not forthcoming is
that the government concentrates too much on r¢éds and the concessions
themselves are caught in the bind of tackling bo#tks (68). By following the
outside circle in Figure 31, one easily sees tbatesof the bottlenecks in question
have to do with lack of effective maintenance (iferent gauges (30) and the fact
that the track system is in desperate need of madion (48).

In brief, increasing participation of the railwaysthe national modal mix requires
tackling logistics (69), (74), andihe track system(30, 48). These are

not the only areas, to be sure, but they are gicatly significant due to their

participation in a feedback process. In particullaey may hold the key to reversing
the degenerative effects caused by the nation’srdgmce on truck transportation
(for example, trace the argument from 65 to 68igufe 31).
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91 surgimento de 57 aumento da
locadoras de vagfes participagao do

B5 dependencia erm

... falta de & modal ferroviario

/ locadaras ... diminuigdo
\EB Mais recursos

B2 transporte
15 investimento

ferroviario
conflavel .. menos pelas ferrovarios
Fy 14 investimento concessionarias na destinados a
pelas expansdo ... néo eliminar gargalos
CONCESSionarias na ... Menos
manuteng&o ... ndo ‘\ / T
109 cnn.cessiunaria 67 Unidno oferece
se restrita em suas BSCASSOS FECUMS0S 45
74 manutencdo / stividades ... menos farrovias . mais
recuperagio eficaz "
das linhas '|
ferroviarias ... - ]ﬁ
menos eficaz 13 Estado estimula o
CONCESSIONANo 3 B2 altos custos de
\— irvestir . menos manter estradas ...
FrIEnnG

\\\ T

30 .diferengasﬂde < 48 malha ferroviaria
bitolas ... nao velha ... madernizar g7 rodovias
danificadas ...
menos

—®* caminhies aumenta
... diminui

Y
&3 menos caminhies

Brasileiras #4——— nas estradas ...

ELE

Figure 31: The identification of feedback loops (2)
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Feedback Loop III: Knowledge Management and
Organizational Learning

Chapter 4 noted that maintenance is discussedyt@ignificant degree by only one
actor: Bollinger. That chapter showed how mainteeacommands a fair slice of the
prime causes. Here we find that it participatesfaedback dynamics. Neither
Bollinger, nor any other actor, perceived the dymamn which maintenance
participates as shown in Figure 31. Collectivelgwhver, their individual maps do
provide this insight — giving us yet another reasormpromote the use of SODA
mapping in complex problem solving. But what exacibes effective maintenance
entail? One answer is given in Figure 32, a figtnat multiplies the number of
feedback loops by simply adding a few causes tstcoct 74.

Although effective maintenance depends on manyofactfour are of especial
significance to the Brazilian railways due to th@iarticipation in uncontrolled
degenerative dynamics. To begin with, there isci& t& human resources possessing
the experience and knowledge required to plan anpdement effective maintenance
practices (77). This signals the need to perhapoitrsuch staff in the short term,
and to begin training programs that will build oatal abilities over the longer term.
Second, there is a lack of available information technical, economic, and
environmental matters that can assist effectiventeaance practice (76). Bollinger
emphasizes the need to systematize such informédyowhich he means, both, make
it available in digital format as well as standaedits content or presentation. Third,
currently maintenance comes in the form of emerganterventions, instead of
planned preventative practice (90). Such a proldng#sis management approach
stiffes any attempt at introducing standard, reguad frequent maintenance
practices.

|
Dr ION GEORGIOU & PEDRO STEVAUX
FGV-EAESP/IMQ
96



FINAL REPORT
Strategic Options Development and Analysis: The Case of the Brazilian Railways

81 surgimento de 87 aumento da
locadoras de vagdes participacdo do 65 dependencia em
a0 manutengéo .. Talta de T T T TR T modal ferroviario —® caminhies aumenta
preventiva . o locadoras .. diminuigao . dirminui
intervengoes B4 fransparte /ﬂ \
EMErgencials ferroviatio o 15 investimento B8 mais recursos
+ confiavel .. mengg |4 investimenta pelas ferrovarios
nelas concessionarias na destinados a
concessionarias na expanso .. ndo eliminar gargalos
manutengda ... ndo menos
77 conhecimento e "\ /‘
expetiencia = - T
extensivos .. 104 cancessionaria &7 Unido oferece
poucos x‘ 74 manutengéo / 5e restrita em suas BSCA5S0S IBCUIS0S 45
recuperacén eficaz atividades ... menos ferrovias . mais
das linhas ?
ferroviarias ..
76 disponibilidade % menos eficar - f‘-
dl_a |nfnrmagne§ T m'l 3 Estado estimula o 62 altos custos de
tecnicas annqmlcas _ CONcessionario a manter estradas ..
e arnbientals . nvestir | menos Tenns
pouca
o \
BY transparencia e __ . d0diferencas de 48 malha ferroviatia 3
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danificadas ... - frais
FrIEN0S

Figure 32: The identification of feedback loops (3)
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Constructs 77, 76 and 90 are, therefore, threectdcauses impacting upon the
possibility of effective maintenance (74). Behinltern, however, lies a fourth,
perhaps more subtle factor: the current systemslaansparency and consistency
(89). The feedback loops in Figure 32 identify tbauge differences as one
contributory factor (30). Undoubtedly, gauge difieces within one system do little
to promote transparency, let alone consistency., Agiden the participation of
construct 30 in a set of degenerative feedback gssms, the impact of such
differences should not be minimized. Indeed, thelehanakes explicit the string of
numerous decisions required to fix the gauge probléhese are shown in Figure 33.

The figure is a mapping of all the causes of cae$t89. It sheds light on the other
factor impacting transparency and consistency: Kkedge management and
organizational learning in the Brazilian railwaggks stable and impersonal criteria
(83). The very words used stable and impersonal— point to a disturbing picture.
Lack of stability in learning practices and knowdedmanagement signals lack of
effective strategic planning, in other wordaplementablestrategic planning. A lack
of impersonal criteria hints at a divided systerheveby subsystems look after their
own interests, usually to the detriment of the whdhdeed, reading through the
articles collected for this research, one getshrfg that the system does not work as
one. Concessions have to compete for track useethduy track use from each
other; only certain concessions have port accedfraht concessions operate
different gauges, etc etc. It might well be tha¢ tbntire railways system itself
requires redesign! This, of course, assumes tleati¢signers want it to work as one
system.

Feedback Loop IV: False Stimuli or False Model?

This research can raise these questions, but canet@nd to answer them. Instead,
we move on to the final set of feedback loops. Taéeyfound when asking how it is
that the state can stimulate the concessions &sinid3). Figure 34 shows that one
way that the state stimulates the concessionsvisins by relieving them of having
to report depreciation in their accounts (16). Ndy, the relationships governing
constructs 13 and 109, we see that the stimul&ioelated to the concessions being
able to undertake commercial activities with minimastriction. The two primal
activities in question are investment in expangid) and investment in maintenance
(14). By following any loop that goes through caoust 68, the model shows that the
investment in question is not happening as desivgteover, due to this lack of
investment, especially in maintenance (14), railwgyipment has a relatively shorter
shelf life (17). A lack of effective maintenance maahan probably leads to the
equipment having a shelf life that is shorter titarusual depreciation rate. What is
going on here?
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Figure 33: Factors impacting upon transparency anaonsistency
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Figure 34: The identification of feedback loops (4)
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The railways are not required to report depreamiiotheir books. This means that a
piece of obsolete equipment is actually reportedoasl as new in the books. To what
degree does the government’'s waiver of reportingretgation (16) stimulate the
concessions to invest (13) when their own bookswsho depreciation? If the
concessions cannot invest in maintenance (14), ddwthey accept the waiver,
knowing that their books provide a highly distorf@dture of the reality of the state
of their equipment?

In his article, De Lima argues that, due to thegkonty of railway equipment, the
government has waived the need to report depreniafThis assumes that the
equipment will indeed be useful for the time spanvihich it has been designed. As
with all equipment, that time span assumes certaimtenance practices. De Lima,
in other words, paints the positive side of thay The merged map, on the other
hand, constituted by the views of all the actoaints a different view, and this is
highlighted in Figure 34. Indeed, given that theaassions have such a hard time in
investing in maintenance, the model’'s use of catittg poles in constructs makes
clear that the government should not waive deptiecia

Feedback Loops: Preliminary Opinion on their
Influence

Whether this is a flaw in the model or whetherheds light on faulty policy is a
matter for future research. What the present mbdagilights is the following. The
merged map has 35 loops constituted by 22 constrlibey are all shown in Figure
34. All loops are degenerative and none exhibitredimg mechanisms. This means
that about 25% of the entire model is governed big@enerative dynamic, spiraling
into an abyss. From the context of the situatioa,o&n conclude that, within these
loops, four constructs are highly uncertain (13,634 14). Another six constructs are
highly problematic (89, 76, 77, 90, 15, 58). Inatlwords, the degenerative loops are
compounded by the presence of especially uncertamidd problematic factors.
Moreover, due to their feedback nature, the reswiubf the 35 loops into a
regenerative dynamic is only possible if all 22 stomcts are decided upon
simultaneously. Feedback processes do not allowtép-by-step decision making —
one must treat them as a whole.

A broad interpretation lends itself. Railway plamypin Brazil always seems to begin
with positive ideas. One recent example comes filoenLula government that has
explicitly affirmed its vision of a nation with atreng railway network. All
nationwide railway plans, however, have thus fdedato reach anywhere near what
may be called implementation. One reason for thghtrbe that sooner or later the
plan hits the combination of degenerative feeddaolks uncovered here. Lacking
any control mechanisms, the plan gets swept intdo‘lifack hole’ of degenerative
feedback and collapses. Might it be that railwagnping for the nation has yet to
fully understand and account for feedback dynarttias persistently work against it?

Finally, when we discussed the 9 heads/objectivéeeomap, earlier, we noted that
one objective of railway development is tbeminuicdo de filas de caminhdes
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construct 59 (see Figure 16). We noted then, isipgsthat although this objective is
desirable, it is more complex than one might thinkleed, it provides a case in point
in how complex a seemingly simple objective aciual In order to appreciate this,
consider that it is the product of all of the 3®dback loops in the model! This is

shown in Figure 35. We leave this figure as a fp@ht upon which the reader may
contemplate the challenges facing railways devetyrm Brazil.
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Figure 35: The complexity of issues impacting upoa desired objective
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Chapter 6: Critical Reflections

In this report we have attempted to provide as Hchicture as we can given the
project deadline. The previous chapters have peavishethodological insights and
guidance on the use of SODA. They have discussed agpear to us to be poignant
issues facing the railways in Brazil, based onrdselts of our model and our basic
understanding of the railways situation in the ¢ounWe insist that we are not
railway experts. We merely present an attemptnight help the Brazilian railways
develop, and this attempt is based on our expdrtisae particular decision support
methodology. Any one model, any one set of expevil,always bring their own
cards to the table. We have brought ours and gaveintroductory view to what may
be achievable using the SODA approach, namelyptbeision of reliable decision
support that may help key decision and policy msakerake more confident
decisions. The risks are always there. The key iminimize them through better
decision support.

With this in mind, we believe that future reseavall benefit through the following
improvements. First, there are two many oppositespm our constructs. The key is
to have contrasting poles, not opposing ones. Aerfi@’ as a contrasting pole says
nothing about what the primary pole means — arglwlais discussed at length earlier.
The reason for having too many opposing poles inmadel is due to its use of
documentation instead of interviews. With intervéewnterviewees can be asked
penetrating questions that can generate more #ecbntrasting poles. We did not
have that luxury. On the other hand, there is nestjan that the present maps serve
as a good tool for focusing interviews. They carsbhared with interviewees with a
view to construct maps whose constructs are moeduusn terms of contrasting
poles.

Second, with problem structuring methods, one adnMages the question of how
reliable the analyst’s interpretation and judgmesdlly are. Qualitative research in
general is plagued by this question. We have togorovide an answer by beginning
this report with a mathematical, graph-theoretaaproach to the problem. The aim
was to show that even mathematical interpretatimh jadgment cannot escape the
charges leveled at qualitative models. Indeed, vediev® the question is
unanswerable. One hires or listens to those om&ghare trustworthy. Trust is built
on transparency and solid methodology. We have igedv a transparent, solid
methodology that has given interesting resultsyel as reflected aspects of reality.
We therefore trust that what has been offered ishwapnsidering.

Finally, despite the advantages of Decision Explsdtware, it lacks an effective
interface with Excel and other graph theoreticgafe packages. This resulted in
more manual work than should be required, given ghssibilities on offer by
technology today. We are strong advocates for twaoé package that can provide
simultaneous mapping, spreadsheet results, anth ¢apretic analyses. Our manual
work demonstrated in this report is testament o ghssibilities. Since technology
exerts such a strong influence on the marketingesscof methodologies, research in
this area is strongly advised.
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REVISTA FERROVIARIA/NOVEMBRO 2005 p.35
ARTIGO O Futuro das Concessionarias do Modal Ferroviario no Brasil

Marco Antonio Oliveira Neves, Diretor da Tigerlog Consultoria, Hunting e Treinamento em Logistica Ltda

Em 2006 completaremos 10 anos de privatizagdo da malha ferroviaria brasileira. Em 1992, o Governo Federal
anunciou a privatizagdo da rede ferroviaria e no final de 1995 foi iniciado o processo de desestatizagao das
ferrovias brasileiras. De la para c4, apesar das dificuldades enfrentadas, hd muito que comemorar. Maiores
investimentos no setor e uma melhor gestéo tém proporcionado excelentes resultados, refletindo diretamente no
aumento da produtividade operacional, na oferta de transporte e na redugdo dos acidentes. Ainda muito
dependente do minério de ferro e da soja, que respondem por 65% do total transportado, 0 modal ferroviario tem
muito a crescer e se desenvolver, principalmente como via de escoamento de produtos de baixo a médio valor
agregado destinados a exportagéo. O comércio internacional representa apenas 25% do nosso PIE, enquanto
que paises vizinhos como Chile e México apresentam indicadores acima de 50%. Apesar de termos ultrapassado
a barreira histérica de US$ 100 bilhdes exportados em 12 meses em fevereiro deste ano e estimarmos atingir
US$ 117 bilhGes em 2005, ainda ha muito para crescermos. As vendas externas mundiais deverdo chegar a US$
10 trilhdes neste ano, e o Brasil, 122 maior economia do mundo, representara apenas 1% desse total. Alemanha
e Estados Unidos, lideres mundiais no comércio internacional, exportam de seis a sete vezes mais que o Brasil.
Embora o modal ferroviario represente cerca de 21% do total transportado no Brasil, ainda estamos muito
distantes da realidade de outros paises de dimensdes continentais. Nos Estados Unidos, o modal representa
43% do total transportado, enquanto na Russia atinge 81%, no Canadé 46% e na Australia 43%. Especialistas
em fransportes apontam que a matriz de transportes deveria privilegiar o modal ferroviario, sendo este
responsavel por 35% do total transportado, enquanto que o rodoviario e o hidroviario ficariam com cerca de 25%
cada e os outros modais com 15%. O desequilibrio na distribuicdo das cargas entre os diversos modais no Brasil
gera um custo adicional de frete de aproximadamente US$5 bilhGes anuais, que so ndo é ainda maior em fungao
do baixo prego do frete praticado no modal rodoviério. No Brasil, o frete rodoviario é, em geral, de 50% a 80%
mais caro que o frete ferroviario; nos paises desenvolvidos esse percentual pode chegar a 300%. Estima- se que
em alguns casos, o frete rodoviario esteja de duas a trés vezes defasado. Nos Estados Unidos, um dos raros
exemplos de uma matriz de transportes extremamente equilibrada, o modal ferroviario atua em produtos de baixo
a moderado valor, em viagens com distancias médias entre 900km e 1.300 km, com quatro a sete dias de prazo
de entrega e com 60% a 85% de performance de entrega no prazo. No Brasil ha uma competicdo direta entre o
modal ferroviario e 0 modal rodoviério, e a distancia média percorrida nas viagens estéo ao redor de 500 km a
600 km, e, diferentemente do que se verifica nos Estados Unidos, a ferrovia no Brasil perde espago nas longas
distancias, onde justamente deveria apresentar condi¢des econdmicas mais competitivas. Ainda existem
diversos obstaculos a serem vencidos, como a falta de recursos para ampliagdo e modernizagéo da malha
ferroviaria no curto prazo, a falta de regulamentagéo do direito de passagem e trafego mutuo, passagens em
nivel, a invasdo das faixas de dominio, as passagens em centros urbanos e as diferencas de bitolas. Apesar da
morosidade e do descaso governamental, a ANTF e seus associados vém se mobilizando para superar as
dificuldades existentes e, dentro de seus limites, estdo realizando as melhorias possiveis. As trés principais
concessionarias do modal ferroviario, CVRD, MRS e ALL, embora ja estejam entre as cinco maiores empresas
de logistica do Brasil, reunirdo todas as condi¢des necessarias para se consolidar entre os maiores prestadores
de servigos logisticos do continente e do mundo, inclusive colocando-se em posigdo de igualdade competitiva
para enfrentar os operadores logisticos internacionais. Além dos investimentos necessarios em infra-estrutura,
essas empresas estdo se notabilizando pelas agdes na atragéo, desenvolvimento e retengéo de talentos
profissionais, condigdo essencial para este mercado. Grandes clientes, alvos prioritarios dessas empresas, estao
buscando provedores logisticos one stop shop, ou seja, empresas capacitadas a atendé-los em toda a sua
cadeia logistica, seja com infra-estrutura prépria ou com parceiros logisticos estrategicamente selecionados.
Sera preciso atuar em todos os modais e com ampla cobertura geografica, inclusive globalmente, e em diversas
configuracdes operacionais, disponibilizando servigos relacionados a inteligéncia logistica e ao uso de ativos
operacionais. Também serdo necessarios maiores investimentos em tecnologia, para oferecer maior visibilidade
das entregas e dos estoques para os seus clientes. As proximas décadas, sem duvida alguma, serdo marcadas
pela ascens&o e hegemonia da CVRD, MRS e ALL. A legislagdo que cria a figura do OTM — Operador de
Transporte Multimodal, apenas reforgara a atuagao dos concessionarios das ferrovias como provedores e
integradores logisticos e se mecanismos regulatorios de oferta e demanda néo forem implantados no modal
ferroviario pelo governo (pouco provavel em minha opinio), estardo definitivamente seladas as bases para um
crescimento sustentado no médio e longo prazo.
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O trem continuara avangando sobre o caminh&o, bem como as concessionarias atuardo em toda cadeia logistica,

disponibilizando servicos de gestdo néo atrelados aos ativos operacionais. Apenas erros estratégicos internos
poderdo deté-los, ou seja, seus maiores adversarios seréo si proprios!
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RF Fev 2006 p. 49 ARTIGO Colocando ordem na casa Bento José de Lima - Diretor da
Sysfer Consultoria e Sistemas

Gestao patrimonial nunca foi tema capaz de cativar ferroviarios. Ontem, fazer andar trens era um apelo bem mais
forte e atraente. Hoje, produzir resultados é o que consome 0s executivos das concessionarias dos servigos de
transporte ferroviario. Os motivos s&o outros, porém os resultados os mesmos: atengao insuficiente com os
ativos.

