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Abstract
Computerized systems are being increasingly used with the purpose of improving the treatment and integration of the 
medical area, computerizing work processes in the health sector. It is therefore necessary to obtain a broad compre-
hension of social and technical imbrications implied in the development and use of these systems, and to go beyond 
simplistic assumptions that benefits obtained with computerization result solely from the technology employed. 
To provide effective instruments for the achievement of this understanding, this work comments on theories and 
practices related to the concept of formalization in the context of development of computerized systems, examining 
their prerequisites and summarizing them in a reference chart called formalization axis. Supported by recent works 
carried out in the area of Science and Technology, a perspective starts to emerge on formalization processes as the 
association of different elements in social and technical networks, which then create a co-evolution between software 
and organizational practices.
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Introduction
The past few years have witnessed a growing dissem-

ination in the use of Information and Communication 
Technologies (ICT) in various segments and activities of 
the society, including the health sector. The introduction 
of ICT to support information systems in hospital is 
often justified by the need to improve the treatment and 
integration of data within the medical area, computer-

izing work processes in the health domain and generat-
ing gains in productivity and quality of health services 
(HEALTH, 2004). However, even though computerized 
systems are usually considered the vectors of innovation 
that causes the transformation of organizations, the 
level of efficiency of these systems after implementa-
tion not always lives up to the expectation surrounding 
them. Such disappointments are often assigned to the 
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difficulty, lack of ability, or resistance of users when 
dealing with technology, in an asymmetric appreciation 
according to which the success obtained from the use 
of computerized systems result from characteristics 
intrinsic to the technology, whereas the failures result 
from “non-technical” social problems (TEIXEIRA et al., 
2007; ZARAMA-VASQUEZ et al., 2008).

Surveys in the area of Science and Technology 
Studies1 (STS), carried out in the last decades, have 
questioned this asymmetric explanation for the rela-
tionship between technological artifacts and organi-
zational practices, in an attempt to explain the results 
produced by computerized systems in the health sector, 
as discussed by Zarama and Vinck (2008), not due to 
"technical" characteristics intrinsic to technology, or to 
the "non-technical" societal system, or even to a combi-
nation of “technical” and “non-technical” factors. These 
surveys attempted to attain a broader understanding of 
the social and technical imbrications in the development 
and use of computerized systems, through an analysis 
of practices carried out by the players involved in their 
situated actions (SUCHMAN, 2007), reclassifying the 
technological artifacts - particularly computerized sys-
tems – as heterogeneous networks that articulate both 
human and non-human entities (LATOUR, 2005). This 
perspective – broadened to simultaneously and indis-
sociably encompass “technical” aqnd “non technical” 
aspects in one social and technical examination (CUKI-
ERMAN et al., 2007) – is therefore necessary in order to 
achieve deeper understanding about the implications of 
the growing computerization of organizational processes 
in the health sector.

In consonance with this perspective, this paper 
intends to question the idea of formalization, often 
used in the development of ICT to indicate a process 
where descriptions of social practices are converted into 
computer software. Therefore, the study starts with an 
analysis of the usage of the term formalization (Section 2) 
followed by the examination of ontological prerequisites 
frequently assumed concerning informal practices and 
software artifacts, summarizing them in a reference chart 
called formalization axis (Section 3). I then suggest that 
this reference chart implies an aporethic discussion on 
ways to conceive the relationship between organizational 
practices and the software, defined by the former or by 
the latter (Section 4). The formalization axis chart is then 
compared to the theoretical reference of STS surveys 
(Section 5), serving as a base for an initial reclassification 
of formalization processes, which considers formaliza-
tion to be an association of different elements in social 
and technical networks, thus generating a co-evolution 
between software and organizational practices (Section 
6). The essay is concluded in Section 7.