Ocorre que, agora, gestao patrimonial € um problema mais complexo do que antes. Primeiramente as
concessionarias operam com ativos arrendados, com 0s quais ndo é possivel fazer “qualquer coisa” sem
perguntar para o dono se 0 mesmo concorda e permite. Em seguida, introduziu-se o conceito de reversibilidade
do bem, significando que 0 mesmo, ou seu substituto, necessario para a prestagao do servico concedido, sera
sempre um préprio do Estado, assegurando a continuidade do servigo em qualquer situag&o.

Finalmente, os contratos de concesséo estendem o conceito da reverséo para os investimentos realizados nos
bens operacionais. Deste modo, controlar bens arrendados, novos ou incorporados, e investimentos neles
realizados s&o interesses tanto dos seus proprietarios, como daqueles que os utilizam.

As incorporagdes e 0s investimentos em bens operacionais sujeitam-se a procedimentos que devem estimular o
concessionario a repor, modernizar € incorporar novas locomotivas, vagdes, etc. Aqualquer tempo, tendo a
certeza de que seréa possivel devolver um bem arrendado no qual investiu, quando isto for comercialmente
conveniente para si ou necessario sob 0 ponto de vista do Estado, sem que isto traga prejuizo para seus
negocios ou para a continuidade dos servigos, 0 que certamente interessa também ao Poder Concedente.

Portanto, a gestao do patriménio operacional é algo que interessa a ambas as partes envolvidas, Poder
Concedente e concessionario. No décimo ano de vigéncia das concessdes estima-se que mais de 2 bilhdes de
reais foram investidos pelas concessionarias das ferrovias brasileiras. A maioria destes investimentos ocorreram
na recuperacéo, modernizagao e incorporacao de bens operacionais ao acervo produtivo das empresas,
portanto, em bens classificados nos contratos como reversiveis.

A primeira indagagao que fica é: as concessionarias se habilitaram a ter os valores destes investimentos
reconhecidos como reversiveis, como indica o inciso | da Clausula Décima Sexta dos Contratos de Concesséo?
A resposta é: Nao! A justificativa é: o prazo de depreciagéo € de 10 anos; por tanto, esta preocupagéo é
prematura.

Tal compreensao do problema néo se coaduna com o que dispde o item lIl da mesma Clausula Décima Sexta,
que introduz, diga-se de passagem sabiamente, o conceito de avaliagdo técnica e financeira para fins de
estabelecimento do valor residual dos bens indenizaveis, determinando, para este fim, o afastamento do conceito
de depreciagao fiscal, normalmente limitado a 10 anos, no méximo.

Certamente o descolamento destes conceitos levou em considerag&o a evidéncia de que o equipamento
ferroviario tem uma vida util produtiva muito maior e o que interessava, e continua interessando, ao Estado é a
manutengao do conforto do concessionario para investir na manutengao e na expansao dos ativos operacionais,
necessarios para a prestagdo dos servigos concedidos.

Deste modo, 0 que se afigura é a necessidade, desde ja, de desenvolver os procedimentos necessarios para ver
reconhecidos como reversiveis os investimentos realizados pelas concessionarias, estabelecer a vida Util técnica
dos equipamentos e dos investimentos, para sé entdo, através de sistemas de controle de gestdo, acompanhar a
evolugéo dos investimentos/incorporagdes e da vida util, que forneceréo, a qualquer tempo, os valores
indenizaveis em fungao da revers&o, que pode ocorrer, como j& tem acontecido, por outros motivos que n&o
apenas o fim da concessé&o por esgotamento do prazo ou caducidade.

A ANTF, através de suas comissdes técnicas, ja percebeu a extensédo e a complexidade da questéo e abriu o
didlogo com a ANTT, que por sua vez ja discutia internamente o assunto, demonstrando preocupagéo na
manutenc¢éo de condi¢des favoraveis para manter o estimulo ao investimento dos concessionarios no comego,
no meio ou ao final do periodo da concesséo.

Se o processo de concessionamento das ferrovias de carga néo foi perfeito, dada a velocidade indispenséavel
quando de sua realizagdo, ndo &€ menos verdade que previu conceitos e brechas para que o tempo e a gestéo
cuidadosa fosse introduzindo as corregdes necessarias.
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E 0 que esté ocorrendo! No campo do transporte ferroviério de passageiros, problemas analogos existem, como

no caso do Rio de Janeiro, onde sua exploracéo ja foi concedida & iniciativa privada. Nao seria o caso da ASEP,
Central, Supervia e Opportrans examinarem estes procedimentos € virem a adota-los?
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Revista Ferroviaria - Marco 2006 p37
ARTIGO Nos trilhos do desenvolvimento
Ralf Dreckmann Diretor-executivo da Voith Turbo

O crescimento econdmico € um dos fatores que garantem a um Pais condi¢des para investir na oferta de
educacgao, saude, emprego, tecnologia e outros itens que asseguram qualidade de vida a sua populagéo. Para
crescer, a existéncia de uma infra-estrutura de base sdlida, ou seja, recursos energéticos e de transporte
adequados, é fundamental.

O Brasil tem problemas sérios de infra-estrutura, que podem em breve afetar a capacidade produtiva e
comprometer ainda mais o crescimento econémico, que ja n&o foi dos melhores em 2005 — 2,3% de PIB é muito
pouco se comparado aos resultados de paises como China e india, que apresentaram indices de 9% e 7% de
crescimento respectivamente. Um dos gargalos mais perceptiveis é a necessidade de ampliagéo e diversificagéo
dos meios de transportes da populacéo e da produgdo industrial e agricola nacional.

De nada adianta ter recordes consecutivos na produgéo de graos e minérios, se ndo ha recursos adequados e
seguros para fazer os produtos chegarem em tempo habil aos portos e consumidores finais. Ha mais de 50 anos,
o Pais decidiu apostar grande parte de suas fichas no setor rodoviario e hoje sofre com a falta de recursos
financeiros para manter as estradas existentes e ampliar as rotas para as regides mais afastadas. Mesmo com
as privatizagdes, a precariedade do sistema rodoviario € evidente.

Veja-se o investimento de R$ 440 milhdes s6 para restaurar o asfalto em 26,5 mil quilometros de rodovias, O
transporte rodoviario tem suas vantagens, mas seus custos de manutengao e de ampliagdo sdo mais elevados,
especialmente se considerados custos embutidos como policiamento, servigos de emergéncia, engenharia de
trafego, recuperacéo dos feridos, congestionamento e polui¢do nas grandes cidades.

O modal ferroviario também contempla as necessidades continentais brasileiras e seu custo de implementagéo é
menor. Apesar disto, as ferrovias foram esquecidas por quase meio século. Dos 34 mil quildmetros de estrada de
ferro existentes em 1940, hoje s6 temos 30 mil em funcionamento, mesmo considerando-se os investimentos
privados realizados nos ultimos 10 anos, e esse trecho é responsavel pelo transporte de 23% da produgao do
Pais a custos mais acessiveis. Imagine os ganhos em termos de agilidade e de custos se aplicagdes no setor
fossem mais efetivas, tanto para transporte de cargas como de pessoas. No Brasil, a situagéo comeca a
melhorar no segmento de cargas, a produtividade ferroviéria cresceu 94% na Ultima década, gragas aos
investimentos realizados principalmente pelo setor privado.

Um dos maiores indicativos do interesse do Governo Federal e das empresas privadas € o aquecimento na
producéo fabril brasileira de vagdes e locomotivas j& para atender os poucos quilometros de ferrovias. Empresas
com a ALL e MRS Logistica j& compraram em 2005 cerca de 7500 vagdes. O transporte de cargas no setor, no
mesmo periodo, foi de 400 milhdes de toneladas. O BNDES também ja sinalizou positivamente com mais de R$
1 bilhdo para as empresas do setor. Falta agora somente retomar o transporte de passageiros, o que certamente
amenizaria os problemas de congestionamento das grandes cidades.

Até 2008, o governo brasileiro e o setor privado pretendem investir juntos R$ 11,3 bilhdes e acreditam que véo
tirar o setor do atraso. Em fung&o das dimensdes do nosso Pais, acredito que precisaremos investir mais, porém
o retorno certamente sera compensador, desde que sejam realizados simultaneamente os investimentos
necessarios na ampliagdo e melhor operacionalizagéo dos portos. Outra questdo a ser analisada é que até agora
foram privilegiadas rotas comerciais ja estabelecidas, ndo existindo esforgos para atender novas fronteiras
agricolas e industriais ou oferecer transporte publico de qualidade para os cidadaos. Talvez seja necessario
movimentac&o maior de industriais, produtores e da sociedade para que os trilhos realmente comecem a ter
maior representagdo dentro da matriz de transportes.
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Revista Ferroviaria - Maio 2006 p.41 Artigo: O recexr da industria ferroviaria

Luis Cesé rio Amaro da Silveira Presidente da ABIFER — Associagéo Brasileira da Industria
Ferroviaria

Para dar sustentabilidade ao escoamento da produgao agricola, de minérios e produtos siderdrgicos, em
continuo crescimento ha anos, o Brasil precisa de uma infra-estrutura de transporte de carga adequada. A
utilizag&o do transporte multimodal, utilizando com igual eficiéncia as vantagens que cada modo de transporte
pode oferecer, & recomendavel face as dimensdes do nosso Pais.

Precisamos transportar nossas cargas a granel, em percursos longos, privilegiando a utilizag&o dos sistemas
mais econdmicos. Os modais fluvial, ferroviario e rodoviario, preferencialmente nesta ordem, deveriam ser
empregados na logistica brasileira.

Podemos assegurar que com as privatizagdes e concessdes do transporte ferro viario, iniciadas em 1996, a
participagéo deste modal na matriz de transporte brasileira, que era 19%, no final da década de 90, cresceu para
26%, atualmente. O transporte de produto a granel via rodoviéria e em grandes distancias é antieconémico.
Reduz a competitividade dos nossos produtos, além de danificar nossas rodovias.

Temos, entretanto, um exemplo de uma politica de transporte adequada e eficiente aqui no nosso Pais. As
nossas exportagdes de minério utilizam-se de trens com 130, 200 e 320 vagdes, de 100 toneladas de carga Util
cada. A avangada tecnologia de movimentagao, conjugada com uma adequada logistica, permite que este
produto, de peso especifico alto e baixo valor agregado, seja competitivo em qualquer continente.

E oportuno lembrar que vendemos para a China, um de nossos maiores mercados de minério de ferro, mesmo
competindo com a Australia, pais mais préximo geograficamente. Supomos que exemplos como este,
confrontados com o que ocorre nos portos, com interminaveis filas de caminh&es, induziram o Governo Federal,
em maio de 2003, a langar o Plano de Revitalizagdo das Ferrovias. Para efetuar sua implantag&o, a industria
ferroviaria trabalhou em conjunto com operadoras e usuarios do sistema. Tivemos juntos varias reuniées com o
Ministério dos Transportes, BN DES, MDIC e ANTT.

Discutimos a melhoria do sistema ferroviario de cargas no Brasil. Foi fundamental a compreenséo de que todo
pais que possui um sistema ferroviario forte e eficiente, precisa ter também uma industria ferroviaria atualizada,
para dar o suporte necessario ao desenvolvimento do sistema. Como resultado, foi estabelecido um programa
trienal de encomendas pelas operadoras junto a industria.

As operadoras fizeram ainda investimentos para melhoria da operagéo e o sistema comegou a crescer. Podemos
afirmar que tal plano trouxe beneficios para os usuarios, operadoras, indUstria e para o Pais. A Amsted Maxion,
tradicional industria do setor, fez investimentos que permitiram a reativagao das unidades da Cobrasma, em
Osasco, e Hortolandia. Novas fabricas surgiram, como Usiminas Mecénica, Randon, Metalmec e Santa Fé
Vagdes. Muitos novos empregos foram gerados.

Surgiram também empresas de locag&o de vagdes. As locadoras compram este equipamento na indUstria
nacional com o objetivo de aluga-lo para os grandes clientes das ferrovias ou para elas mesmas. Esta pratica,
comum em varios paises, passou a ser utilizada no Brasil, face ao retorno da confiabilidade no sistema
ferroviario. Contratos de transporte de gréos e farelo, com 23 anos de prazo, feitos entre exportadores de gréos e
operadoras ferroviarias também indicam a recuperagao do sistema ferroviario de cargas.

Registramos com satisfagéo que a industria ferroviaria brasileira mostrou, nesta revitalizagéo das ferrovias, um
grande poder de superagéo. O setor que, antes das concessoes, por falta de encomendas, sofreu sérios
problemas, inclusive o fechamento de grandes empresas, demonstrou capacidade de reagéo extraordinaria.
Atendeu a todas as encomendas das operadoras e ainda exporta seus produtos para diversos paises. Valeu
muito nessa hora a capacidade técnica da nossa industria ferroviaria que, acionada, respondeu prontamente.

Torna-se imperativo, porém, que haja continuidade de aquisi¢éo de vagdes, em quantidades que permitam
manter a capacidade da cadeia produtiva de nosso setor. Por fim, enfatizamos que seguimos sempre nosso
objetivo maior de trabalhar estreitamente com as operadoras, visando a melhoria da infra-estrutura de transporte
e o desenvolvimento sustentavel da economia brasileira.
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Revista Ferroviaria - Setembro 2006 p.41
Artigo N&o faltam propostas nem solugdes

RodrigoVilaca, diretor-executivo da Associacéo Nacional dos 3panta dores
Ferroviarios (ANTF)

Todos sabem que a infra-estrutura logistica necessaria para o escoamento eficiente dos produtos minerais,
industriais e agropecuarios é essencial para a competitividade no mercado internacional e para o
desenvolvimento do Pais. E sabe-se também que essa eficiéncia s6 se viabiliza na integragdo dos diversos
modos de transporte, por meio de um sistema de corredores de exportagéo, que contemple todas as cinco
regides do Brasil.

N&o apenas esta revista e outras publicagdes especializadas como também os jornais dirigidos ao grande
publico tém destacado a necessidade de eliminar uma série de entraves, como as invasdes na faixa de dominio
das ferrovias, as passagens em nivel criticas e outros gargalos fisicos e operacionais. Em varias ocasides ja
foram noticiados estudos e projetos para a eliminagao desses gargalos e a ampliagdo da malha, sabendo-se que
somente assim o transporte ferroviario tera mais produtividade, menor custo e maior confiabilidade.

Temos participado de uma série de eventos reunindo autoridades, empresarios e técnicos do setor, que em
palestras e mesas-redondas citam os investimentos (ja chegando a dez bilhdes de reais) feitos pela iniciativa
privada a partir do processo de desestatizagéo das ferrovias, assim como o crescimento que resulta desses
investimentos, o aumento da produtividade e do nimero de empregos, a queda do indice de acidentes, a
reativagdo da induUstria de vagdes e outros componentes, ou seja, a notavel recuperagao de um setor
importantissimo que antes se encontrava estagnado.

Nos debates durante esses eventos, fica evidente a necessidade de investimentos também por parte do Governo
Federal, pois a malha ferroviaria pertence a Unido, que é responsavel por sua ampliagéo, cabendo as
concessionarias prestar o servigo publico de transporte ferroviario de carga, zelando pela integridade dos bens
ativos arrendados.

Mas se todos sabem disso, se as autoridades e os especialistas confirmam, se os jornais noticiam, por que ndo
existe até hoje um grande plano estratégico & altura da importancia deste setor? Por que seré que nao temos
ainda um programa ao mesmo tempo ambicioso e exeqilivel, que seja realmente executado a partir do préprio
governo, envolvendo todos os demais segmentos da sociedade em agdes concretas que agilizem a solugéo dos
entraves a curto e médio prazo, e que desde ja implantem no longo prazo os alicerces da definitiva consolidagéo
de uma estrutura logistica eficiente, to imprescindivel para o pais?

Né&o é por falta de idéias, nem de propostas. As solugdes existem, e sdo muitas. Embora muitas questdes ligadas
ainvestimentos em infra-estrutura empaquem na falta de recursos financeiros, estamos certos de que nem
mesmo esse aspecto & um empecilho no caso do transporte ferroviario de cargas.

Para que se tenha uma estratégia financeira capaz de suportar as obras necessarias ao sistema ferroviario
brasileiro, ha muitos caminhos possiveis: aplicagao dos recursos da CIDE nos termos da lei que criou essa forma
de contribuigéo; reinvestimento dos valores pagos pelas concessionarias a titulo de concesséo e arrendamento;
recursos publicos do orgamento da Unido destinados a obras de infra-estrutura (LOA, PPA e PPI); linha de
financiamento especial do BNDES dedutivel nas parcelas de concessao e arrendamento; tudo isso além dos
investimentos das empresas, inclusive mediante concretizagéo de Parcerias Publico-Privadas.

Os entraves néo sdo apenas fisicos mas também operacionais, inclusive gerados por questdes juridicas,
politicas e burocréticas que ajudam a emperrar o transporte ferroviario e a logistica como um todo. Para que o
Brasil ofereca seguranga aos investimentos, é preciso dar consisténcia ao marco regulatorio, compatibilizando as
normas aos atuais requisitos do transporte intermodal. A falta de planejamento abrangente, muitas vezes
obstruido por interesses corporativos ou setoriais isolados, também é um sintoma desses entraves, diante dos
quais é preciso dar um basta.

Faz-se urgente uma reformulacéo de paradigmas em nosso pais. Estamos préximos de uma nova etapa na vida
politica brasileira, com novos mandatos federais e estaduais, mas infelizmente ndo se descortinam ainda
horizontes de um plano duradouro, com vis&o de longo prazo, um plano de Estado e ndo apenas de governo. A
infra-estrutura ferroviaria ndo é obra a ser repensada de quatro em quatro anos, pois depende de décadas
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sucessivas de muito empenho, investimentos e planejamento integrado, para que os trilhos ajudem a impulsionar
o Brasil nos rumos do desenvolvimento.
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ARTIGO REVISTA FERROVIARIA / DEZEMBRO 2005

Importancia do setor ferroviario no cenario logiste econémico do Pais. Rodriditaca, Diretor
Executivo da ANTF

Responséveis por 29 mil empregos (direto e indirewconcessionarias ferroviarias de carga —
associadas a ANTF — Associacdo Nacional dos Tratejares Ferroviarios —, que nasceram da
concessao realizada no periodo de 1996 a 1999itermnos de atividades conseguiram mudar o
cenéario do setor, que hoje se prepara para ter@0t com 202 bilhées de TKU (toneladas
quildémetro Util) transportados, contra 138 bilhdesTKU em 1997.

O aumento da participagdo do modal ferroviarioerepte beneficamente em vérias vertentes da nossa
economia. Entre elas, pode mos citar menos cansntéeestradas, as quais ndo foram construidas
para receber veiculos carregando mais de 80 taweldrincipalmente, a diminuicdo de filas de
caminhf8es — em 2001 e 2002 chegou a 120km em Raramsépoca da safra — aguardando para
descarregar nos portos.

A integracdo dos modais, que em outros paisesex®de fato, seria um integrante positivo na
logistica brasileira para evitar desperdicios. @Bigasta US$ 1 bilhdo a mais a cada ano pordalta
transporte adequado de cargas, principalmenteatieifms da mineracao, siderurgia e de agronegocios.
Se houvesse uma distribuicdo mais racional da zr@grirans porte os mercados interno e externos
seriam beneficiados.