The double meaning of formal
The term formalization is frequently used in the 

development of ICT, usually indicating a process where 
vague and inaccurate descriptions of procedures and 
practices of the “social world” are gradually converted 

into precise and executable computer models, and are 
ultimately implemented in computer software. In a 
logical and mathematical reading, the formalization 
involved in software development essentially consists of 
the expression of procedures using a certain formalism or 
formal language, that is, following a grammar with rigorous 
and explicitly defined syntax.2 Software would be seen 
as the implementation of a finite sequence of symbolic 
manipulation operations (also called algorithm), that is, 
as a formal artifact whose functioning could be described, 
in its most abstract and finished form, as a deterministic 
symbolic machine.3

In other contexts, however, something is considered 
formal when it fits established norms or conventions – as 
opposed to informal, colloquial – such as, for instance, a 
set of written rules. This meaning is linked to the com-
mon distinction between the formal part of an organi-
zation – that is, its explicitly defined structures, rules, 
and procedures, usually by means of documents such as 
organization charts and standards – and the informal and 
trivial component of organizational practices. Actually, 
according to the Houaiss Portuguese Dictionary the verb to 
formalize means: “1. to create standardized rules, norms, 
models, procedures; 2. to execute in accordance with 
formulas, rules, habits, etc.; to sanction” (HOUAISS et 
al., 2001). This second definition given by the diction-
ary also highlights the normative characteristic of what is 
formal, that is, by saying that a certain attitude is formal, 
one implicitly states that this is the correct attitude, 
sanctioned by its submission to the norms of a social 
group. To formalize is, therefore, to always “differentiate 
between what is legal and what is illegal” (BOWERS, 
1992, p.243). 

Even though the formalization inherent to the 
process of software development and its utilization 
in organizations is frequently conceived as a technical 
transformation that eliminates the inaccuracies of the 
social world. This double meaning of formal implies that 
this process always includes dimensions that do not fit 
the classification of software as a “purely” technical 
artifact, and spread through social relations and prac-
tices. In order to examine these broader implications of 
formalization processes, the next section analyzes the 
frequently assumed prerequisites about software and 
organizational practices.

The formalization axis
Berg (1997) distinguishes two common discourses 

about the relation between computerized systems and 
work practices in organizations that, despite being ad-
mittedly stereotypical, can be a good starting point. One 
standpoint is supported by a group Susan Leigh Star calls 
"naive formalists” (apud BERG, 1997, p.405). For that 
group, software are formal symbolic processing artifacts 
whose intrinsic quality is to behave according to logical 
procedures accurately specified (that is, algorithms), 
which makes them essentially superior to the vague 
informal procedures of the social world4. The formal 
model, according to this viewpoint, captures – thanks 
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to its inherent levels of abstraction and rationality – the 
essence of the elements of the social world it represents. 
Still, according to this opinion, the formalization process 
is understood as a technical purification from vague to 
accurate (AGRE, 1992), in such a way that the main 
problems faced in software construction revolve around 
the work necessary to eliminate the ambiguities and 
inaccuracies of the procedures of an organization, rep-
resenting them with symbols and defining operations 
that must be executed by formal artifacts involving these 
symbols. After its development, a software could be prof-
itably used in the organization to "streamline" working 
practices. Due to his belief that formal logical structures 
are intrinsically superior to informal structures, and due 
to the assumption that the structure of the world can be 
essentially described in mathematical terms – or, to use 
Galileo’s metaphor: “the book of nature is written in the 
language of mathematics", this theoretical standpoint is 
linked to the philosophical tradition of positivism.

At the other extreme, we can find the theoretical 
standpoint that I call “saviors of the world of life” (due 
to reasons I expect will become clear below). Those who 
advocate this viewpoint assume that formal artifacts are 
nothing more than a fundamentally impoverished version 
when compared with the wealth of the empirical world. 
Formal artifacts that model working practices based on 
rules or formulas, therefore, can only offer a coarsely 
incomplete and superficial draft of the social world they 
represent, resulting in inflexibility to the organization 
when applied to specific situations. By working in an 
inevitably rigid and impoverished way, formal artifacts 
– according to this perspective - would de-humanize and 
de-skill the work of those who are imprisoned in their 
instrumental rationality, in a taylorist nightmare (BERG, 
1997, p.406). If these rigid artifacts eventually become 
more or less successful in their practice, “saviors" say that 
this fact will result from human flexibility and creativity 
in dealing with the hindrances of the "world of life" and 
thus compensate, with their versatility and interpretation 
skills, the rough limitations of formal artifacts. 

Although these viewpoints are diametrically op-
posite concerning the importance assigned to formal 
artifacts, both are based on common assumptions worth 
explaining. The first assumption concerns the essential 
characteristics of formal artifacts: for both opinions, the 
Formal is a specific domain of reality, the symbolic realm 
of homogeneous abstraction, ruled by determinist laws 
that can be accurately and exhaustively described by 
means of mathematical formalisms. This is a point of 
agreement for both naïve formalists and saviors of the 
world of life. The two groups fiercely disagree about the 
importance that must be assigned to these characteristics 
of formal artifacts: for the former group, the necessity of 
the Formal world establishes the highest ideal of perfec-
tion to be attained, whereas the latter despises it as a 
limitation that must be overcome. The Informal, on the 
other hand, has characteristics that are complementary 
to those of its pair: it is the realm of the inaccuracy of 
the concrete world, of contingency, and of freedom of 
the human spirit. While formalists think this “mess” 

of the social domain must be harnessed and purified5, 
“saviors” define themselves as the bastions of freedom 
and of human genius in their fight against the cold and 
mechanical technical rationality.

The idea underlying the two positions described 
above is that Formal and Informal refer to two distinct 
domains of reality – the ‘social domain’ and the ‘tech-
nical domain’, respectively – which are essentially and 
fundamentally different (Figure). The formalization pro-
cess can, therefore, be understood as a one-dimensional 
displacement along an axis linking the social and tech-
nical domains. In this axis, intermediary points contain 
shapes composed of some formal and some informal 
elements; these two groups remain, however, always 
separate and juxtaposed, like immiscible liquids, as it 
were. Accordingly, as one shifts along the axis towards 
the ideal symbolic representation and determinist execu-
tion, a larger number of elements of the composition will 
belong to the theoretical domain; consequently the level 
of formalization grows. 
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Figure - The formalization axis.

Given the panorama above, the core point of con-
tention becomes what and how much must be formalized? 
For the advocates of the two stereotypical positions de-
scribed above, answers are ready-made: for the former, 
formalization must be taken to the maximum extent 
possible, whereas for the latter, one must fight as much 
as possible against formalization attempts. In the past 
years, however, there has been a growing perception that 
these entrenched and extreme positions are not very 
useful in dealing with the complex interactions between 
formal artifacts ad informal practices. Nevertheless, even 
though radical extremists such as those have perhaps 
become more rare nowadays, the reference chart defined 
by the formalization axis characterized above still regu-
lates, to a great extent, the decisions and discussions 
about the development and utilization of software in 
organizations.

Instead of arguing for or against the formalization 
of organizational practices (or even trying to define a 
“correct” level of formalization on the axis), we believe 
that the solution for the dilemmas described above can 
only be attained after a change in the ontological refer-
ence inherent to these issues, that is, we should disregard 
the reference cart defined by the formalization axis and 
search for new perspectives for the analysis of formal-
ization processes. Fortunately it is possible to detect 
reflexes of this task in studies undertaken in the past few 
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years in different areas, such as distributed cognition, 
Computer Supported Collaborative Work, and Science 
and Technology Studies. Based on these studies, we will 
now examine theoretical resources capable of opening up 
new possibilities for us to consider the relation between 
formal artifacts and social practices in organizations.

Software between technical and social 
determinants

In the previous discussion we were able to identify 
the emergency of the contrast between formal software 
or artifacts, on the one hand, and practices of the social 
or organizational world, on the other. This contrast 
is generated by the discourses revolving around the 
development and use of ICT – both by the developers 
themselves and by their critics. Employing a common 
term in the anthropological discourse, also used by Bower 
and Star (2000, p.299), these discourses naturalized the 
software object as an exclusively “Formal” artifact (un-
derstood as a self-contained domain of reality), turning 
into invisible the countless associations of persons and 
things necessary and implied in order to allow ICT to 
work under the model of the deterministic logic machine, 
such as: users “configured” to suit software expectations 
(WOOLGAR, 1991), or even the indispensable and 
complex electricity network, with its various human and 
material elements (HUGHES, 1983). To illustrate this 
point, to those who argue that the circuits of a computer 
are nothing but logical artifacts that 'due to their binary 
nature' could only assume the status of "0" or "1", it is 
worth mentioning Pirsig's observation (1984, p.329): 
when the computer is off, it assumes neither state, but a 
third possibility that cannot be described wither by “0” 
or by “1”6 - which demonstrates the existence of implicit 
prerequisites when one thinks of the ‘binary nature’ of 
the digital computer.