Em qualquer lugar do mundo, o governo tem que amalinfra-estrutura para garantir o crescimento
econdmico do Pais. No Brasil ndo tem sido assima@cumprimento das obrigagdes assumidas pela
Unido quando foram firmados os contra tos de c@dces 0Ss escassos recursos que vém sendo
destinados anualmente pelo governo federal ao, setorfeito com que as empresas percam tempo e
dinheiro eliminando gargalos.

Em seus oito anos de atividades, as concessiosaipasaram em muito 0S compromissos assumidos
por ocasido da assinatura dos contratos. Os inverstds, até o0 momento somaram R$ 8,2 bilhdes,
contra R$ 0,5 bilhdo do governo. Para 2005, a Ukétinou apenas R$ 106 milhdes para o setor
tendo uma contrapartida de R$ 2,1 bilh6es da ineiprivada.

Gragas aos investimentos feitos até o momentolumneode cargas transporta das pelas ferrovias
cresceu 46%, fazendo com que o transporte feriovg@anhasse uma participacéo de 25% na matriz
de transporte, que podera chegar 30% caso o0 gofsga@ sua parte.

O trabalho das concessionarias ndo se limitou eneatar a participagédo do trans porte ferroviario.

Os investimentos contemplaram, também, a implaatde&ovas tecnologias e projetos de
treinamento e capacitacdo de pessoal, de congeiefiti da populagéo para a prevencao de acidentes,
de responsabilidade social voltados para os fuadiosie a comunidade. Como resultado, houve uma
reducéo de 62% no indice de acidentes.

Foi gracas as encomendas realiza das as concesoqée a inddstria ferroviaria vislumbrou uma
luz no fim do tanel e buscou félego financeiro emeional para voltar a produzir. De 1996 a 2004,
por exemplo, os fabricantes de vagdes produzirag62lunidades, volume que cai para 1.769
unidades considerando 0s oitos anos que antecedi cancessdo. No mesmo periodo, foram feitas
encomendas de centenas de loco motivas, que hopewsma frota de 2.271 unidades e quase 75 mil
vagoes.

O aquecimento do mercado de vagdes fez ressuggimals unidades industriais que haviam fechado
suas portas por falta de encomendas e permitis@manto de outras.

Hoje a industria, que em 1991, fabricou apenagy6emse prepara para uma producdo de quase 10
mil vagdes, contra 4.500 unidades em 2004 e prajgtaem torno dos cerca de 6.000 vagbes por ano
até 2010. Para completar, gragas a iniciativa gaya governo federal deixou de acumular um
prejuizo de R$ 3,8 bilhGes, acumulado nos dez guesntecederam a desestatizacdo e passou a
receber uma receita anual de R$ 600 milh8es, sasidayar os tributos federais, estaduais e
municipais.
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Os resultados do setor confirmam a determinacaemasesas em cumprir o seu papel no crescimento

da economia do Pais. Contas dos especialistasaapgatra a necessidade de investimentos de R$
11,3 bilhdes entre 2005 e 2008 (R$ 7,1 bilhGesettr privado e R$ 4,2 hilhdes da Unido). Esse yalor

permitira um aumento de 57% na oferta de transpenteviario de carga, um ganho de seis pontos
percentuais na matriz de transporte e uma redug&astos para o Pais na ordem de R$ 11 bilhges.

Dr ION GEORGIOU & PEDRO STEVAUX
FGV-EAESP/IMQ
115



FINAL REPORT

Strategic Options Development and Analysis: The Case of the Brazilian Railways
________________________________________________]

REVISTA FERROVIARIA/JULHO 2005 p.35
ARTIGO Logistica de transporte, armazenagem e meniacao de cargas
BernardoHees Presidente da ALL

Com a concorréncia nos negdcios cada vez mais acirrada, a distribui¢ao e a logistica consolidam-se, de maneira
crescente, como fundamentais diferenciais competitivos. Por meio dessas atividades busca-se reduzir custos,
aumentar a eficiéncia e garantir a obtengéo de um custo-beneficio adequado.

Dentro desse contexto, a matriz logistica intermodal (envolvendo ferrovias, rodovias, terminais e transporte
maritimo), baseada numa maior participacéo do transporte ferroviario, deve ser compreendida ndo apenas como
uma alternativa viavel, mas como uma prioridade que deve ser adotada pelo Pais.

A experiéncia acumulada pela ALL desde sua constituicdo em 1997, fruto da privatizagdo da Malha Sul da Rode
Ferroviéria Federal, da fundamento a essa convicgao. O modelo de gestao adotado nos possibilita oferecer
solucdes logisticas alternativas altamente favoraveis aos nossos clientes, tanto em fungao do custo quanto de
eficiéncia.

Aintermodalidade permite ajustar a operag&o logistica as necessidades e as particularidades do cliente e o uso
crescente do transporte ferroviario proporciona uma racionalizagéo de custos que certamente tera impacto
positivo no preco final dos produtos transportados.

A adequagéo desse modelo se reflete no expressivo aumento da utilizagéo da ferrovia no transporte de produtos.
Segundo estimativas do setor, as concessionarias de ferrovias que administram as malhas existentes no Pais
deverdo contabilizar um crescimento acima de 20% ao ano.

A expansao pode ser quantificada por alguns dados correlatos altamente significativos. Segundo dados da
Associagao Brasileira da Industria Ferroviaria, em 1996 (ano que marca o inicio do processo de privatizagdo do
setor), foram fabricados no Pais seis vagdes (isso mesmo, meia dizia de vagdes). Em 2004, esse nimero saltou
para 3.116, computada a produg&o entre janeiro e setembro. Também em 96, as concessionarias receberam no
total 45 mil vagdes, dos quais 28 mil estavam sucateados e sem condigdes de rodarem. Hoje, ha
aproximadamente 70 mil vagdes em circulagao.

Manter esses indices de crescimento pressupde a realizacéo dos investimentos necessarios que, pela prépria
natureza da atividade, s&o volumosos. Em nossa companhia, desenvolvemos um mecanismo para aquisicao de
ativos que permite aplicar os recursos necessarios €, ao mesmo tempo, estreitar a relago de parceria com
nossos clientes. Por meio desse sistema, os investimentos séo compartilhados com os clientes, que participam
da compra de vagdes e da implantagao de terminais que serdo utilizados exclusivamente em suas operagdes.

Como contrapartida dessa alianga, a ALL concede um desconto nos valores cobrados pelo transporte da carga
como remuneragao pelo capital investido. Com isso, o cliente se beneficia duplamente, pois além de obter essa
redugdo ja conta com um custo menor pelo fato de utilizar o meio ferroviario, se comparado com o rodoviério.
Cito esse exemplo ndo com objetivos promocionais, mas por se tratar de um modelo que vem contribuindo,
concretamente, para o0 nosso crescimento e confirma de maneira incontestavel a confianga dos nossos parceiros
no futuro do transporte ferroviario.

Nessa linha, diversos contratos de longo prazo (acima de 10 anos) foram fechados com os clientes. Este € um
exemplo contundente da confianga que as empresas depositam no segmento ferroviario e na sua disposi¢do em
investir na otimizagao dos seus processos logisticos, a ponto de firmarem contratos por periodos pouco usuais
para os padrdes nacionais, que permitem um planejamento estratégico mais consistente e, certamente, rentavel.

Pelas nossas estimativas, o Pais tem condigdes reais de ampliar a representatividade da ferrovia dos atuais 22%
para 35% nos préximos quinze anos. Para tanto, uma firme parceria entre governo e iniciativa privada deve
viabilizar investimentos necessarios para ampliagdo da capacidade dos corredores de transporte, principalmente
nos projetos medianos mas com grande impacto na produtividade dos ativos.

A partir dessa plataforma implantada, os diferentes setores produtivos nacionais — sejam agricolas ou industriais
— poderao se beneficiar de uma estrutura de logistica e de transportes que lhes garantira a eficiéncia e os
custos apropriados para disputar os mercados de maneira mais competitiva.
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Transportes e logistica ndo podem mais ser entendidos como um segmento isolado da economia. Eles formam o

esteio que dara suporte aos demais setores produtivos e, conseqlientemente, impulsionardo o tao desejado
crescimento econdmico nacional.
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Revista Ferroviaria - Agosto 2006 p.49
Artigo Dinheiro desviado, populacédo ludibriada
JurandirEernandes Secretario de Transportes Metropolitanos de $&toP

Sejamos realistas. O que mudou no setor de infra-estrutura de transportes do Brasil, depois da criagéo da CIDE -
Contribuigéo de Intervengéo no Dominio Econémico? A resposta ndo € nada animadora, como mostra a
realidade nua e crua dos numeros. A expectativa positiva, que se criou em torno dos recursos da CIDE, deu lugar
a uma enorme decepgao.

Para quem n&o sabe, CIDE é um imposto, instituido pela Lei Federal 10.336, de dezembro/2001, com o objetivo
de unificar a tributagdo sobre os combustiveis e financiar programas de infra-estrutura de transportes (incluindo
rodovias, bem como ferrovias, metrds e outros meios de transporte publico de passageiros) e projetos ambientais
relacionados com a industria do petroleo e do gas.

Apesar dos seus quatro anos e meio de existéncia, a CIDE é conhecida por poucos, mas muitas pessoas pagam
esse imposto. Cada vez que abastecemos nossos carros, estamos contribuindo para a CIDE. S¢ para se ter uma
idéia, se o veiculo for movido a gasolina, pagamos R$ 0,28 por litro. Ao encher o tanque com 40 litros, injetamos

um total de R$ 11,20 nesse imposto. Entre 2002 e 2004, a soma de todas as contribuigdes para a CIDE resultou

em cerca de R$ 22 bilhdes aos cofres da Unido.

No entanto, uma auditoria do Tribunal de Contas da Uni&o (TCU) revelou que, apesar dos recursos do novo
imposto, em 2003 e 2004, o governo federal investiu menos em transportes do que nos anos em que a CIDE né&o
existia.

Vamos aos detalhes. Em 2001, o Ministério dos Transportes teve dotagdo de R$ 8 bilhdes e executou R$ 6,4
bilhdes. Vejam como ficou esse quadro em 2003: dotagdo de R$ 11,5 bilhdes, investindo apenas R$ 4,5 bilhdes;
e em 2004: orgamento de R$ 10,8 bilhdes, dos quais foram executados R$ 5,6 bilhdes.

E onde foi parar o dinheiro da CIDE? A resposta para essa questao também foi apontada pela auditoria do TCU:
uma parcela de 41% dos R$ 22 bilhdes arrecadados, entre 2002 e 2004, foi desviada com a finalidade de gerar
superavit primario.

Na tentativa de por fim ao desvio desses recursos, o TCU aprovou acérdéo determinando a Secretaria de
Orgamento Federal que ndo use dinheiro da CIDE para reserva de contingéncia e orientando o Ministério dos
Transportes a formular politica setorial que contemple a aplicagdo desse recurso em projetos de infra-estrutura
de transportes e meio ambiente.

Mesmo assim, outros tipos de desvios foram detectados. O levantamento do Sistema Integrado de Administragéo
Financeira (Siafi) constatou que o governo federal destinou recursos da CIDE para despesas de custeio e
pessoal. O trabalho acusou, por exemplo, 0 uso desse imposto para pagamento de assinatura de TV a cabo,
servigos de seguranca e planos de saude de servidores publicos.

Enquanto isso, 54,6% das rodovias brasileiras tém problemas na pavimentagéo: o asfalto é deficiente em 30%
delas; 17% s&o classificadas como ruins e 7,5%, péssimas, conforme pesquisa feita em 2005 pela Confederagéo
Nacional dos Transportes (CNT).

A excecéo desse contexto é o Estado paulista, que, gracas ao programa de concesséo, tornou-se uma ilha de
excelentes estradas. Prova disso esta em constatagdo do estudo da CNT, que aponta nove rodovias paulistas
entre as dez melhores do pais. No ambito federal, o tdo propagado programa, conhecido como “Operagdo Tapa-
Buraco”, como o proprio nome diz, ndo passa de um mero paliativo com finalidade eleitoreira.

No setor de transporte plblico de passageiros, em especial nas grandes metrépoles brasileiras, séo enormes as
dificuldades para a obtengéo de recursos financeiros suficientes para executar as obras necessarias (como
recuperagao de ferrovias e expansao de sistemas metroviarios), de forma a suprir a demanda de usuérios e,
conseqlientemente, reduzir o volume de carros nas ruas, melhorando a qualidade de vida.

Neste contexto, os recursos da CIDE tém uma importante fungéo, pois podem garantir o investimento ininterrupto
no transporte sobre trilhos e nos corredores de 6nibus metropolitanos. Alids, quando a CIDE nasceu, um de seus
principais propositos era de ser uma fonte permanente de recursos para a recuperagéo das rodovias,
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implantagdo de melhorias no transporte publico e de agdes relativas ao meio ambiente. Infelizmente, até agora,
fomos todos ludibriados.
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Revista Ferroviaria - Novembro 2006 pp.40-41
Artigo Ferrovias — Um novo paradigma
Paulo Sérgid?assosMinistro dos Transportes

A situag&o das ferrovias no Brasil tem componente histérico cujo resgate é necessario para se entender o
panorama atual. Construida entre o século XIX e o inicio do século passado, com investimento de capital privado
e publico, a estrutura ferroviaria, estrategicamente, dedicou-se ao desenvolvi mento e a integragdo das regides
brasileiras. Assim, o Estado passou a controlar, direta ou indiretamente, o setor. No século XX, ao contrério do
que aconteceu no mundo — com revitalizagdo do setor em varios paises, destacando-se os EUA, a partir de
1980 —, ocorreram no Brasil 0 declinio e o colapso dessa estrutura, principalmente por falta de modelo de
negacio rentavel.

Hoje o Governo Federal faz um esforgo para revitalizar as ferrovias e surge uma perspectiva de crescimento
deste modal. Isso porque o Pais se encontra com os fundamentos econdmicos em ordem, o que gera confianca
no desenvolvimento. Além do disciplinamento adequado, o poder publico federal estabelece marcos regulatérios
consistentes e em evolugdo, com responsabilidade e credibilidade, o que se caracteriza como sinais claros da
prioridade e importancia dadas ao setor ferroviario.

A situagdo econdmica brasileira & imperativa no sentido de proporcionar infra-estrutura de transportes que
atenda a esse crescimento. A expanséo das areas de produgéo agricola, que aumenta a demanda por
transportes, e a necessidade de atender com eficiéncia a procura decorrente do crescimento interno e do
comércio exterior séo razées mais do que suficientes para que o Pais continue firme na busca de um sistema
ferroviario articulado. Além disso, a ferrovia € um modo de transporte de alta capacidade, que racionaliza custos
logisticos e combate a degradagdo ambiental— um vagéo retira, por exemplo, quatro caminhdes das estradas.

Essa busca requer o equacionamento de problemas como: invasdes de faixa de dominio em centros urbanos,
restricdes de capacidade no acesso aos portos, além da excessiva quantidade de passagens de nivel — o que
retarda a velocidade dos trens. Todos esses estéo entre os gargalos atacados pelo Governo Federal. Ha também
a necessidade de maior integragdo operacional entre concessionarios e expansao da malha para o atendimento
da demanda, em especial nas zonas produtoras.

Frente a essa realidade, o Governo Federal estabeleceu uma extensa agenda para o setor entre os anos de
2003 e 2006. Em maio de 2003, foi iniciado o Plano de Revitalizag&o das Ferrovias, com o objetivo de integrar as
vias férreas e reconstituir corredores operacionais de transportes, atendendo as exportagdes e a demanda
interna. Houve elevagao dos investimentos ferroviarios para a eliminag&o de diversos obstaculos e ampliagéo da
malha. No periodo 2003- 2005 foram investidos R$ 384,5 milhdes para a eliminagdo de pontos criticos, O
Governo aplicou também R$ 309 milhGes na Construgao da Ferrovia Norte-Sul nos estados de Tocantins e
Goiés.

Neste plano esté o Programa de Integragéo e Adequagéo Operacional de Ferrovias, que consiste na
reestruturagdo das malhas, fortalecimento empresarial das concessdes e criagdo de mecanismos de fiscalizagao
e controle de desempenho das empresas concessionarias. Entre as agdes desse programa, destacam-se a
reestruturagdo da Brasil Ferrovias, 0 aprimoramento regulatério (com resolugdes relativas a usuario cativo,
usuario investidor, interconexao ferroviaria, trafego mutuo e direito de passagem) e os Termos de Ajuste de
Conduta (TAC) com a FERROBAN, a NOVOESTE e a Companhia Ferroviaria do Nordeste (CFN), com o objetivo
de normalizar as condigdes operacionais do transporte ferroviario. Na area de regulagédo — cuja eficiéncia gera
credibilidade ao setor — também foram implantadas penalidades pelo ndo cumprimento de metas de seguranga
e produgao e se estabeleceram novas metas qtiingienais. O transporte ferroviario de passageiros, a
comunicacao de acidentes, questdes operacionais, ingresso de acionistas, abertura de capital, reestruturagdes
societarias, além de saneamento econémico-financeiro do setor, s&o itens também regulados.

O Programa de Ampliagéo da Capacidade dos Corredores de Transporte, outra agdo, compreende a
recuperacao da infra-estrutura viaria, a modernizacao e ampliagéo da frota de vagdes e locomotivas e o aumento
da seguranga do transporte, além da definigdo do contorno de centros urbanos e a eliminagao de pontos criticos
dos corredores. Algumas agdes foram concluidas: o contorno ferroviario de Campo Grande-MS e Barretos-SP; o
rebaixamento do leito ferroviario em Maringa-PR; a construgao do viaduto sobre a ferrovia em Alagoinhas-BA
(2006); adequacgao do desvio ferroviario em Araguari-MG; construgao da ponte ferroviaria de Lins-SP e
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conclusdo da primeira etapa das obras de adequagao de passagem sobre o patio ferroviario em Vespasiano,
também em Minas Gerais. Diversas outras intervengdes estdo em curso.

A Variante Litoranea Sul da Ferrovia Centro-Atlantica (FCA), entre os municipios Cariacica e Cachoeiro do
Itapemirim (ES), totalizando 165 quilometros de extensdo, por exemplo, ja teve sua construgao autorizada. Essa
obra vai atender a crescente demanda por transporte de cargas naquela regido. Os investimentos previstos
totalizam R$ 700 milhdes, com geragao de cerca de mil empregos.

Paralelamente, 0 Programa de Expans&o e Modernizagdo da Malha Ferroviaria compreende a extensao das
ferrovias as zonas de produgao agricola e prevé redugéo de custos de transportes na regides Centro-Oeste,
Norte e Nordeste, com a recuperagéo da infra-estrutura viaria. As agdes prioritarias abrangem a construgao de
novos trechos, reconstru¢do e adequagéo da Nova Trans nordestina, com 1.800 quilémetros entre Eliseu
Martins-Pl e os portos de Suape-PE e Pecém-CE. O inicio das obras, também ja autorizado, se da no trecho
entre Salgueiro PE e Missdo Velha-CE. A nova ferrovia, de alta capacidade, em bitola mista (1,60 m e 1,00 m),
sera reconstruida no trecho Suape Salgueiro/PE (550 quilometros de extensao), readequada no segmento
Pecém-Misséo VelhaJCE (600 quildmetros) e construida nos trechos Miss&o Velha/CE-Salgueiro/PE (100
quilémetros de extens@o) e Salgueiro/PE-Eliseu Martins/PI (546 quilometros).