Considering that the formal artifact is considered, in 
this naturalized view, as an object with specific properties 
and functions, defined at the time of its construction 
and independent of its later ‘application’ to contexts of 
specific usage, this position also corresponds to technical 
determinism. Even though few authors explicitly adopt 
this label, the technical determinism is usually associated 
with the various works, such as many in the technical 
software area, that are based on the assumption that a 
technology is capable of determining, due to its intrinsic 
characteristics, the way individuals and organizations 
use it. The relationship between technologies and orga-
nizational practices in these works is usually formulated 
(when this is done at all) as an “impact” caused by 
technology on an organization or on the society that 
employs them. Accordingly, although software develop-
ers have to deal in practice with different associations 
of heterogeneous elements in the construction and 
deployment of software in organizations – each with 
their own specific characteristics – achieving what Law 
(1992) calls "heterogeneous engineering” – for most of 
the members of the technical computing and informat-
ics7 community, the object software appears naturalized 

as a formal artifact or algorithmic logic machine, freed 
from the contingencies of its creation and of the situated 
nature of its meaning (BOWKER et al., 2000 p.299). 
This leaves them deprived of theoretical concepts and 
resources to question the challenges they face in prac-
tice. One of the goals of this paper is, therefore, to find 
resources to find the software not as a “pure technical 
object”, but in a state of unfamiliarity that can soften 
the effects of the naturalized view and of the technical 
perspective, making visible the social and technical com-
plexes in software production and use in organizational 
contexts. By highlighting the situated aspect and the 
contingencies involved in software utilization, however, 
it is necessary to avoid the risk of moving to the other 
extremity. The technology sociology work line known as 
social constructivism, for instance, is based on the correct 
assumption that technologies are inexorably linked to 
the interpretations bestowed on them by different social 
groups, and concludes – hastily, in our opinion – that 
it is these (sometimes conflicting) interpretations that 
determine the practical effects of technology, and not their 
technical characteristics. As a consequence, one tech-
nology would always possess “interpretative flexibility” 
(PINCH et al., 1987), that is, it would essentially be a 
social construction resulting from the interpretations of 
its users, instead of a mere reflex of the capacities of the 
machine (GRINT et al., 1997, p.10). The problem of this 
type of argument is that is still operates in the formaliza-
tion axis shown in the Figure, only displacing the effect 
of a software – or, to use a term by Orlikowski (2000) 
“technology in practice” – to the opposite pole, inserting 
it in the “social domain”. The technical determinism - 
which considers the functioning of the software simply 
as the update of its algorithmic logic machine power – is 
replaced by a social determinism that assigns full power 
and autonomy to users for them to arbitrarily redefine 
the technical artifact, which “could always be ignored, 
resisted, or remodeled to attain goals usually perceived 
as being linked to their implementation in specific 
situations”, as incisively criticized by Kallinikos (2004, 
p.141). In practice, however, ‘interpretative flexibility’ 
is quite often limited and some aspects and behaviors of 
technologies appear to be considerably reticent about the 
desires of their users. On the other hand, totally deny-
ing the influence of formal artifacts on human behavior 
leaves us blind to the generative power these artifacts 
exert in practice.

In order not to incur in the extremes above, some 
authors advocate an intermediary position where the 
relation between technology and society (or between 
software and organization) is understood as an interac-
tion between certain characteristics due to technical 
factors inherent to the technology and others originat-
ing in social interpretations (ROSE et al., 2005). This 
position would be equivalent, in our context, to locating 
organizational practices involving software utilization 
at some intermediary point between the technical and 
social domains in the formalization axis of the Figure, 
that is, to define the effects of software usage as a juxta-
position of some “technical” and other “social” elements, 
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as previously observed. However, the core issue of the 
relation between software and organizational practices 
would still remain unanswered, for how would we be 
able to define which are the ‘characteristics inherent to 
technology/software’ without entering into an essentialist 
technical determinism, and symmetrically, how would 
we define those 'emerging characteristics of the social 
world/organization' without falling into a reductionist 
social determinism? 