Somados os investimentos privados, financiamentos e participagdes do BNDES, FDNE e FINOR, essas agdes
receberéo recursos da ordem de R$ 4,5 bilhdes. Um dos objetivos é atender ao desenvolvimento do cerrado
nordestino, criando alternativas para o escoamento da produgao de gréos e aproveitamento dos portos de Suape
e Pecém, onde ja foram investidos mais de R$ 570,6 milhdes (R$ 253 milhdes e R$ 317,6 milhdes,
respectivamente). O pleno funcionamento dessa ferrovia potencializaré novos pélos e articulagdes logisticas,
com reducao de custos.

A Ferrovia Norte-Sul, com 235,5 quild metros construidos, entre Acailandia-MA e Darcindpolis-TO, também
contara com especial atengdo. Até o fim do ano, dever&o estar prontas as obras até Araguaina-TO, com 108
quilémetros, e a conclusao de mais 146,5 quildmetros. Também estdo em curso as obras do Tramo Sul (Campo
Lim po — Ouro Verde de Goias). Por meio de subconcesséo, estdo em andamento obras em 719 quilémetros
entre Acailandia e Palmas-TO. Para o trecho entre Araguaina e Palmas, serdo aplicados cerca de R$ 1,4 bilhdo,
com a construgéo de 357,5 quilémetros. Na continuidade da ferrovia, esta em obra o trecho Campo Limpo —
Ouro Verde de Goias, com 40 quildmetros de extenséo, tendo sido executada sua infra-estrutura entre 2003 e
2005.

E meta do Plano de Revitalizagao o Programa de Resgate do Transporte Ferroviario de Passageiros, que prioriza
os trens regionais. Passo decisivo nesse rumo foi a assinatura do Acordo de Cooperagéo Técnica entre o
Ministério dos Transportes e o BNDES para agdes de retomada dessa modalidade, em carater regular, com a
implantag&o de trens regionais, de velocidade em torno de 100 Km/h, por meio de concessao ou permissdo. Ja
foram identificados 28 trechos potencialmente vidveis, com sele¢do de 15 trechos-piloto. Entre eles estéo:
Cabedelo—Joao Pessoa—Campina Grande, na Paraiba; Parnamirim—Natal—Ceara Mirim, no Rio Grande do
Norte, e Maceio—Lourengo de Albuquerque.

Também esta em estudo a implantagao dos trens de alta velocidade nas ligagdes Rio—S&o Paulo e Brasilia—
Goiania. Para tanto, o Ministério dos Transportes criou um grupo de trabalho, com representantes dos governos
do Distrito Federal e de Goias, com a finalidade de analisar técnica e economicamente a questdo. A
recomendagao do grupo € a implantagdo do modelo de trem regional com velocidade de até 150 Km/h.

O Plano também prevé a implantagao de trens turisticos, que objetivam o resgate do patrimonio histérico e
cultural das ferrovias em trechos ja autorizados, como S&o Jodo Del Rei—Tiradentes (MG); Bento Gongalves—
Carlos Barbosa e Rio Pardo-Cachoeira do Sul (RS); Paraiba do Sul—Cavaru (RJ); Campo Grande—Corumba
(MS); Tubarao/Imbituba/Urussanga (SC); e Bras—Mooca(SP).

Em paralelo a agenda de intervengdes do Governo Federal, as concessdes ferroviarias apresentaram resultados
muito positivos. A participagéo das ferrovias na matriz de transporte de cargas passou de 23%, em 2002, para
25%, em 2005, e a produgao de transporte no triénio foi de 611 bilhdes de TKU. A revitalizagdo da industria
ferroviaria nesse mesmo periodo produziu 14.030 vagdes — fabricas foram ampliadas e quatro novas unidades
implantadas, com a criagdo de 30 mil empregos diretos e indiretos. Os investimentos das concessionarias
alcangaram R$ 6,1 bilhdes na modernizagéo das malhas e na melhoria da operagéo ferroviaria.
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Este cenario propiciou a dinamizagéo do setor, houve diversificagdo dos negécios com carga conteinerizada,
contratos de longo prazo entre usuarios e operadores, que geram confianga e estabilidade, igualmente entre
fornecedores de equipamentos e material de transporte, por meio de operagdes de leasing. Nos Ultimos anos,
todos os indicadores do setor ferroviario — carga transportada, produgéo de transporte, indice de acidentes,
pessoal empregado, investimento das concessionarias, com destaque para vagdes e indlstria de material de
transporte — foram positivos. Diante desse quadro, podemos afirmar que o Governo Federal marcou um novo
tempo no transporte ferroviario do pais. O Governo trabalha com a diretriz do planejamento integrado de todos os
modos de transporte, e as agdes governamentais tém como foco a racionalidade da matriz, o aumento da malha
e a eficiéncia de seu pleno funcionamento.
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REVISTA FERROVIARIA FEVEREIRO DE 2007

O Pais precisa ser rasgado por ferrovias. Benj&t@mbruch, Presidente da
Companhia Siderurgica Nacional (CSN).

Experimente levar um estrangeiro qualquer, europeu ou norte-americano, para uma viagem de
carro por uma rodovia brasileira importante. Seguramente, ele vai se mostrar assustado com o
numero de caminhdes que trafegam pelas pistas.

N&o ha esse volume de caminhdes em estradas da Europa ou dos Estados Unidos. O
transporte rodoviario de mercadorias s € eficiente para disténcias curtas e cargas leves e
integrado com ferrovias. Dias atras, um desses visitantes estrangeiros ficou perplexo ao ver
tantos caminhdes transportando minério na estrada de Belo Horizonte a Juiz de Fora, em
Minas Gerais.

O Brasil precisa ser urgentemente rasgado por novas ferrovias. Qualquer pais continental,
para ser viavel, tem de usar o transporte de cargas por trem em larga escala, Sé essas vias
podem trazer areas completamente esquecidas para que sejam inseridas na produgao € no
consumo.

Existem no territdrio brasileiro verdadeiros paises potencialmente produtivos, que sé ndo
produzem por falta de integracéo. A ferrovia tem o poder de realizar a transformacgéo de areas
nao-produtivas em produtivas.

O Pais est3, portanto, longe do ideal em matéria de utilizacao de ferrovias. Mas ja evoluiu
bastante desde o inicio das privatizag6es no setor, ha 10 anos. Antes da privatizagao, a Rede
Ferroviaria transportava apenas 17% das cargas do Pais, um dos mais baixos indices entre as
nacdes emergentes. Hoje, essa parcela subiu para 26%, mas ainda € baixa quando
comparada com padrdes internacionais (42%). As previsdes setoriais indicam que a
comjungéo de investimentos publicos e privados podera eleva-la para 30% em curto prazo.

Nos 10 anos de privatizagao houve avangos em matéria de investimento. Em 1995, ultimo ano
da rede estatal, os investimentos publicos foram de R$ 10 milhdes. Nos 10 anos completos
sob a iniciativa privada (1997 a 2008) investiu-se em média R$ 1,2 bilhao por ano, ou seja, um
total de R$ 12 bilhdes. Esses investimentos, acompanhados da criagdo de 14 mil novos
empregos, fizeram com que a carga transportada aumentasse 56% no periodo, de 250
milhdes de toneladas para 390 milhdes de toneladas.

A Rede Ferroviaria Federal, nos trés anos antes da privatizagao (1994 a 1996), deu a Unido
prejuizo de R$ 2,2 bilhdes. Além de livrar o setor publico desse 6nus e melhorar a eficiéncia
das ferrovias, o governo ja arrecadou R$ 5,6 bilhdes com leildes de privatizagéo, impostos,
pagamentos trimestrais de concessdes e arrendamento de bens da antiga rede.

O transporte ferroviario pode dar também contribuico importantissima para a produtividade
da economia brasileira, porque custa em média 40% menos que o rodoviario. Em 1940, um
ano antes da criagdo da Companhia Siderargica Nacional (CSN) por Ge tulio Vargas, o Brasil
tinha 35 mil km de estradas de ferro. Passados 66 anos, conta hoje com apenas 30 mil km,
dos quais 28 mil km s&o operados pelo setor privado. Essa redugéo ocorreu porque, no longo
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periodo de estatizacao, a rede ferroviaria brasileira ficou praticamente abandonada. Algumas
linhas foram sucateadas e suas recuperagdes, inviabilizadas.

Portanto, todo o crescimento de carga gerado a partir dos anos 40 por obras de infra-
estrutura, industrias de base e depois pelo Plano de Metas de Juscelino foi atendido pelo setor
rodoviario. E facil imaginar os prejuizos causados por essa tendéncia & competitividade
internacional da industria brasileira, em razéo dos custos mais elevados do transporte
rodoviario,

Embora minérios e carvéo ainda sejam as principais cargas das ferrovias, o boom de
producao de soja e outras commodities, que se concentra em regides distantes dos portos,
aumentou muito a demanda de transpor te ferroviario nos ultimos anos. A Associagéo
Nacional dos Usuérios de Transporte de Carga estima que, s6 no caso da soja, houve um
excesso de demanda de 17 milhdes de toneladas em 2005. Isso significa que todo esse
volume acabou sendo transportado por caminhdes, com aumento de custos para produtores e
exportadores e com efeitos desastrosos para a conservagédo das rodovias.

Em areas de fronteira agricola, a ferrovia é indispensavel. Tenho a honra de participar do
maior projeto hoje em constru¢do no Brasil, a Ferrovia Transnordestina, que vai ligar a nova
regido agricola do Piaui aos portos de Suape, em Pernambuco, e Pecém, no Ceara. Serdo 2
mil km de trilhos, com investimentos de R$ 4,5 bilhdes, em parceria da Companhia Ferroviaria
do Nordeste com o governo federal.

Além de mais trilhos, a malha ferroviaria precisa de obras para aumentar a velocidade dos
trens, 0 que daria mais eficiéncia ao transporte. Em algumas regides urbanas, por exempio, as
composicdes reduzem a velocidade para até 5 km por hora para ndo ameagar a seguranga de
populagdes que vivem as margens das linhas. Na época das concessdes, 0 governo assumiu
0 compromisso de realizar as obras de contornos de cidades, o que n&o foi cumprido até hoje.
A Associagédo Nacional de Transporte Ferroviario estima que existam ainda cerca de 12 mil
passagens de nivel na malha, onde o trem cruza com o automaével e o caminhdo. Quem volta
do Guaruja no fim de semana, por exemplo, algumas vezes € surpreendido por cancelas
fechadas para a passagem de trens, uma operagao que provoca enormes congestionamentos
na rodovia Piaganguera-Guaruja.

Mas essas cancelas s&o apenas simbolos das deficiéncias ferroviarias brasileiras. Os
verdadeiros entraves ao setor estdo na area tributaria, pela inexisténcia de mecanismos
indutores de investimentos, muito comuns em outros paises. O transporte intermodal, por
exemplo, é penalizado pela forma de incidéncia do ICMS. As contribuigdes do setor, como
recursos de arrendamento e da Cide, néo revertem para o proprio setor. Além disso, as
importacOes de equipamentos nao produzidos no Pais s&o injustificavelmente oneradas.
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REVISTA FERROVIARIA/NOVEMBRO 2004 p.43
ARTIGO A Manutenc¢éo da Via Permanente: um encpega a carga
BasBollinger, Consultor metroferroviario do Grupo ARCADIS

Importa aos clientes das ferrovias que o produto comprado — o transporte de sua carga ou transporte publico —
seja confiavel, rapido e barato. Para garantir essas condigdes, e para acompanhar o crescimento da demanda, a
operadora precisa contar com frota adequada, operagdo competente, administragéo eficiente e planejamento agil
e de visdo. Tudo isso suportado por uma condigéo confiavel e previsivel de sua rede.

A manutengao e a recuperagao das linhas ferroviarias séo um dos mais importantes fatores intervenientes nos
custos e na confiabilidade. A importancia do planejamento dos investimentos nesse aspecto e os critérios
considerados para sua programagao, em muitos casos s@o pouco valorizados. Em muitos paises, os operadores
de ferrovias definem a programag&o dessas atividades como um elemento chave do planejamento e do
gerenciamento da empresa.

Os custos com manutengdo s&o muito significativos no bojo dos investimentos das ferrovias brasileiras,
principalmente quando se trata de manutengao corretiva, alcangando valores acima do desejado e em prazos
pouco elasticos. As necessidades de medidas corretivas envolvem investimentos que extrapolam a corregéo da
via, implicando em custos adicionais, como: danos no material rodante, paralisagdo da operagao, pagamento de
multas pelo descumprimento de prazos contratuais e os custos ambientais com o atendimento a emergéncias,
multas e recuperacéo de passivos ambientais. Deve ser também considerado o impacto na imagem institucional
tanto do operador como do cliente ferroviario.

O planejamento da manutengao é complexo, pois ao mesmo tempo em que se baseia em grande quantidade de
informagdes técnicas, econdmicas e ambientais, conhecimento extensivo e, sobretudo, experiéncia, deve atender
a maximizacao dos resultados e minimizar custos e riscos operacionais e ambientais. O processo de
determinagéo de quando, onde e como intervir, ou de decisdo sobre qual a alocagéo étima dos recursos ao
minimo custo, é ainda agravado pelo fato de que trechos da via comportam-se de maneira diferente.

Essas decisdes sdo tomadas por profissionais responsaveis que acumularam durante anos de trabalho
informagdes preciosas sobre os elementos da infra-estrutura, as condigdes, 0 desgaste, 0 uso, comportamento e
pontos tecnicamente fracos — que muitas vezes néo estao sistematizadas e por isso ndo podem ser co-
relacionadas com critérios estaveis e impessoais. Esses dados podem servir como base para o planeja mento da
recuperacao e manutengao da rede, com a utilizagao de tecnologias modernas e metodologias inovadoras. Estas
podem auxiliar passo a passo na programagao das intervengdes minimas, mas necessarias para garantir a
continuidade da operagéo e disponibilizar gradualmente a melhor qualidade da rede. A variavel ambiental pode
ser incorporada as decisdes pelo critério da vulnerabilidade ambiental dos trechos ferroviarios, investindo-se na
redugdo dos riscos ambientais associados as caracteristicas da via e das areas atravessadas. E a velocidade
média operacional aumenta.

Com esta sistematizagéo é possivel chegar numa transparéncia e consisténcia ao longo do tempo mostrando as
necessidades no curto, médio e longo prazos. Isso facilita 0 aproveitamento do conhecimento e da experiéncia
dos profissionais no desenvolvimento do processo gerenciador de ativos “Rail Asset Management”, como parte
da estratégia da manutengao, substituindo interven¢ées emergenciais por manutengao preventiva. Além disso,
possibilita a verificagdo e a otimizagao das consequéncias financeiras das estratégias de manutengéo e
recuperagado propostas e possibilita focar o investimento em intervengdes mais necessarias, o que é essencial
para o planejamento econdmico, que assim passa a fazer parte do sistema gerencial da empresa.

Dessa forma, as decisdes sobre a aplicagdo dos recursos podem ser tomadas conforme as possibilidades da
empresa e as exigéncias dos clientes. A evolugdo dos resultados e dos riscos associados a ferrovia pode ser
gerenciada e comunicada aos acionistas e as autoridades do setor e ambientais. E assim oferecer uma maior
confiabilidade para o cliente e viabilizar o negécio.
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REVISTA FERROVIARIA / SETEMBRO 2004
Manoel de Andrade e Silva Reis Prof. de Logiste&@V-EAESP
ARTIGO A Importancia do Ferroanel e do RodoaneS&ena Logistica do Pais

O Estado de Sao Paulo possui uma infra-estrutura de trans portes muito significativa, quando
comparada ao restante do pais, com uma densidade de vias (km por km?2) seis vezes superior
a média brasileira. Esse € um dos argumentos que alimentam a idéia de direcionar os
investimentos federais para outras regides do pais, onde a falta de infra-estrutura inibe o
desenvolvimento.

No entanto, os grandes nimeros da infra-estrutura viéria de S&o Paulo ocultam uma realidade
de deficiéncia em transporte, paradoxo facilmente entendido quando se considera a
densidade demografica e a demanda de transporte de carga do estado, em especial na
Regido Metropolitana de Sao Paulo (RMSP). Essa regido, que corresponde a 3% da area do
estado, concentra 50% do PIB e 57% dos empregos formais em SP, ou 16% do PIB brasileiro
e 10% da populacéo do pais. E na RMSP que existe uma elevada impedancia ao transporte,
porque a grande maioria das rodovias e ferrovias do Estado convergem para a cidade de Sao
Paulo, ja muito congestionada.

No caso da malha ferroviéria, a transposigao da RMSP constitui um gargalo operacional para
o transporte de cargas, pelo conflito com o transporte urbano de passageiros da CPTM -
Companhia Paulista de Trens Metropolitanos, pela limitagdo da capacidade da MRS na
descida da Serra do Mar pela cremalheira e pela diferenga de bitolas, entre a MRS (1,60 m) e
a parte de bitola estreita (1,00 m) da Ferroban, com reflexos nas malhas de outras regides.

Ja no caso rodoviario, todos os fluxos convergem para as congestionadas marginais dos rios
Tieté e Pinheiros, mostrando a necessidade inadiavel da construgéo dos demais trechos do
Rodoanel, em complemento ao trecho Oeste, ja em operagao. E importante realcar que esse
trecho trouxe grandes beneficios pontuais ao trafego regional, permitindo antecipar os
beneficios, quando de sua implantag&o total. O trecho Sul, proximo a ser implantado, facilitara
sobremaneira 0 acesso ao Porto de Santos, permitindo que os veiculos que chegam a RMSP
pelas rodovias dos Bandeirantes, Anhanguera, Castelo Branco, Raposo Tavares e Regis
Bittencourt, evitem as marginais e tenham acesso direto ao conjunto Anchieta/lmigrantes.

Boa parte da malha ferroviaria que atravessa a RMSP foi construida entre meados do século
XIX e 0 comego do século XX, para o escoamento do café até o porto de Santos, o que
explica a falta de conexao entre as diversas vias. A primeira ferrovia da regido, inaugurada em
1867, liga o Porto de Santos a Jundiai em bitola larga (1,60 m) e atravessa a area urbana da
RMSP, inclusive a capital do estado. A malha da regido Sul do Brasil e a malha da regiéo
Oeste, de bitola estreita, conectam-se ao Porto de Santos pela linha da Ferroban, que dispde
de um terceiro trilho (bitola mista) e ndo cruza a &rea urbana da RMSP. Da mesma forma, a
malha de bitola larga da Ferroban pela qual circulam, também, os trens da Ferronorte, atinge
o Porto de Santos pela mesma via. No entanto, a conex&o da Regido Sul com os outros
estados do Sudeste e com o restante do pais somente é possivel atravessando a area urbana
da RMSP, com restri¢des para a passagem dos trens de carga, devido ao fluxo intenso de
trens de passageiros. Além do mais, ndo ha ligagdes entre as duas ferrovias que descem a
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Serra do Mar em diregéo ao Porto de Santos (cremalheira de bito la larga da MRS e simples
aderéncia de bitola mista da Ferroban), a ndo ser na Baixada Santista.

Vale lembrar que tanto as empresas concessionarias do transporte ferroviario de carga quanto
a CPTM, responsavel pelo transporte de passageiros, tém planos de expanséo para os
préximos anos, o que aumentara o citado conflito, restringindo a téo desejada redugéo do
custo dos transportes e a busca de um melhor equilibrio da matriz nacional de transporte de
cargas. Com base nesses fatos, estédo em discussao algumas propostas de melhoria, a saber:
a) segregacao do transporte ferroviario de carga em relagao ao transporte de passageiros,
dentro da RMSP, o que implica em investimentos na infra-estrutura ja instalada e que
resolveria, de imediato, o problema de trans posigdo da RMSP.