Questioning software ontology
The issues discussed in the previous section are 

similar to the controversy about the status of scientific 
facts between realism and social constructivism in the sci-
ence studies (in short: are scientific facts discovered in 
nature, or invented by man?). Rouse (2002) argues that 
this conflict results from the supposition implicitly as-
sumed by both sides of the discussion that nature and 
society comprise two stagnant and self-contained com-
ponents of the world that interact between themselves. 
The basic assumption here is what Bruno Latour calls 
“modern constitution”, that is, an implicitly assumed 
ontological separation between Nature versus Culture or 
Object versus Subject – or yet Technology versus Society, 
- which Latour (1993) characterizes as typical of moder-
nity. Rouse (2002, p.63) compares this basic assumption 
to vampires, living-dead who continue to haunt our 
concepts and interpretations about nature, culture, and 
science. Thus, as a solution to the conflict, Rouse points 
toward several recent works that are based on the radi-
cal denial of the assumption that dichotomizes Nature 
/ Society (definitely piercing the heart of this vampire 
with a pole), to reconsider the world as a “complex field of 
discursive-material practices” (ROUSE, 2002, p.77). There-
fore, by looking at these discursive-material practices, it 
becomes possible to transcend essentialist boundaries 
a priori between nature and society, seeing the latter as 
the result of the stabilization of a set of practices. This 
perspective is subsumed by Rouse under the label of post-
constructivism (ROUSE, 2002, p.69) which Latour (2005, 
p.88ss.) simply prefers to call constructivism, without the 
“social” qualifier that would preserve the dichotomy (also 
see BARAD, 2003 and WEHLING, 2006).

Following the line of these researches, we can 
conclude that the issue described above between social 
determinism and technical determinism cannot be solved 
productively, as it is based on the implicit assumption 
of the formalization axis characterized in the previous 
section, insisting on the dichotomic opposition a priori 
between software as non-contextual technical artifact on 
one side, and specific contexts and situations concerning 
its utilization on the other8. That is, incorporating the di-
chotomy Nature versus Society into the pair of opposites 
Formal versus Informal, and considering them as large 
incommensurable categories essentially different from 
one another. Having considered this assumption, the 
effects of software usage, a typical example of a hybrid 
between ‘technical and social domains’, are understood as 
a mixture of two pure forms (LATOUR, 1993, p.78), which 

must be separated so that one can discern what originates 
in the subject – that is, in the social domain of the user 
organization – from what originates in the object – or 
in the technical domain: in the software “nature”. Thus, 
even the mildest opinions, which try to escape from ex-
treme technical or social determinisms described above, 
maintain, however, a belief in the ontological abyss be-
tween the technical and social domains, hindering one 
from facing software construction and usage processes in 
all their dense complexity, and leading to the aporethic 
discussion about the effects resulting from the “nature” 
of the software and those resulting from the interpreta-
tion of social players.

In order to productively examine this issue we 
must therefore abandon the reference chart defined by 
the formalization axis, rejecting the essentialist Formal 
/ Informal dichotomy, and redefining the ontological sta-
tus9 of software and at the same time of organizational 
practices of its use, in order to regard them neither as 
pure forms resulting respectively from the technical and 
social domains, nor as an aggregate of "pure" elements 
from these two domains. Therefore, our starting point 
will be analyzing a software always within its construc-
tion and utilization practices, as a hybrid at the same 
time formal and informal, or, as Latour (1993, p.51ss.), 
a quasi-object, quasi-subject, that is, a social and techni-
cal artifact located outside the formalization axis of 
the Figure, between and below two poles. The software 
becomes, therefore, a hybrid formal-informal mediator of 
variable ontology (LATOUR, 1993, p.85), that is, the 
technical/social and formal/informal adjectives are not 
seen as essential categories capable of providing us with 
ready explanations about the effects of software, but as 
the result of the stabilization of artifact development and 
utilization practices – results that require us to provide 
explanations.

As Pickering (1995) proposes, this viewpoint cor-
responds to the movement of a representationist perspec-
tive for an enacting language, which implies moving away 
from the perspective of technical artifacts (software) as 
mere impoverished representations of the social world in 
favor of the consideration of artifacts and their properties 
(for example, rigidity, formality, durability, determinism, 
etc.) as results continuously produced by means of the 
enactment of discursive-material practices. Therefore, the 
form, the meaning, and the properties of a software are 
not characteristics defined a priori, but resulting from 
the negotiation processes among all players (human 
and non-human) involved in its development and use, 
and must be regarded as precarious achievements (LAW, 
1992) that must be continuously confirmed in the prac-
tices. If, on the one hand, software artifacts produced 
inscribe intentions, prescriptions of organizational forms, 
interests, and visions of the world – thus collaborating 
to the configuration of the social space where they are 
employed - ; on the other hand, the material-discursive 
practices in the utilization context associate software 
with elements different from those originally expected 
– thus changing the very sense and meaning assigned to 
it (AKRICH,1992).
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Formalization as a multidimensional 
practice of association

Questioning software ontology as we did above 
also means abandoning our view of the formalization 
process as a one-dimensional movement along the axis 
of the Figure, adding the consideration of other dimen-
sions involved in the practices of software construction 
and usage. The multidimensional process of formalization 
thus generates the simultaneous production of formal 
artifacts and of organizational practices (both formal 
and informal), in a movement of mutual co-definition 
that Bowker and Star (2000, p.82) call convergence and 
that, infused with the same spirit, I prefer to call the co-
evolution of software and organizational practices, the latter 
encompassing not only the practices of the organization 
utilizing the software, but also those of its developers. 

Within this perspective, we can consider the for-
malization axis of the Figure as the one-dimensional 
projection of multidimensional formalization processes. 
Therefore the Formal category – linked, as we saw above, 
to the algorithmic logical machine model in the context 
of software development – consists of the element that 
defines this one-dimensional projection, where the latter 
is a result of the stabilization of professional practices in 
the computing area and of its contingent historical con-
stitution process, with strong bonds with both the polar-
ized and militarized world of the cold war (EDWARDS, 
2000) and with the modern style of thought (TEIXEIRA, 
2006). What Suchman states about a hammer, however, 
is also true in the case of a software: 

“Although the durable materiality of the hammer sup-
ports the statement that it exists before and after the 
moments of its use, it is nonetheless clear that its status 
as a hammer rests on its incorporation into the practice of 
some form of carpentry.” (SUCHMAN, 2007, p.21).

Although the software does not possess the evident 
“durable materiality” of a hammer, Suchman’s statement 
can still be applied to our context: notwithstanding the 
‘durable characteristic’ of a software behaving as an al-
gorithmic machine for symbolic processing10, the status 
of an ICT as a formal artifact depends on its incorpo-
ration into formalization practices in its development 
process. Accordingly, this is not about flatly denying the 
algorithmic or formal characteristic of a software, but of 
acknowledging the network of heterogeneous elements 
that needs to be woven – that is, associating individuals, 
concepts, professional programming and testing practic-
es, infrastructure of material components, organizational 
procedures, etc. - for a software to be enacted according 
to the deterministic logical machine. The formalization 
process, understood in its complex multidimensionality, 
therefore consists in the establishment of a heterogeneous 
network of individuals and things around the software 
artifact, whose real effect is both the software perfor-
mance within organizational practices, and the projection 
of these practices on the formalization axis as elements 
of the “social world”, and of software as a deterministic 
machine in the “technical domain”. These two moments 
are: the establishment of the heterogeneous network 

around the software and its projection on the formaliza-
tion axis – correspond to what Latour (1993, p.80ss.) 
calls the "multiplication of hybrids” and “purification”, 
thus allowing one to speak – in professional conversations 
on computing and informatics – of software as “pure” 
formal artifacts (that is, purified), whereas software 
production and utilization practices will actually work 
by associating complex heterogeneous networks (that is, 
proliferating hybrids).