No entanto, isso poderia limitar, ao menos parcialmente, os planos de expansédo da CPTM,
aspecto social de grande importancia; b) Implantagao do Ferroanel em torno da RMSP,
consistindo de duas ligagdes ferroviarias: Trecho Sul (interligacdo em bitola larga entre a
Ferroban, na estagdo de Evangelista de Souza, e a MRS na Regiéo de Ribeirao Pires, com
cerca de 48 km de extenséo) e Trecho Norte (interligacao, em bitola larga, entre as estacdes
de Manoel Feio e Campo Limpo Paulista, com cerca de 100 km de extensé&o).

Essas ligagdes ferroviarias, quando implantadas, resolverdo ndo s6 o problema do conflito
entre o transporte de cargas e passageiros na RMSP, como também permitirdo a integragao
ferroviaria mais eficiente na ligacdo entre a regido Sul e o restante do pais. O tramo Sul, em
particular, viabilizara o acesso ferroviario direto ao Porto de Santos, como também a
permutacado de fluxos entre as linhas da Ferroban e da MRS, permitindo contornar saturagdes
nos picos de demanda. Integragéo intermodal entre o Rodoanel e o Ferroanel em varias
possiveis regides. A viabilidade do Ferroanel esta condicionada ao equacionamento adequado
das atuais concessoes ferroviarias, especialmente no que tange ao acesso ao Porto de
Santos, que necessita ser livre, desimpedido e ndo, como hoje, controlado por uma das
concessionarias.

Assim, 0 equacionamento dos problemas ferroviario e rodoviario de carga da RMSP ¢ de
extrema urgéncia, tanto para os interesses do Estado quanto para os interesses da Unido.
N&o ha mais possibilidade de manter uma malha tdo desconexa e os altos custos de
transporte dai decorrentes se for sincero o desejo de melhorar o sistema logistico nacional,
praticar a intermodalidade e aumentar a competitividade do Brasil no comércio exterior numa
velocidade compativel com o crescimento do comércio mundial. Em suma, o Ferroanel e o
Rodoanel sdo obras essenciais, que necessitam ser priorizadas de forma clara e objetiva,
para que seja de fato iniciada a superagéo dos problemas brasileiros de infra-estrutura
logistica, que tém contribuido de forma sistematica para a redugéo da participagéo
proporcional do pais no comércio mundial.
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Appendix 2 — list of all elicited constructs

14 investimento pelas concessionarias na manutenc¢éo ... ndo

15 investimento pelas concessionarias na expanséao ... ndo

20 atencdo em gestdo patrimonial ... foco s6 em andar trens ou produzir resultados

68 mais recursos ferrovarios destinados a eliminar gargalos ... menos

76 disponibilidade de informagdes tecnicas economicas e ambientais ... pouca

77 conhecimento e experiencia extensivos ... poucos

83 sistematizar conhecimento e aprendizagem ... falta de criterios estaveis e impessoais

88 variavel ambiental incorporada ... ndo

89 transparencia e consistencia ... menos

95 maior integracdo operacional entre concessionarios ... menor

108 concessionarias operam com ativos arrendados e reversiveis ... proprios

109 concessionaria se restrita em suas atividades ... menos

112 continuidade de servico ... continuidade em perigo

113 operacdao logistica ajustada as necessidades e particularidades do cliente ... ndo

34 capacidade produtiva comprometida ... apoiada

35 crescimento economico comprometido ... ndo

36 qualidade de vida da populagao comprometida ... ndo

46 prejuizos em outras regioes ... menos

61 menos desperdicios ... mais

75 escoamento sustentavel da producéo ... ndo sustentavel

86 competitividade dos produtos Brasileiros diminui ... aumenta

91 surgimento de locadoras de vagdes ... falta de locadoras

13 Estado estimula o concessionario a investir ... menos

16 afastamento do conceito de depreciacéo fiscal ... ndo

27 falta de regulamentacéo do direito de passagem e trafego mutuo ... ndo

31 Infraestrutura nacional ndo adequada ... adequada

37 direcionar investimentos federais para outras regioes ... investir em infraestrutura em SP

66 Unido ndo cumpri suas obrigacdes ... cumpri

67 Unido oferece escassos recursos as ferrovias ... mais

73 Pais aprecia suas necessidades condicionadas a sua dimenséo continental ... ndo

92 recursos da CIDE desviados ... ndo

93 Pais se encontra com fundamentos economicos em ordem ... ndo

97 inexistencia de mecanismos indutores de investimentos ... existencia

98 forma de incidéncia do ICMS penaliza transporte intermodal ... ndo

99 importacdes de equipamentos séo injustificavelmente oneradas ... menos

100 falta planejamento de longo prazo duradouro e abrangente ... ndo falta

101 interesses corporativos ou setoriais isolados ... interesses nacionais

102 um plano apenas de governo ... de Estado

104 reinvestimento dos valores pagos pelas concessionarias a titulo de concesséo e arrendamento ... menos

105 recursos publicos do orcamento da Unido destinados a obras de infra-estrutura (LOA, PPA e PPI) ... menos

106 linha de financiamento especial do BNDES dedutivel nas parcelas de concessao e arrendamento ... ndo
dedutivel

107 concretizacdo de Parcerias Publico-Privadas ... ndo

110 reversibilidade néo prejudical de bens e investimentos ... reversibilidade indiferente

111 bem préprio do Estado ... da concessionaria

21 desequilibrio na distribuicdo das cargas entre os diversos modais ... equilibrio

23 competicdo direta entre modal ferroviario e modal rodoviario ... menos

32 falta de ampliacdo dos meios de transportes ... ampliagdo

33 falta de diversificacdo dos meios de transportes ... diversificacédo

57 aumento da participacdo do modal ferroviario ... diminuicdo

60 maior integracdo dos modais ... menos

72 demanda para transporte ferroviario cresce ... diminui

103 normas regulatorias inconsistentes/nao-compativeis aos atuais requisitos do transporte intermodal ...
reformuladas

22 baixo preco do frete praticado no modal rodoviario ... alto

24 ferrovias perdem mercado da longa distancia ... ganham

25 ferrovia mais economica nas longas distancias ... menos

52 reducao do custo de transportes de cargas ... nao

69 transporte ferroviario confiavel ... menos

70 transporte ferroviario rapido ... ndo

26 falta de recursos para ampliagcdo e modernizagdo da malha no curto prazo ... mais

28 invasédo das faixas de dominio ... menos
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30 diferencas de bitolas ... ndo

41 gargalo operacional para o transporte de cargas na RMSP ... menos

43 capacidade limitada da MRS na descida da Serra do Mar ... aumentada

44 cremalheira de bitola larga da MRS ... resolvido

45 diferenca de bitolas entre MRS e a bitola esreita da Ferroban ... resolvida

47 falta de conexao entre as diversas vias atravessando RMSP ... conectados

48 malha ferroviaria velha ... modernizar

82 comportamento da via permanente variavel ... estavel

96 expansdo da malha para zonas produtoras ... ndo

17 equipamento ferroviario tem longa vida util ... curta

74 manutencao / recuperacéo eficaz das linhas ferroviarias ... menos eficaz

78 manutencdo aumenta resultados ... diminui

79 manutenc¢&o diminui custos ... aumenta

80 manutencao diminui riscos operacionais ... aumenta

81 manutencao diminui riscos ambientais ... aumenta

84 tecnologias modernas de manutencao ... antigas

85 metodologias inovadoras de manutengéo ... menos

90 manutencdo preventiva ... intervencdes emergenciais

56 acesso ao porto de Santos controlado por uma menoria de concessionarias ... nao

64 falta de ampliacéo dos portos ... ndo

71 operacionalizacdo dos portos ndo adequada ... melhor operacionalizacéo

94 restricdes de capacidade no acesso aos portos ... menos

58 menos caminhdes nas estradas ... mais

59 diminuicéo de filas de caminhdes ... aumento

62 altos custos de manter estradas ... menos

63 custos embutidos na manutencéo de estradas ... diminuicéo de servicos rodoviarios

65 dependencia em caminhdes aumenta ... diminui

87 rodovias Brasileiras danificadas ... menos

29 passagens em centros urbanos ... menos

38 infraestrutura em SP superior a media nacional ... igual ou menor

39 alta demanda de transporte de carga em SP/RMSP ... menor

40 grande maioria das ferrovias convergem para RMSP ... menos

42 conflito com transportes urbano (CPTM) ... menos

49 fluxo intenso de trens de passageiros ... menos

50 CPTM expandi ... menos

53 segregar trans ferr de carga em relacao ao trans de passageiros dentro da RMSP ... nao

54 resolver problema de transposicao da RMSP ... nao

55 implantacao do ferroanel ... nao
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Appendix 3 — distribution of all constructs accarglito
identified issues

Construct Issue
14 investimento pelas concessionarias na manutencéo ... ndo Concessionarias
15 investimento pelas concessionarias na expansao ... nao Concessionarias

20 atencdo em gestdo patrimonial ... foco s6 em andar trens ou produzir | Concessionarias
resultados

68 mais recursos ferrovarios destinados a eliminar gargalos ... menos Concessionarias

76 disponibilidade de informagdes tecnicas economicas e ambientais ... | Concessionarias

pouca

77 conhecimento e experiencia extensivos ... poucos Concessionarias

83 sistematizar conhecimento e aprendizagem ... falta de criterios Concessionarias

estaveis e impessoais

88 variavel ambiental incorporada ... ndo Concessionarias

89 transparencia e consistencia ... menos Concess ionarias
95 maior integrac@o operacional entre concessionarios ... menor Concessionarias

108 concessionarias operam com ativos arrendados e reversiveis ... Concessionarias

proprios

109 concessionaria se restrita em suas atividades ... menos Concessionar ias
112 continuidade de servico ... continuidade em perigo Concessionarias

113 operagdo logistica ajustada as necessidades e particularidades do Concessionarias
cliente ... ndo

34 capacidade produtiva comprometida ... apoiada Consequencia
35 crescimento economico comprometido ... ndo Consequencia
36 qualidade de vida da populagao comprometida ... ndo Consequencia
46 prejuizos em outras regioes ... menos Consequencia
61 menos desperdicios ... mais Consequencia
75 escoamento sustentavel da producdo ... ndo sustentavel Consequencia
86 competitividade dos produtos Brasileiros diminui ... aumenta Consequencia
91 surgimento de locadoras de vagdes ... falta de locadoras Consequencia
13 Estado estimula o concessionario a investir ... menos Governo

16 afastamento do conceito de depreciacgédo fiscal ... ndo Governo

27 falta de regulamentacéo do direito de passagem e trafego mutuo ... Governo

néo

31 Infraestrutura nacional ndo adequada ... adequada Governo

37 direcionar investimentos federais para outras regioes ... investir em Governo
infraestrutura em SP

66 Unido ndo cumpri suas obrigagdes ... cumpri Governo

67 Unido oferece escassos recursos as ferrovias ... mais Governo

73 Pais aprecia suas necessidades condicionadas a sua dimensao Governo
continental ... ndo

92 recursos da CIDE desviados ... ndo Governo

93 Pais se encontra com fundamentos economicos em ordem ... hdo Governo

97 inexistencia de mecanismos indutores de investimentos ... existencia | Governo

98 forma de incidéncia do ICMS penaliza transporte intermodal ... ndo Governo

99 importag6es de equipamentos sao injustificavelmente oneradas ... Governo
menos

100 falta planejamento de longo prazo duradouro e abrangente ... ndo Governo

falta

101 interesses corporativos ou setoriais isolados ... interesses nacionais | Governo

102 um plano apenas de governo ... de Estado Governo
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104 reinvestimento dos valores pagos pelas concessionarias a titulo de | Governo
concessao e arrendamento ... menos

105 recursos publicos do orgamento da Unido destinados a obras de Governo
infra-estrutura (LOA, PPA e PPI) ... menos

106 linha de financiamento especial do BNDES dedutivel nas parcelas Governo
de concesséo e arrendamento ... ndo dedutivel

107 concretizagdo de Parcerias Publico-Privadas ... ndo Governo

110 reversibilidade néo prejudical de bens e investimentos ... Governo
reversibilidade indiferente

111 bem préprio do Estado ... da concessionaria Governo

21 desequilibrio na distribuicdo das cargas entre os diversos modais ... Intermodalidade
equilibrio

23 competicao direta entre modal ferroviario e modal rodoviario ... menos | Intermodalidade
32 falta de ampliacdo dos meios de transportes ... ampliacéo Intermodalidade
33 falta de diversificagdo dos meios de transportes ... diversificacdo Intermodalidade
57 aumento da participacdo do modal ferroviario ... diminuigdo Intermodalidade
60 maior integracdo dos modais ... menos Intermodalidade
72 demanda para transporte ferroviario cresce ... diminui Intermodalidade
103 normas regulatorias inconsistentes/ndo-compativeis aos atuais Intermodalidade
requisitos do transporte intermodal ... reformuladas

22 baixo preco do frete praticado no modal rodoviario ... alto Logistica

24 ferrovias perdem mercado da longa distancia ... ganham Logistica

25 ferrovia mais economica nas longas distancias ... menos Logistica

52 reducao do custo de transportes de cargas ... hao Logistica

69 transporte ferroviario confiavel ... menos Logistica

70 transporte ferroviario rapido ... ndo Logistica

26 falta de recursos para ampliagdo e modernizagéo da malha no curto Malha
prazo ... mais

28 invasédo das faixas de dominio ... menos Malha

30 diferencas de bitolas ... ndo Malha

41 gargalo operacional para o transporte de cargas na RMSP ... menos | Malha

43 capacidade limitada da MRS na descida da Serra do Mar ... Malha
aumentada

44 cremalheira de bitola larga da MRS ... resolvido Malha

45 diferenca de bitolas entre MRS e a bitola esreita da Ferroban ... Malha
resolvida

47 falta de conexao entre as diversas vias atravessando RMSP ... Malha
conectados

48 malha ferroviaria velha ... modernizar Malha

82 comportamento da via permanente variavel ... estavel Malha

96 expansao da malha para zonas produtoras ... ndo Malha

17 equipamento ferroviario tem longa vida util ... curta Manutencao
74 manutencéo / recuperacao eficaz das linhas ferroviarias ... menos Manutencao
eficaz

78 manutencao aumenta resultados ... diminui Manutencao
79 manutencéo diminui custos ... aumenta Manutencao
80 manutencéo diminui riscos operacionais ... aumenta Manuteng 4o
81 manutencao diminui riscos ambientais ... aumenta Manutencao
84 tecnologias modernas de manutengdo ... antigas Manutencao
85 metodologias inovadoras de manutencao ... menos Manutencao
90 manutencéo preventiva ... intervencfes emergenciais Manuteng 8o
56 acesso ao porto de Santos controlado por uma menoria de Portos
concessionarias ... nao

64 falta de ampliacdo dos portos ... ndo Portos
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71 operacionalizacdo dos portos ndo adequada ... melhor Portos

operacionalizagéo

94 restricdes de capacidade no acesso aos portos ... menos Portos

58 menos caminhdes nas estradas ... mais Trans
Rodoviario

59 diminuigao de filas de caminhdes ... aumento Trans
Rodoviario

62 altos custos de manter estradas ... menos Trans
Rodoviario

63 custos embutidos na manutencgdo de estradas ... diminuigdo de Trans

servicos rodoviarios Rodoviario

65 dependencia em caminhdes aumenta ... diminui Trans
Rodoviario

87 rodovias Brasileiras danificadas ... menos Trans
Rodoviario

29 passagens em centros urbanos ... menos Urbano

38 infraestrutura em SP superior a media nacional ... igual ou menor Urbano

39 alta demanda de transporte de carga em SP/RMSP ... menor Urbano

40 grande maioria das ferrovias convergem para RMSP ... menos Urbano

42 conflito com transportes urbano (CPTM) ... menos Urbano

49 fluxo intenso de trens de passageiros ... menos Urbano

50 CPTM expandi ... menos Urbano

53 segregar trans ferr de carga em relacao ao trans de passageiros Urbano

dentro da RMSP ... nao

54 resolver problema de transposicao da RMSP ... nao Urbano

55 implantacao do ferroanel ... nao Urbano
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Appendix 4 — maps of all individual actors’ artisleith
supplementary data

The maps included in this appendix are those tlaewlesigned during the initial
phase of the research. As discussed in Chaptem3iracts were elicited from each
actor and mutual exclusive allocations of constwe¢re made between actors. Thus,
if two actors mentioned the same, or a similar,starct, the one whom the research
had identified as having mentioned it first wasigresd that construct. All actors
were color-coded. The constructs respectively assigo them were color-coded
accordingly. This color coding is shown in this apgix for the following items: the
name of the actor as well as the map on display.

Example:

Nevesis color-coded inpurple In the map on display (this actor's map), those
constructs assigned to him are alspumple

The maps may be read and studied in conjunctioh thié respective actor’s article
given in Appendix 1.

*kk

As Chapter 3 mentions, constructs were eventuatggorized according to issues
rather than actors. In that, more advanced, phiadeaesearch, the color-coding of
the actors became irrelevant. Rather, the issuemdflves were color-coded.
Constructs assigned to a specific issue were, rim, tolor-coded according to that
specific issue. In what follows, there are two ésblo the right of each actor's map.
The colors in these tables reflect the colors ef idsues. Any resemblance to the
initial color-coding of the actors should now beoged.

The table at the top lists the issues, followedtiy total number of constructs
belonging to each issue. This is followed by théaltaaumber of constructs,
categorized within the respective issue, addrebgdte actor in question. This table
therefore provides information on the issues adeéi@dy an actor. The number of
constructs within an issue that an actor addregses an idea of the degree of focus
placed by the actor on the issue in question.

The table below provides similar information in gamtage terms. The first column is

the percentage of constructs evident in the ovenalllel that are categorized under
the respective issue. This percentage therefonade® an indication of the degree to

which the overall map is saturated by a particidaue. The second column is the

percentage of constructs categorized under a platissue that are addressed by an
actor. This provides an indication of the degreaich an issue is addressed by an
actor.

*kk

The bottom row of each table shows the total listamstructs addressed by the actor.
These constructs are in the map as well. In the@obwtrow, however, more
information about them is provided. For instance:
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» The first column following a construct indicates under which it was
categorized,

» The second column following a construct is subdididnto two: the
and a ;

o Under there follow a series of 1s. The number 1
indicates that the author addresses the construiceirespective row;

o0 Under the the number shown is the number of total times
the respective construct has been addressed irowemll model,
including by the author in question. If this numbsrl, then the
construct is unique to the author in question.

* The third column following a construct providesarrhation on its ,
or

o The domain grade categories occurring in the compheodel are
highlighted in the first row.

0 A number 1 in the body of this section indicates tlomain grade of
the construct in question.

0 The second to last row of this section providesrnmiation on the total
number of constructs in the complete model thatehthe domain
grade shown at the top. The number 98 on the Baitliside of this
row simply indicates that the complete model has@&tructs.

o The final row of this section shows how many of tb&al constructs
falling within any particular domain grade are aslthed by the author
in question.

» The fourth and fifth columns following a construatovide information on its
and respectively. They
are structured in the same fashion as the domaateggection.

As an example, consider construct 92 from Vilagaégp:

Cited by Domain Grade (degree) ion Grade (i ion Grade
Construct Issue Vilaga Total 13 11 10 7 6 5 1 10 9 4 3 2 1 0 5 3 2 1 0
92 recursos da CIDE desviados ... ndo  Governo 1 2 1
Totals 22 98 2 1 213
Vilaga 0 0 212

1 10 17 60 g

6
1
1
il 0 3 5 12 il

43 2 1

1
4 9 33 34 98 1 1 3 3 5 12 36 37 98
14 3 6 0O 0213 4 6 6

We see that this is a construct categorized urdeGbverno issue. It is mentioned

by Vilaga, as well as by one more actor. It haooman grade of 6. This is one of
three constructs in the overall model that haveomain grade of 6, and Vilaca
addresses two of these three. The construct ham@asion grade of 0, indicating

that its domain grade is completely constituted dmy explosion grade. This is
confirmed in the final section where an explosioradg of 6 is indicated.

Interestingly, this is the only construct with sugh explosion grade in the whole
model. However, it is one of 37 constructs thatehasro implosion grade. Of these
latter, Vilaca addresses six.
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T4 ranutengdo
recuperacan eficaz
das linhas
ferroviaras ...

44 cremalheira de menos:ﬂcaz
bitola larga da MRS |

... resalido

}‘ax,

45 diferenca de
hitolas entre MRS e
a hitola esreita da

52 reducan do custo
de transpartes de
Cargas ... nao

/

112 continuidade de

24 ferrovias perdem
mercado da longa
distancia ... ganham

SeMipD ..
continuidade em 23 competicio direta
perigo entre modal
LI ferroviario e modal

rodaoviario .. menas

A - AT\
28 invasdo das
faixas de dominio

.. Menos

27 falta de
regulamentagdo do

direito de passagem

21 desequilibrio na
distribuigdo das

Number of concepts addressed

Issue
Concessionarias
Consequencia
Governo
Intermodalidade
Logistica

Malha
Manutencao
Portos

Trans Rodoviario
Urbano

Total

% of concepts addressed

Total
14
8
22
8
6
11
9
4
6
10
98

Neves

POORFROBMNRPRPOW

[y
[ee]

: 22 baixo prego do
Ferrohan ... X ! " " ﬂ PrE; cargas entre os Issue Total Neves
X | { o etrafego mituo .. frete praticado no . : . .
resalvida H : M ia diversos modais ... Concessionarias 14% 21%
B : néo modal rodoviario .. ilibri .
altn equiliario 26 farrovia mais Consequencia 8% 0%
) | ' economica nas longas Governo 22% 5%
a0 transparencia e | 29 passagens em distancias . menos :
cansistencia . . centros urbanos . Intermodalidade 8% 25%
menos -4 30 diferen menos Logistica 6% 67%
hitalas . Malha 11% 55%
48 malha ferroviaria 68 mai Manutengéo 9% 11%
i Mals recursos -
welha .. modernizar 9 9
*—— ___ ferrovarios 26 falta de recursos Portos o 40/0 OOAJ
destinadnsa para ampliagéo e Trans Rodoviario 6% 0%
elirinar gargalos A modernizagdo da Urbano 10% 10%
. IMEnos malha no curto prazo Total 100% 18%
.. mals
Cited by Domain Grade (degree) Implosion Grade (indeg  ree) Explosion Grade (outdegree)
Construct Issue Neves Total 13 11 10 7 6 5 4 3 2 1 11 10 9 4 3 2 1 0 1
68 mais recursos ferrovarios destinados a eliminar gargalos ... menos Concessionarias 1 2 1 1 1
89 transparencia e consistencia ... menos Concessionarias 1 2 1 1 1
112 continuidade de servigo ... continuidade em perigo Concessionarias 1 4 1 1 1
27 falta de itagdo do direito de e trafego matuo ... ndo Governo 1 2 1 1 1
21 desequilibrio na distribuicéo das cargas entre os diversos modais ... equilibrio Intermodalidade 1 3 1 1 1
23 competigao direta entre modal ferroviario e modal rodoviario ... menos Intermodalidade 1 2 1 1 1
22 baixo prego do frete praticado no modal rodoviario ... alto Logistica 1 1 1 1 1
24 ferrovias perdem mercado da longa distancia ... ganham Logistica 1 1 1 1
25 ferrovia mais economica nas longas distancias ... menos Logistica 1 1 1 1 1
52 reducao do custo de transportes de cargas ... nao Logistica 1 4 1 1 1
26 falta de recursos para ampliagio e modernizagdo da malha no curto prazo ... mais Malha 1 2 1 1 1
28 invas&o das faixas de dominio ... menos Malha 1 2 1 1 1
30 diferengas de bitolas ... ndo Malha 1 1 1 1 1
44 cremalheira de bitola larga da MRS ... resolvido Malha 1 2 1 1 1
45 diferenca de bitolas entre MRS e a bitola esreita da Ferroban ... resolvida Malha 1 2 1 1 1
48 malha ferroviaria velha ... modernizar Malha 1 3 1 1 1
74 manutencao / recuperagao eficaz das linhas ferroviarias ... menos eficaz Manutencao 1 2 1 1 1
29 passagens em centros urbanos ... menos Urbano 1 2 1 1 1
Totals 18 98 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60
Neves 2 0 1 0 2 2 1 1 5 4 1 1 1 0 1 4 6 4 0 1 5] 1 10
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108 concessionarias 117 cortintidade de Number of concepts addressed_
operam com ativos senico Issue Total  DelLima
rrendados e continuidade em Concessmngrlas 14 6
reversivels perigo Consequencia 8 0
préprios Governo 22 4
" Intermodalidade 8 0
20 atengac em gestao Logistica 6 0
15 investimento patrimonial ... foco 14 investimento Malha 11 0
pelas —————F sOemancarirens oy — pelas Manutencao 9 1
concessionarias na produzir resultados concessionarias na Portos 4 0
expansdo . ndo manutencAo - néo Trans Rodoviario 6 0
- Urbano 10 0
- i Total 98 1
; ; 17 equipamento
L[jegrgsotr;ﬁ:sesrlr?gigg ferroviario tem % of concepts addressed
atividades .. menos longa vida util .. Issue Towal  [Beflimg
curta Concessionarias 14% 43%
/ Consequencia 8% 0%
- 0, 0,
16 afastamento do Governo ) 22% 18%
conceita de Intermodalidade 8% 0%
depreciagéo fiscal Logistica 6% 0%
o Malha 11% 0%
13 Estado estimula o 110 reversibilidade Manutencéo 9% 11%
111 bem préprio do concessionarioa  4— &0 prejudical de Portos o 4% 0%
Estado ... da investir .. menos bens e investimentas Trans Rodoviario 6% 0%
concessionaria revg_rfswblhijade Urbano 10% 0%
irerente Total 100% 11%
Cited by Domain Grade (degree) ion Grade (i ion Grade e)
Construct Issue DeLima  Total 13 11 10 6 5 4 3 2 1 1 10 9 4 3 2 1 O 6 5] 3 2 i 0
14 investimento pelas concessionarias na manutengao ... nao Concessionarias 1 1 1 1 1
15 investimento pelas concessionarias na expansao ... ndo Concessionarias 1 2 1 1 1
20 ateng&do em gest&o patrimonial ... foco s6 em andar trens ou produzir resultados Concessionarias 1 1 1 1 1
108 concessionarias operam com ativos arrendados e reversiveis ... proprios Concessionarias 1 1 1 1 1
109 concessionaria se restrita em suas atividades ... menos Concessionarias 1 3 1 1 1
112 continuidade de servico ... continuidade em perigo Concessionarias 1 4 1 1 1
13 Estado estimula o concessionario a investir ... menos Governo 1 4 1 1 1
16 afastamento do conceito de depreciagéo fiscal ... ndo Governo 1 1 1 1 1
110 reversibilidade n&o prejudical de bens e i i oS ... ibili indi Governo 1 1 1 1 1
111 bem préprio do Estado ... da concessionaria Governo 1 1 1 1 1
17 equipamento ferroviario tem longa vida util ... curta Manutencdo 1 1 1 1 1
Totals 11 98 1 2 1 3 9 4 9 33 3 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
DeLima 1 0 1 0 0 2 1 0 4 2 1 0101 2 4 2 0 0 2 3 4 2
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Dreckmann

. £2 altos custos de
58 menos caminhdes

36 qualidade de vida

Number of concepts addressed

manter estradas ... da populagao
nas estradas populagao Issue _ _ Total ~ Dreckmann
s Menaos comprometida . n&o Concessionarias 14 0
" 'x Conseqguencia 8 3
35 crescimento Governo 22 1
63 custos embutidos economico [ermodaldade S :
= i 3 ogistica
na manuten(;ao de ) Comprometl 0 .. Nao
estraclas .. 34 capacidade 7 Malha 11 0
diminuicao de prOdUtl\"_z Manuteng&o 9 0
servicos rodoviarios Compromeé' a. Portos 4 2
apolada Trans Rodoviario 6 4
Urbano 10 0
Total 98 14
31 Infraestrutura % of concepts addressed
o . nacional n&o o Issue Total  Dreckmann
CEjﬁ[] ma|3r infegragao ——* adequada ... ‘_\_\ 21 _de_sequbno na Concessionarias 14% 0%
65 donci ___y dosmodals ... menos adequada distribuic&o das Consequencia 8% 38%
'spendencia em —— cargas entre os pt 294 .
caminhdes aumenta ; : overno % 5%
e diversos modais ... )
.. diminui equilibrio Intermodalidade 8% 50%
Logistica 6% 0%
Malha 11% 0%
71 operacionalizag&o Manutencao 9% 0%
i i 33_ffa|ta ”ded 3Zfatade 64 falta de dos portos Néo Portos 4% 50%
IVETSITICAGH0 403 ampliacdo dos meios ampliacéo dos portos adequada . melhor Trans Rodoviario 6% 67%
meios de transpor‘[es de trangpor‘teg - q S, 0, 0,
: i i . héo aneracionalizacio Urbano 10% 0%
... diversificagédo ampliacéo P g
Total 100% 14%
Cited by Domain Grade (degree) Grade (it Grade e)
Construct Issue Dreckmann  Total 3 11 1 7 6 4 3 2 1 11 10 9 4 3 2 1 0 6 5 3 2 1 0
34 capacidade produtiva comprometida ... apoiada Consequencia 1 1 1 1 1
35 o p ... Ndo Consequencia 1 2 1 1 1
36 qualidade de vida da populagao comprometida ... ndo Consequencia 1 i 1 1 1
31 Infraestrutura nacional ndo adequada ... adequada Governo 1 4 1 1 1
21 desequilibrio na distribuicao das cargas entre os diversos modais ... equilibrio Intermodalidade 1 3 1 1 1
32 falta de ampliagéo dos meios de transportes ... ampliacéo Intermodalidade 1 1 1 1 1
33 falta de &0 dos meios de P Intermodalidade 1 1 1 1 1
60 maior integrag@o dos modais ... menos Intermodalidade 1 5! 1 1 1
64 falta de ampliag&o dos portos ... ndo P 1 1 1 1 1
71 operacionalizagéo dos portos ndo adequada ... melhor operacionalizagéo Pol 1 1 1 1 1
58 menos caminhdes nas estradas ... mais Trans Rodoviario 1 2 1 1 1
62 altos custos de manter estradas ... menos Trans Rodoviario 1 3 1 1 1
63 custos embutidos na manutengéo de estradas ... diminuicao de servigos rodoviarios Trans Rodoviario 1 1 1 1 1
65 dependencia em caminhdes aumenta ... diminui Trans Rodoviario 1 3 1 1 1
Totals 14 98 2 1 2 1 3 9 4 9 3 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 &)
Dreckmann 0 1 0 1 0 1 1 3 2 5 0 0110 3 4 5 0 3 3 7 1
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Da Silveira

75 escoamento Number of concepts addressed
sustentavel da Issue Total  DaSilveira
produgao .. nao Concessionarias 14 0
35 crescimento susterav Consequencia 8 4
62 altos custos de il Governo 22 2
manter estradas ... ) Intermodalidade 8 3
menos comprometido ... nao .
N Y Logistica 6 1
| 31 Infraestrutura Malha 11 0
fA nacional nao Manutencéo 9 0
86 competitividade adenuara .. rortos 4 0
adequada iari
dos produtos Trans Rodoviario 6 3
Brazileiroz diminui Urbano 10 0
. aumenta Total 98 13
60 maior integrac&o 21 desequilibrio na
dos modais ... menos distribuicdo das % of concepts addressed
/v cargas entre 0s Issue Total  DaSilveira
87 rodaovias - diversos rmodais Concessionarias 14% 0%
Erasileiras B5 d_ei'%”denc‘a ert” equilibrio Consequencia 8% 50%
darnificadas ... A e Governo 22% 9%
Mmenos - Intermodalidade 8% 38%
el S Logistica 6% 17%
57 surerto 7ot e s we o
paglcllfpagau' d'D condicionadas a sua Manutencdo 9% 0%
modal Terrcsaro
i . . - . 1 0 0,
91 surgimento de -3 ... dirminuigéo dirmens&o continental Portos o 4% 0%
B " locadoras de vagdes hzEo Trans Rodoviario 6% 50%
fe:?or:fsigruiu SR . falta de Urbano 10% 0%
confiavel ... menos oeadoras Total 100% 13%
Cited by Domain Grade (degree) Grade (i Explosion Grade e)
Construct Issue DasSilveira ~ Total 13 11 7 6 3 2 1 1 10 9 4 3 2 1 0 6 5] 3 2 1
35 economico p ... nédo Consequencia 1 2 1 1 1
75 escoamento sustentavel da producéo ... ndo sustentavel Consequencia 1 i 1 1
86 competitividade dos produtos Brasileiros diminui ... aumenta Consequencia 1 1 1 1 1
91 surgimento de locadoras de vagdes ... falta de locadoras Consequencia 1 1 1 1 1
31 Infraestrutura nacional néo adequada ... adequada Governo 1 4 1 1 1
73 Pais aprecia suas necessidades condicionadas a sua dimenséo continental ... nac Governo 1 1 1 1 1
21 desequilibrio na distribuicdo das cargas entre os diversos modais ... equilibrio Intermodalidade 1 3 1 1 1
57 aumento da participag&o do modal ferroviario ... diminuicao Intermodalidade 1 3 1 1 1
60 maior integracéo dos modais ... menos Intermodalidade 1 5! 1 1 1
69 transporte ferroviario confiavel ... menos Logistica 1 2 1 1 1
62 altos custos de manter estradas ... menos Trans Rodoviario 1 3 1 1 1
65 dependencia em caminhdes aumenta ... diminui Trans Rodoviario 1 3 1 1 1
87 rodovias Brasileiras danificadas ... menos Trans Rodoviario 1 1 1 1 1
Totals 13 98 2 1 2 1 3 9 4 9 33 3 98 1 13 3 5 12 36 37 98 1 1 10 17 60
DasSilveira 0 il 0 il 0 2 i 3 4 i 0 0111 3 6 1 0 0 3 4 )
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58 diminuigéo de 108 concessionaria

Number of concepts addressed

60 maicr integragio filas de Cam:_”ﬁhﬁes s6 restrita em suas Issue Total  Vilaga
.. aumento alividades ... menos i i
das modksis ... menos \ 8 menos caminhies —— Concessionarias 14 2
B5 dep?ndencla em  y n&s estradas Consequencia 8 1
caminhdes aumenta - mais
.. diminui Governo 22 11
Intermodali
92 reducan do custo 1% Estado estimula o tel lOda dade 8 3
e transportes de CONCessionario a Logistica 6 1
Cargas .. nan inves;tlir o MENCE Malha 11 0
57 aumento da s Manutencgao 9 0
103 o w i
nermas participagéa do A 107 concretizagio de Portos 4 0
regulstorias madal ferroviario / Farcerias .
\nconslas:_em_esmao-c &1 menos diminuicéo / Priblico-Privadas . Trans Rodoviario 6 4
OMPEIVEIS 805 gesperdicios ... néo Urbano 10 0
atuais requisitos do mais /
tramsports - Total 98 22
intermodal ... / 105 recursos
reformuladas plblicos do
0,
65 mais recursos / orgamento da Unido % of concepts addressed
ferravarios / destinados a obras Issue Total V||aga
B8 Unifionio cumpri____ge_ Sestinacos & Bndoterese e nire et Concessionarias 14%  14%
suas ubrigaqﬁss eliminar gargalos ESCASI0S FECUMSOS A% (LOA, PRA & PP . o o
100 falta cumari - MENos ferrovias ... mais / 104 reinvestimento menos ConsequenC|a 8% 13%
pencmerta e T / dos valores pagos Governo 22%  50%
I .
longo prazo A oonceoariss Intermodalidade 8% 38%
duracoura & P
shrangente .. néio 52 altos custos de / titula de concesséo 106 linha s Logistica 6% 17%
piln - | manter estradas ... / & arrendamenta financiamento Malha 11% 0%
um plans apenas menaos menos especial do BNDES -
degoverne . de / dedlutivel nas Manutengéo 9% 0%
aclo i
\ 101 interesses / parcalasﬂde Portos 4% 0%
corporativos ou concesséo e L o o
setoriais isolados arrendamenta ... néo Trans Rodoviario 6% 67%
it dedutivel 0, 0,
;a;r:::lses [II\QQ recursos da CIDE eauvel Urbano 10% 0%
T gesviadas ... ndo Total 100% 22%
Cited by Domain Grade (degree) Grade (il Grade e)
Construct Issue Vilaga  Total 13 11 10 7 6 5 4 2 1 1 10 9 4 3 2 1 0 6 5 3 2 1 0
68 mais recursos ferrovarios destinados a eliminar gargalos ... menos Concessionarias 1 2 1 1 1
109 concessionaria se restrita em suas atividades ... menos Concessionarias 1 3 1 1 1
61 menos desperdicios ... mais Consequencia 1 i 1 1 1
13 Estado estimula o concessionario a investir ... menos Governo 1 4 1 1 1
66 Unido nao cumpri suas obrigagdes ... cumpri Governo 1 2 1 1 1
67 Unido oferece escassos recursos as ferrovias ... mais Governo 1 2 1 1 1
92 recursos da CIDE desviados ... ndo Governo 1 2 1 1 1
100 falta planejamento de longo prazo duradouro e abrangente ... ndo falta Governo 1 1 1 1 1
101 interesses corporativos ou setoriais isolados ... interesses nacionais Governo 1 i 1 1 1
102 um plano apenas de governo ... de Estado Governo 1 1 1 1 1
104 reinvestimento dos valores pagos pelas arias a titulo de e ... menos Governo 1 1 1 1 1
105 recursos publicos do da Unido aobras de infi trutura (LOA, PPA e PPI) ... menos Governo 1 i 1 1 1
106 linha de financiamento especial do BNDES dedutivel nas parcelas de concess&o e arrendamento ... n&o dedutivel ~ Governo 1 i 1 1 1
107 concretizagdo de Parcerias PUblico-Privadas ... ndo Governo 1 1 1 1 1
57 aumento da participacéo do modal ferroviario ... diminui¢ao Intermodalidade 1 3 1 1 1
60 maior integragdo dos modais ... menos Intermodalidade 1 5} 1 1 1
103 normas regulatorias inconsistentes/ndo-compativeis aos atuais requisitos do transporte intermodal ... reformuladas  Intermodalidade 1 1 1 1 1
52 reducao do custo de transportes de cargas ... nao Logistica 1 4 1 1 1
58 menos caminhdes nas estradas ... mais Trans Rodoviario 1 2 1 1 1
59 diminuig&o de filas de caminhdes ... aumento Trans Rodoviario 1 1 1 1 1
62 altos custos de manter estradas ... menos Trans Rodoviario 1 3 1 1 1
65 dependencia em caminhdes aumenta ... diminui Trans Rodoviario 1 3 1 1 1
Totals 22 98 2 1 2139 49 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 &
Vilaga 0O 0 212314 3 6 0 0213 4 6 6 1 0 3 5 12 1
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Hees
Number of concepts addressed
113 operacao Issue Hees
logistica ajustada Concessionarias 1
4s necessidades e Consequencia 0
. . Governo 0
particularidades do Intermodalidade 1
cliente ... ndo Logistica 0
Malha 0
Manutengéo 0
Portos 0
Trans Rodoviario 0
Urbano 0
Total 2
60 maior mtegra@ao % of concepts addressed
dos modais ... menos Issue Hees
Concessionarias 7%
Consequencia 0%
Governo 0%
Intermodalidade 13%
Logistica 0%
Malha 0%
Manutencgéo 0%
Portos 0%
Trans Rodoviario 0%
Urbano 0%
Total 2%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Issue Hees Total 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 g 2 1 0
113 operagéo logistica ajustada as necessidades e particularidades do cliente ... ndo Concessionarias 1 1 1 1 1
60 maior integragéo dos modais ... menos Intermodalidade 1 5 1 1 1
Totals 2 98 2 1 21 3 9 4 9 33 34 98 1 1 3 35 12 36 37 98 1 1 10 17 60 9
Hees 0O 0 01000O0O O 1 0O 0010 O 1 O o 0 1 o0 o0 1
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. ) o Number of concepts addressed
65 Unido ndo cumpri 67 Uniao oferece
! . Issue Total Fernandes
sUas obrlgagées 25CAass50s recUrsos as . .
31 Infraestrutura R ferrovias . mais 26 falta de recursos Concessionarias 14 0
nacional nao CLmpr para ampliagéo e Consequencia 8 0
adequada .. modermizagdo da Governo 22 5
adequada malha no curto prazo Intermodalidade 8 0
" rmais Logistica 6 0
Malha 11 1
) Manutencéo 9 0
50 CPTM expandi ... Portos 4 0
menaos - iari
12 Estado estimula o Trans Rodoviario 6 0
~ concessionario a Urbano 10 1
investir ... menos Total 98 7
=
“4 % of concepts addressed
Issue Total  Fernandes
Concessionarias 14% 0%
Consequencia 8% 0%
1y 92 recursos da CIDE Governo 22% 23%
desviados . ndo Intermodalidade 8% 0%
Logistica 6% 0%
Malha 11% 9%
Manutencao 9% 0%
Portos 4% 0%
Trans Rodoviario 6% 0%
Urbano 10% 10%
Total 100% 7%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Issue Fernandes  Total 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 O 6 5 3 2 1 0
13 Estado estimula o concessionario a investir ... menos Governo 1 4 1 1 1
31 Infraestrutura nacional ndo adequada ... adequada Governo 1 4 1 1 1
66 Unido ndo cumpri suas obrigagdes ... cumpri Governo 1 2 1 1 1
67 Unido oferece escassos recursos as ferrovias ... mais Governo 1 2 1 1 1
92 recursos da CIDE desviados ... néo Governo 1 2 1 1 1
26 falta de recursos para ampliagédo e modernizag&o da malha no curto prazo ... mais Malha 1 2 1 1 1
50 CPTM expandi ... menos Urbano 1 2 1 1 1
Totals 7 98 2 1 213 9 49 33 34 9 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Fernandes 0 1 101012 1 O 0 0200 3 1 1 1 0 0 2 4 0
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31 Infraestrutura

Number of concepts addressed

nacional n&o 13 Estado estimula o 112 continuidade de Issue Total  Passos
adequada . concessionario a Serigo ... - 29 passagens em Concessionarias 14 2
adequada investir ... menos continuidade em A2 centros urbanos .. Consequencia 8 0
4 O . menos Governo 22 4
! ", T Intermodalidade 8 0
- - A 28 invaséo das Logistica 6 0
faixas de dominio Malha 11 2
... MEnos Manutengéo 9 0
Portos 4 1
5 27 falta de Trans Rodoviario 6 0
96 expanséo da malha .
para zonas regulamentacéo do Urbano 10 1
. direito de passagem Total 98 10
produtoras - ndo . passag
e trafego matuo ..
néo % of concepts addressed
Issue Total  Passos
93 Pais 56 encontra 94 restrigbes de Concessionarias 14% 14%
95 maior integracao com fundarmentos capacidade no acesso Consequencia 8% 0%
operacional entre . ao0s portos ... menos Governo 22% 18%
; ; eConomicos em ordem .
concessionanos ... néo Intermodalidade 8% 0%
menor Logistica 6% 0%
Malha 11% 18%
Manutencéo 9% 0%
Portos 4% 25%
Trans Rodoviario 6% 0%
Urbano 10% 10%
Total 100% 10%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Issue Passos  Total 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 B 2 1 0
95 maior integragéo operacional entre concessionarios ... menor Concessionarias 1 1 1 1 1
112 continuidade de servico ... continuidade em perigo Concessionarias 1 4 1 1 1
13 Estado estimula o concessionario a investir ... menos Governo 1 4 1 1 1
27 falta de regulamentac&o do direito de passagem e trafego mutuo ... ndo Governo 1 2 1 1 1
31 Infraestrutura nacional ndo adequada ... adequada Governo 1 4 1 1 1
93 Pais se encontra com fundamentos economicos em ordem ... ndo Govemo 1 i 1 1 1
28 invas&o das faixas de dominio ... menos Malha 1 2 1 1 1
96 expanséo da malha para zonas produtoras ... nédo Malha 1 1 1 1 1
94 restrices de capacidade no acesso aos portos ... menos Portos 1 2 1 1 1
29 passagens em centros urbanos ... menos Urbano 1 2 1 1 1
Totals 10 98 2 1 213 9 4 9 33 34 9 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Passos 11 100000 1 6 1 200 0 0 7 0 0 0 3 7 0
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Steinbruch

53 iAo diret Number of concepts addressed
15 irvestimento o ) COMPeNea0 Ureta | issue Total  Steinbruch
elas 60 maior integracéo entre modal . .
pe _ q dai f C dal Concessionarias 14 2
concessionarias na Qs modals ... menos erl’O\j"Ial.'IO 2 Moca Consequencia 8 0
expansdo néo rodoviario ... menos
P - p Governo 22 3
/ Intermodalidade 8 2
- / A Logistica 6 0
Malha 11 0
109 concessionaria / Manutenc&o 9 0
se restrita em suas / Portos 4 0
atividades ... menos / Trans Rodoviario 6 0
/ Urbano 10 0
99 importagdes de 98 forma de Total 98 7
equipamentos s&o a7 inexistencia de incidéncia do ICWS 0
injustificavelmente mecanismos indutores penaliza transporte % of concepts addressed
oneradas ... menos de investimentos . intermadal . nao Issue Total  Steinbruch
existencia Concessionarias 14% 14%
Consequencia 8% 0%
Governo 22% 14%
Intermodalidade 8% 25%
Logistica 6% 0%
Malha 11% 0%
Manutencgéo 9% 0%
Portos 4% 0%
Trans Rodoviario 6% 0%
Urbano 10% 0%
Total 100% 7%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegree)
Construct Issue Steinbruch  Total 13 11 10 7 6 5 4 3 2 1 11 10 9 4 3 2 1 0 6 5 3 2 i 0
15 investimento pelas concessionarias na expansao ... ndo Concessionarias 1 2 1 1 1
109 concessionaria se restrita em suas atividades ... menos Concessionarias 1 3 1 1 1
97 inexistencia de mecanismos indutores de investimentos ... existencia Governo 1 1 1 1 1
98 forma de incidéncia do ICMS penaliza transporte intermodal ... ndo Governo 1 1 1 1 1
99 importacdes de equipamentos s&o injustificavelmente oneradas ... menos Governo 1 1 1 1 1
23 competicao direta entre modal ferroviario e modal rodoviario ... menos Intermodalidade 1 2 1 1 1
60 maior integragdo dos modais ... menos Intermodalidade 1 5 1 1 1
Totals 7 98 2 1 2139 49 33 3 98 1 13 3 5 12 36 37 98 l 1 10 17 60 9
Steinbruch 0 0 010201 1 2 0O 0011 2 0 3 0 0 2 2 3 0
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Bollinger

52 reducan do custa Number of concepts addressed
de transportes de Issue Total  Bollinger
cargas . nao . .
57 aumento da % \ Concessmna_rlas 14 6
patticipagéo do 72 demanda para 112 continuidade de Consequencia 8 0
mUd;_I fe_rru_vigriu transporte — 70 transporte ts_er\fijgud . Governo 22 0
... diminuigdo farraviario cresce ferrowiario rapido *——  continuidade em .
 diminui i perigo Intelrmlodalldade 8 2
4 Logistica 6 3
A- Malha 11 2
B?transp_me . Manutengao 9 8
- erroviario / : )
48 malha ferroviaria 30 manutengéo confiavel  rmenns K : Portos 4 0
velha . modernizar --____ f B _—
Sh preventiva .. : ' Trans Rodoviario 6 0
intervengdes : Urbano 10 0
EIMErgentiais S i
\ 74 manuteng o f : : Total 98 21
recuperagdo eficaz ',‘ B
das linhas i i %
ibili i : 6 of concepts addressed
a8 transparencia e TG d\_spumblllgade (__,,.Fﬂf’ farroviarias *——__ __ &Zcomportamento da p .
consistencia .. deinformagdes menas eficaz via permanente : Issue : : Total Bollinger
renos ‘Ecg'caa;hei;ﬁ{‘aﬁ';”'““ variavel .. estavel : Concessionarias 14% 43%
nouca : Consequencia 8% 0%
81 manutengo Governo 22% 0%
ditninui fiscos - : f
X . 24 tecnologias v Interm li 0 9
77 conhecimento e amhbientais . modernasgde H te, ,Oda dade 8% 25%
23 sisternatizar axperiancia aurmenta maniiengo Logistica 6% 50%
conhecimenta & extensivos 78 manutengio artigas ! Malha 11% 18%
aprendizagem pouces diminui custos : Manutengé&o 9% 89%
falta de criterins s aurmenta a8 variavel | J
estaveis e 78 manutencio 80 manutengéo ambiantal : Portos 4% 0%
i aumenta resultados . 85 metodologias iari
impesgoais aesul dirminui fiscos incorporada . ndo T T avadoras do Trans Rodoviario 6% 0%
operacionais ... manutencEn . menos Urbano 10% 0%
aumenta Total 100% 21%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Issue Bollinger Total 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 O 6 5 1 0
76 disponibilidade de informacdes tecnicas economicas e ambientais ... pouca Concessionarias 1 1 1 1 1
77 conhecimento e experiencia extensivos ... poucos Concessionarias 1 1 1 1 1
83 sistematizar conhecimento e aprendizagem ... falta de criterios estaveis e impessoais Concessionarias 1 1 1 1 1
88 variavel ambiental incorporada ... ndo Concessionarias 1 1 1 1 1
89 transparencia e consistencia ... menos Concessionarias 1 2 1 1 1
112 continuidade de servico ... continuidade em perigo Concessionarias 1 4 1 1 1
57 aumento da participagdo do modal ferroviario ... diminuigdo Intermodalidade 1 3 1 1 1
72 demanda para transporte ferroviario cresce ... diminui Intermodalidade 1 1 1 1 1
52 reducao do custo de transportes de cargas ... nao Logistica 1 4 1 1 1
69 transporte ferroviario confiavel ... menos Logistica 1 2 1 1 1
70 transporte ferroviario rapido ... ndo Logistica 1 1 1 1 1
48 malha ferroviaria velha ... modernizar Malha 1 3 1 1 1
82 comportamento da via permanente variavel ... estavel Malha 1 1 1 1 1
74 manutencao / recuperacdo eficaz das linhas ferroviarias ... menos eficaz Manutencao 1 2 1 1 1
78 manutengao aumenta resultados ... diminui Manutengéo 1 1 1 1 1
79 manutencao diminui custos ... aumenta Manutencao 1 1 1 1 1
80 manutencao diminui riscos operacionais ... aumenta Manutencao 1 1 1 1 1
81 manutencao diminui riscos ambientais ... aumenta Manutencao 1 1 1 1 1
84 tecnologias modernas de manuteng&o ... antigas Manutencao 1 1 1 1 1
85 metodologias inovadoras de manutencao ... menos Manuteng&o 1 1 1 1 1
90 manutencao preventiva ... intervencdes emergenciais Manutencao 1 1 1 1 1
Totals 21 98 2 1 2139 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Bollinger 2 0 100302 8 5 1 1102 2 7 7 0 0 3 5 12 1
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37 diresionar 54 resolver problema Number of concepts addressed
ruesinertos ___,, detmspeicasdo 2 reseas co usto Issue Total  Reis
federais para oulras - nae e Concessionarias 14 0
regioes ... investir —~F 95% - R
eminfraestrutura em SOCPTM expandi .. = Consequencia 8 1
P menes -k Governo 22 1
/ 53 segregar trans /_/' Intermodalidade 8 0
40 grande maioria r;g;;;::{?:ﬂ:r:e LOgiStiCa 6 1
das ferroviss passageiros dentro Malha 11 6
convergem para RMSE daRMSF . nao Manutencéo 9 0
- MEnos r
. 46 prejuizos em Portos o 4 2
38 infraestrdura em  ouiras regioes .. Trans Rodoviario 6 0
SP superior & media menos 47 fatta de conexan
nacionsl ... igual entre as diversas Urbano 10 9
au menar vias atravessando Total 98 20
RMSF ... conectados
o5 dterenca e / \ % of concepts addressed
0l5s entre e .
41 gargalo
a bitola esrefta da —_— ﬂperac\gnnag\ paraa 45 malha verrnvia.aria Issue = z Total Reis
Ferrnhlar; bransparte de oargss welha .. madernizar Concessionarias 14% 0%
reseiviEa na RMEP ... menos Consequencia 8% 13%
/ Governo 22% 5%
43 capacidade @t 42 °°;f'*° e Intermodalidade 8% 0%
limitack da MRS na 44 fluxo intenso de f___{—' FANSPOFESs urdano P 0 0
descida da Serra do trens de passageiros (CPTH) . menns Logistica 6% 17%
Mar ... aumertaca menas Malha 11% 55%
/v - Manutengéao 9% 0%
44 cremalheira da 56 acesso a0 paro 29 8t demenda Portos 4% 50%
bitala larga da MRS 94 restrigies de de Santos controlado 55 implantacan do 4 ata nemdan = oe Trans Rodoviario 6% 0%
) capacidade N0 aCessS0 ——W POF UITE Menaria de ———™ farroanel .. nao 'ﬁ;?:;M;p & cargs
ao0s portos ... menos concessionarias ... =m fmenar Urbano 10% 90%
nao Total 100% 20%
Cited by Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  €)
Construct Issue Reis Total 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 O 6 5 3 2 1 0
46 prejuizos em outras regioes ... menos Consequencia 1 1 1 1 1
37 direcionar investimentos federais para outras regioes ... investir em infraestrutura em SP  Governo 1 1 1 1 1
52 reducao do custo de transportes de cargas ... nao Logistica 1 4 1 1 1
41 gargalo operacional para o transporte de cargas na RMSP ... menos Malha 1 1 1 1 1
43 capacidade limitada da MRS na descida da Serra do Mar ... aumentada Malha 1 1 1 1 1
44 cremalheira de bitola larga da MRS ... resolvido Malha 1 2 1 1 1
45 diferenca de bitolas entre MRS e a bitola esreita da Ferroban ... resolvida Malha 1 2 1 1 1
47 falta de conexao entre as diversas vias atravessando RMSP ... conectados Malha 1 1 1 1 1
48 malha ferroviaria velha ... modernizar Malha 1 3 1 1 1
56 acesso ao porto de Santos controlado por uma menoria de concessionarias ... nao Portos 1 1 1 1 1
94 restricdes de capacidade no acesso aos portos ... menos Portos 1 2 1 1 1
38 infraestrutura em SP superior a media nacional ... igual ou menor Urbano 1 1 1 1 1
39 alta demanda de transporte de carga em SP/RMSP ... menor Urbano 1 1 1 1 1
40 grande maioria das ferrovias convergem para RMSP ... menos Urbano 1 1 1 1 1
42 conflito com transportes urbano (CPTM) ... menos Urbano 1 1 1 1 1
49 fluxo intenso de trens de passageiros ... menos Urbano 1 1 1 1 1
50 CPTM expandi ... menos Urbano 1 2 1 1 1
53 segregar trans ferr de carga em relacao ao trans de passageiros dentro da RMSP ... nao Urbano 1 1 1 1 1
54 resolver problema de transposicao da RMSP ... nao Urbano 1 1 1 1 1
55 implantacao do ferroanel ... nao Urbano 1 1 1 1
Totals 20 98 2 1 2 13 9 4 9 33 34 98 1 13 3 5 12 36 37 98 1 1 10 17 60 9
Reis 0O 0 100411 8 5 0 0121 2 8 6 0 0 2 3 14 1
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Appendix 5 — maps of all identified issues withpsaimentary

data
The maps included in this appendix are those tleewlesigned during the mature
phase of the research. Constructs that were igigditited from the actors were now
grouped according to identifiable issues. All issweere color-coded. The constructs
respectively assigned to them were color-coded rdougly. This color coding is
shown in this appendix for the following items: thame of the issue as well as the
map on display.

Example:

Concessionariasis color-coded irblue In the map on display (this issue’s map),
those constructs assigned to the issue are aldaen

Supplementary data are provided for each issuétsnthp. For instance, above the
map is a table of actors’ names. A ‘1’ indicatest tithe actor addressed this issue by
citing at least one of its constructs. The ‘Totalsimply the total number of actors
addressing the issue in question.

Below the map is a list of the issue’s construets. each construct, the table shows
the total number of citations from all the act@sd information regarding domain
grade, implosion and explosion grades. The two ratwke bottom of the table
compare the issue’s totals with all the 98 constro€the merged map.
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Concessionarias

Individual and Total number of actors addressing this issue

Issue Total Neves DelLima Dreckmann DaSilveira  Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Concessionarias 7 1 1 0 0 1 1 0 1 1 1 0
i 112 contiruidade de 78 disponibilidade 77 conhecimenta e
SErvigo ) de informacdes experiencia
continuidade em EEHIEaShECDHQm\CaS extensivas .
perigo e ambientais poucas
/ \ pouca
15 investimenta 2 atE.”;éD Em gestao : -
pelas patrlmnmal foco 14 investimento
concessionarias na s0 em andar rens ou ¥ ———— pelas 89 transparencia &
Expansan .. nao produzir resultados CONCessionarias na consistencia ..
manutengao ... nao menas
\ / B3 sisternatizar
109 concessionaria conhecimento g
S restrita em suas aprendizagem ..
B8 mais recursos atividades .. menos falta de criterios
/ estaveis &
ferrovarios : -
destinados a Impessoals
eliminar gargalos
menos 108 113 operagio
88 variavel H5 rnaior ntegragZo [u] e?;:ﬂcgsanaﬁi;"uzs \lUgISUEa a_JuStada
operacional entre " &3 necessidades e
ambiental concessionarios .. arrendados & particularidades do
incorporada ... n&o henor TEVErSivEls ... cliente . n&o
praprios
Total Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Cites 13 11 10 7 6 5 3 2 1 11 10 9 4 3 2 1 0 6 5 3 2 1 0
14 investimento pelas concessionarias na manutengéo ... ndo 1 1 1
15 investimento pelas concessionarias na expansao ... ndo 2 1 1 1
20 atencdo em gestéo patrimonial ... foco s6 em andar trens ou produzir resultados 1 1 1 1
68 mais recursos ferrovarios destinados a eliminar gargalos ... menos 2 1 1 1
76 disponibilidade de informagdes tecnicas economicas e ambientais ... pouca 1 1 1 1
77 conhecimento e experiencia extensivos ... poucos 1 1 1 1
83 sistematizar conhecimento e aprendizagem ... falta de criterios estaveis e impessoais 1 1 1 1
88 variavel ambiental incorporada ... ndo 1 1 1 1
89 transparencia e consistencia ... menos 2 1 1 1
95 maior integracéo operacional entre concessionarios ... menor 1 1 1 1
108 concessionarias operam com ativos arrendados e reversiveis ... proprios 1 1 1 1
109 concessionaria se restrita em suas atividades ... menos 3 1 1 1
112 continuidade de servico ... continuidade em perigo 4 1 1 1
113 operagéo logistica ajustada as necessidades e particularidades do cliente ... néo 1 1 1 1
Totals 98 2 1 2 1 3 9 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Concessionarias 14 1 0 0 0 1 3 0 4 4. 14 1 0 0 0 2 3 6 2 14 0 0 4 2 5 3
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CO nseq uencia Individual and Total number of actors addressing this issue
Issue Total Neves DelLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Consequencia 4 0 0 1 1 1 0 0 0 0 0 1
36 qualidade de vida
da populagac
comprometida .. nao
35 crescimento
ECOnamico
comprometido .. nao
/Y .
34 capacidade A “
produtiva o
comprometida .. 86 competitividade
apoiada dqs lprodu_tols .
Brasileiros diminui
... aumenta
91 surgimento dﬂe 46 prejuizos em 61 menos 75 escoamento
locadoras de vagdes " ; o sustentavel da
ouras redioes .. degperd|c|05 o« o«
... falta de menos 8IS producdo ... néo
locadoras sustentavel
Total Domain Grade (degree) Implosion Grade (indegree) Explosion Grade (outdegre  e)
Construct Cites 13 11 10 7 6 5 4 3 2 1 11 10 9 4 3 2 1 0 6 5 3 2 1 0
34 capacidade produtiva comprometida ... apoiada 1 1 1 1
35 crescimento economico comprometido ... ndo 2 1 1 1
36 qualidade de vida da populagao comprometida ... néo 1 1 1 1
46 prejuizos em outras regioes ... menos 1 1 1 1
61 menos desperdicios ... mais 1 1 1 1
75 escoamento sustentavel da producéo ... ndo sustentavel 1 1 1 1
86 competitividade dos produtos Brasileiros diminui ... aumenta 1 1 1 1
91 surgimento de locadoras de vagdes ... falta de locadoras 1 1 1 1
Totals 98 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Consequencia 8 0 0 0 0 0 0 0 1 5 2 8 0 0 0 0 0 1 7 0o 8 0 0 0 0 6 2
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Governo Individual and Total number of actors addressing this issue
Issue Total Neves DeLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Governo 9 1 1 1 1 1 0 1 1 1 0 1
) BY Unifio oferece 56 Unidio ndo cumpri 31 Infraestrutura
93 Pais se encontra BSass0s 1eEUrss as suas obrigacles . nacional néo
com fundarmentas ferrovias . mais cumpri adequada ..
economicos em ordem adequada
. ndo \
110 reversibilidade 13 Estado estimula o
néo prejudical de _J_IH concessionario a
bens e investimentos investir .. menos
reversibilidade A 100 falta
indiferente A= - plangjamento de
- langa prazo
duradouro g
107 concrefizagdo de 1.2 recursos da CIDE abrangente .. n&o
Parcerias T desviados .. ndo falta
Plblico-Privadas
néo
102 um plano apenas
de governo .. de
18 afastamento do Estadn
conceito de
depreciagdo fiscal
nao 106 linha de
104 reinvestimento financiameanta 105 recursos
dos valores pagos especial do BNDES pdblicas do 101 interesses
111 bem prprio do pelas dedutivel nas orgamento da Unido corporativos ou
Estado ... da concessiondrias a parcelas de destinados a ohras setariais isolados
concessionaria titulo de concessdo concessdoe de infra-estrutura .. interesses
| arrendarmento .. arrendamenta ... ndo (LOA, PPA PP . hacionais
menos dedutivel menas
37 direcionar
27 falta de, : . M 98 farma de
regulamentagao do investimentos 73 Pais aprecia suas 97 inexistencia de 98 importagdes de incidéneia do ICMS
direito de passagem federais para outras necessidades mecanismos indutores  eduipamentos sdo penaliza transporte
& frafego mitua .. regioes ... investir condiciohadas 3 sua da investimentas injustificavelmerte intermodal ... ndo
nio em infraestrutura em dimenséo continental existencia oneradas ... menos
sP .nén
Total Domain Grade (degree) Implosion Grade (indegree) Expl  osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 3 2
13 Estado estimula o concessionario a investir ... menos 4 1 1 1
6 do conceito de depreciagéo fiscal ... ndo 1 1 1 1
27 falta de regulamentagéo do direito de passagem e trafego mituo ... ndo 2 1 1 1
31 Infraestrutura nacional néo adequada ... adequada 4 1 1 1
37 direcionar investimentos federais para outras regioes .. investir em infraestrutura em SP 1 1 1 1
66 Unido ndo cumpri suas obrigagdes ... cumpri 2 1 1 1
67 Unido oferece escassos recursos as ferrovias ... mais 2 1 1 1
73 Pais aprecia suas necessidades condicionadas a sua dimensao continental ... ndo 1 1 1 1
92 recursos da CIDE desviados ... ndo 2 1 1 1
93 Pais se encontra com fundamentos economicos em ordem ... nao 1 1 1 1
97 inexistencia de ismos indutores de .. existencia 1 1 1 1
98 forma de incidéncia do ICMS penaliza transporte intermodal ... ndo 1 1 1 1
99 des de sdo oneradas ... menos 1 1 1 1
100 falta de longo prazo e .. nao falta 1 1 1 1
101 interesses corporativos ou setoriais isolados ... interesses nacionais 1 1 1 1
102 um plano apenas de governo ... de Estado 1 1 1 1
104 reinvestimento dos valores pagos pelas érias a titulo de doe 1 1 1 1
105 recursos piiblicos do da Unido a obras de infra-estrutura (LOA, PPA e PPI) 1 1 1 1
106 linha de financiamento especial do BNDES dedutivel nas parcelas de concessao e arrendamento ... na 1 1 1 1
107 concretizagao de Parcerias Pdblico-Privadas ... ndo 1 1 1 1
110 reversibilidade nao prejudical de bens e 1 1 1 1
111 bem préprio do Estado ... da concessionaria 1 1 1 1
Totals %8 2 1 2 1 3 9 4 93334 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Governo 22 0 1 1 0 1 1 1 2 51022 0 0 2 1 0 2 3142 1 0 0 6 15 0
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Intermodal

Individual and Total number of actors addressing this issue

Issue Total Neves DeLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Intermodalidade 7 1 0 1 1 1 1 0 0 1 1 0
23 competic&o direta B0 maior integracéio
entre modal dos modais ... menos
ferroviario e modal
rodoviario ... menos
103 normas
requlatorias
21 desequilibrio na inconsistentes/nac-c
distribuigao das ompativeis aos
cargas entre os atuais requisitos do
diversos modais . transporte
equilibric intermodal ..
reformuladas
72 demanda para 32fatade i 33 falta de 57 aumento da
transporte ampliagéo dos meios diversificagéo dos participag¢ao do
ferroviario cresce de transportes .. meios de transportes modal ferroviario
.. dirmiri ampliagéo ... diversificagéo . diminuigéo
Total Domain Grade (degree) Implosion Grade (indegree) Expl osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 11 10 9 4 3 2 1 0 6 5 3 2 1 0
21 desequilibrio na distribuicéo das cargas entre os diversos modais ... equilibrio 8 1 1 1
23 competicdo direta entre modal ferroviario e modal rodoviario ... menos 2 1 1 1
32 falta de ampliagdo dos meios de transportes ... ampliagéo 1 1 1 1
33 falta de diversificacdo dos meios de transportes ... diversificagdo 1 1 1 1
57 aumento da participagdo do modal ferroviario ... diminuigdo 5 1 1 1
60 maior integragdo dos modais ... menos 5 1 1 1
72 demanda para transporte ferroviario cresce ... diminui 1 1 1 1
103 normas regulatorias inconsistentes/ndo-compativeis aos atuais requisitos do transporte intermodal ... re 1 1 1 1

Totals
Intermodalidade

12 36 37 98 1
0o 1 0 1 1 2 2 1 8 0 0 0 1 2 1 2

1 10 17 60
2 8 0 0 2 2 3
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Log iStica Individual and Total number of actors addressing this issue
Issue Total Neves Delima Dreckmann DaSilveira Vilaca Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Logistica 5 1 0 0 1 1 0 0 0 0 1 1
52 reducao do custo 24 ferrovias perdem
de transportes de mercado da longa
cargas ... nao distancia ... ganham

25 ferrovia mais

[l 22 baixo prego do economica nas longas
frete praticado no distancias ... menos
modal rodoviario ..
alto
9 transporte f0 transporte
ferroviario ferroviario rapido
confiavel .. menos ... Nao
Total Domain Grade (degree) Implosion Grade (indegree) Expl osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 11 10 9 4 B 2 1 0 6 5 3 2 1 0
22 baixo preco do frete praticado no modal rodoviario ... alto 1 1 1 1
24 ferrovias perdem mercado da longa distancia ... ganham 1 1 1 1
25 ferrovia mais economica nas longas distancias ... menos 1 1 1 1
52 reducao do custo de transportes de cargas ... nao 4 1 1 1
69 transporte ferroviario confiavel ... menos 2 1 1 1
70 transporte ferroviario rapido ... ndo 1 1 1 1
Totals 98 2 1 2 1 8 9 4 9 33 34 98 1 1 8 8 5 12 36 37 98 1 1 10 17 60 9
Logistica 6 0 0 1 0 0 0 0 1 3 1 6 0 0 1 0 0 1 B 1 6 0 0 0 1 4 1
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Malha

Individual and Total number of actors addressing this issue

Issue Total Neves DelLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa Steinbruch  Bollinger  Reis
Malha 5 1 0 0 0 0 1 0 1 1
41 gargalo
operacional para o
transporte de cargas
na RMSP ... menos
43 capacidade \
limitada da MRS na 47 falta de conexao
descida da Serra do entre as diversas
War .. aumentada 45 diferenca de vias atravessando
bitolas entre MRS e RMSP .. conectados
a hitola esreita da f 3
Ferroban ..
resolvida
44 cremalheira de
bitola larga da MRS
... resolvido \
30 diferengas de
bitolas ... néo
48 malha ferroviaria
26 falta de recursos _ . velha .. modernizar
para ampliacéo e 28 invasao das 82 comportamento da .
modermizagéo da faixas de dominio via permanente 96 expanséo da malha
malha no curto prazo - Menos variavel ... estavel para zonas |
 mais - produtoras . néo
Total Domain Grade (degree) Implosion Grade (indegree) Expl  osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 3 2 1 11 3 2 0 3 2 1
26 falta de recursos para ampliacdo e modernizagdo da malha no curto prazo ... mais 2 1 1 1
28 invasé&o das faixas de dominio ... menos 2 1 1 1
30 diferengas de bitolas ... ndo 1 1 1
41 gargalo operacional para o transporte de cargas na RMSP ... menos 1 1 1 1
43 capacidade limitada da MRS na descida da Serra do Mar ... aumentada 1 1 1 1
44 cremalheira de bitola larga da MRS ... resolvido 2 1 1 1
45 diferenca de bitolas entre MRS e a bitola esreita da Ferroban ... resolvida 2 1 1 1
47 falta de conexao entre as diversas vias atravessando RMSP ... conectados 1 1 1
48 malha ferroviaria velha ... modemizar 3 1 1
82 comportamento da via permanente variavel ... estavel 1 1 1
96 expansdo da malha para zonas produtoras ... ndo 1 1 1 1
Totals 98 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 60 9
Malha 11 0 0 0 0 1 2 1 0 5 2 11 0 0 0 1 0 1 6 311 0 7 0
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Manuten ¢cao Individual and Total number of actors addressing this issue
Issue Total Neves DelLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Manutengao 3 1 1 0 0 0 0 0 0 0 1 0

74 manutencao /
recuperagao eficaz

das linhas
ferroviarias .. 8t loai
i 2CNoIodIEs
. menos eficaz ‘\\\
81 manuteng&o modernas de
diminui riscos manuten@éo
ambientais ... antigas
aumenta
90 manutencéo
T8 manutencéo presventiva ...
aumenta resultados intervengdes
o diminui emergenciais
80 manutencéo
diminui riscos T8 manutengio
operacionals ... diminui custos ...
aumenta aumenta
17 equipamento 85 metodologias
ferroviario termn inovadoras de
longa vida util .. manutengdo ... menos
curta
Total Domain Grade (degree) Implosion Grade (indegree) Expl osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 11 10 9 4 B 2 1 0 6 5 B 2 1 0

17 equipamento ferroviario tem longa vida util ... curta 1 1 1 1
74 manutengao / recuperagéo eficaz das linhas ferroviarias ... menos eficaz 2 1 1 1
78 manutengdo aumenta resultados ... diminui 1 1 1 1
79 manuteng&do diminui custos ... aumenta 1 1 1 1
80 manuteng&o diminui riscos operacionais ... aumenta 1 1 1 1
81 manutengao diminui riscos ambientais ... aumenta 1 1 1 1
84 tecnologias modernas de manutengéo ... antigas 1 1 1 1
85 metodologias inovadoras de manuteng&o ... menos 1 1 1 1
90 manuteng&o preventiva ... intervengdes emergenciais 1 1 1 1

Totals 98 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9

Manutencéo 9 1. 0 0 0 0O O O O 4 4 9 0 1 0 0 0 0 3 5 9 0 0 1 1 7 0
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PortOS Individual and Total number of actors addressing this issue
Issue Total Neves Delima Dreckmann DaSilveira Vilaca Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Portos 3 0 0 1 0 0 0 0 1 0 0 1

56 acesso ao porto
de Santos controlado
por Uma menoria de
Cconcessionarias ...

nao

94 restrigdes de
capacidade no acesso
a0s portos . menos

71 operacionalizac&o

64 falta de dos portos néo
ampliagéo dos portos adequada ... melhor
~ N operacionalizagao
Total Domain Grade (degree) Implosion Grade (indegree) Expl osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 3 2 1 0
56 acesso ao porto de Santos controlado por uma menoria de concessionarias ... nao 1 1 1 1
64 falta de ampliacéo dos portos ... ndo 1 1 1 1
71 operacionalizacéo dos portos ndo adequada ... melhor operacionalizagédo 1 1 1 1
94 restricdes de capacidade no acesso aos portos ... menos 2 1 1 1
Totals 9% 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Portos 4 0 0O 0 O O O O O 2 2 4 0 0O O O O O 1 38 4 0 0 0 1 3 o0
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TranS Individual and Total number of actors addressing this issue
: H Issue Total Neves DelLima Dreckmann DaSilveira Vilaga Hees Fernandes Pa ssos Steinbruch Bollinger Reis
Rodoviario | Tans rodoviario 3 0 0 1 1 1 0 0 0 0 0 0
62 altos custos de S
59 diminuicéo de
marter esfradas .. filas de carﬁinhﬁes
Mmenoas
/ ... aumento
p‘n B3 custos embutidos \
T g manutengéo de 87 rodovias
estradas . Erasileiras
diminuicao de danificadas ...
s5enigos rodoviarios menos
58 menos caminhdes
. nas estradas ...
B5 dependenciaem mais
caminhdes aumenta ~
. diminui
Total Domain Grade (degree) Implosion Grade (indegree) Expl osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 3 2 1 0
58 menos caminhdes nas estradas ... mais 2 1 1 1
59 diminuig&o de filas de caminhdes ... aumento 1 1 1 1
62 altos custos de manter estradas ... menos 3 1 1 1
63 custos embutidos ha manutengéo de estradas ... diminui¢éo de servigos rodoviarios 1 1 1 1
65 dependencia em caminhdes aumenta ... diminui 3 1 1 1
87 rodovias Brasileiras danificadas ... menos 1 1 1 1
Totals 98¢ 2 1 2 1 3 9 4 9 33 34 98 1 1 3 3 5 12 3 37 98 1 1 10 17 60 9
Trans Rodoviario 6 0 0 0O O O 1 O 2 1 2 6 0 O O O O 2 3 1 6 0 0 1 1 3 1
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Urbano

Issue Total
Urbano 4

Neves

DeLima Dreckmann
1 0 0

Individual and Total number of actors addressing this issue

DaSilveira  Vilaca Hees
0 0 0

Fernandes

Pa ssos  Steinbruch
1 1 0

Bollinger
0

Reis

1

29 alta demanda de
transporte de carga
em SPRMSP . menor

29 passagens em
centros urbanos .

42 conflito com

Ttransportes urbano

(CPTMY . menos
Fy

55 implantacao do
ferroansl .. nao

38 infraestrutura em
=P superior a media

49 fluxo intenso de
trens de passageiros
. menos

40 grande maioria
das ferrovias

50 CPTH expandi .
menos

53 segregar trans
ferr de carga em
relacao ao trans de
passageiros dentro
da RMSF . nao

54 resolver problema
de transposicac da

nacional .. igual cornvergem para RMsF
menos g gem p EMSP  nao
QU menar L menos
Total Domain Grade (degree) Implosion Grade (indegree) Expl  osion Grade (outdegree)
Construct Cites 13 11 10 7 6 5 4 3 2 1 1 10 9 4 3 2 1 0 6 5 3 2 1 0
29 passagens em centros urbanos ... menos 2 1 1 1
38 infraestrutura em SP superior a media nacional ... igual ou menor 1 1 1 1
39 alta demanda de transporte de carga em SP/RMSP ... menor 1 1 1 1
40 grande maioria das ferrovias convergem para RMSP ... menos 1 1 1 1
42 conflito com transportes urbano (CPTM) ... menos 1 1 1 1
49 fluxo intenso de trens de passageiros ... menos 1 1 1 1
50 CPTM expandi ... menos 2 1 1 1
53 segregar trans ferr de carga em relacao ao trans de passageiros dentro da RMSP ... nao 1 1 1 1
54 resolver problema de transposicao da RMSP ... nao 1 1 1 1
55 implantacao do ferroanel ... nao 1 1 1 1
Totals 98 2 1 1 3 9 4 9 33 34 98 1 1 3 3 5 12 36 37 98 1 1 10 17 60 9
Urbano 100 0 O 0O 0 1 0 1 2 6 10 0 0 0 0 1 1 2 6 10 0 0 0 2 7 1
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