Final considerations
This paper attempted to analyze the concept of 

formalization within the context of the development of 
computerized systems and their utilization in organiza-
tions. In the light of recent STS works, we could verify 
how the reference chart of the formalization axis is implicit 
in some of the recent discussions about the effects of 
software on health organizations, suggesting that the 
solution for the conflicts between social and technical de-
terminism must be found outside that chart. Therefore, 
an understanding of the formalization process related to 
software has been outlined, as a multidimensional prac-
tice of association of heterogeneous elements, resulting 
in a movement of co-evolution between software and 
organizational practices.

This increased comprehension sheds light on dimen-
sions which are not usually discussed in the technical 
areas of informatics, but usually treated as secondary 
and seen as unwelcome interferences. This makes these 
dimensions also be neglected in several projects of com-
puterized systems in the health area which lean on a nar-
row technicist view about information and informatics in 
the health sector (cf. MORAES & GÓMEZ, 2007).

 One of the important dimensions of the formal-
ization processes thus unveiled concerns the “sanction-
ing” characteristic of formal artifacts mentioned above 
(Section 2): the production of software and its incor-
poration into organizational practices bring with them 
the “formalization” of certain practices, in the sense 
that they are made – if not official and sanctioned – at 
least preferential and facilitated11. By making these as-
sociations visible, therefore, I expect to contribute to 
the acquisition of analytical resources that will not only 
enable a critical appreciation of formalization practices 
in organizational contexts of the health sector, but also 
be useful in practical intervention in the sense that 
they build computerized systems that may effectively 
contribute to the quality of health services, taking into 
consideration the social and technical unfolding of their 
development and use.
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Notes
1. The Science and Technology Studies (STS) are syn-
thetically presented in (HACKETT et al., 2007). For 
works more relevant to this article see, for instance: 
Akrich (1992), Callon (1986), Latour (1993, 1999, 
2000, 2005), Law (1992); Law and Hassard (1999). 
For a summary of the various lines of thought about the 
relations between technology, innovation and society see 
Machado (2006).

2. There are actually several types of formal language, 
as defined and hierarchized by linguist Noam Chomsky 
(1956).

3. Indeed, the mathematical model known as the Tur-
ing machine (TURING, 1936) became the computing 
paradigm par excellence, although, as (SCHNIZEL, 2004) 
states, alternative computing models resulting from 
more recent innovations such as genetic algorithms and 
quantum computing, may challenge this core position 
assigned to the algorithmic processing of symbols. 

4. Even though a large amount of technical works in the 
software area still fit within this classification, it is actu-
ally possible to refine it a little more and discern – as Eden 
(2007) does, different paradigms within the computing 
area, each one with a different ontological status for the 
software artifact. In greater accordance with sociology, 
MacKenzie (2001, p.299ss.) presents an excellent discus-
sion about the different meanings of the term “proof” 
in different sub communities of the computing area, 
comprising what he calls “proof communities”.

5. See Latour (1993) for the concept of purification 
within this context and the discussion of Section 4.

6. Pirsig evokes the Japanese tradition of zen buddhism 
by saying that the circuit turned off is in a state of “Mu”, 
word used by zen masters to indicate that the question 
has been made incorrectly and thus cannot be answered 
by a “yes” or by a “no”, and therefore means something 
like “withdraw the question” (PIRSIG, 1984, p.329).

7. There are, as usual, notable exceptions that already 
have a long tradition, such as, for instance, in the Eu-
ropean computing community – Porto de Albuquerque 
(2007) – and with a growing representation in the Brazil-
ian academia - Cukierman et al. (2007).

8. Please note that, in the second edition of the classic Plans 
and situated actions, Schuman (2007, p. 21) notes, with re-
markable intellectual honesty, that the suggestion made in 
the first edition, saying that formal artifacts (plans, in this 
case) are somehow outside the action had the side effect 
of reinforcing the dichotomy between plan and execution, 
which exactly what should be questioned.

9. About ontological questionings proposed by recent 
works in STS see Mol, 2007.

10. As Law reminds us (1996) the same concept of 
“durable materiality” of an artifact can be put to test in 
the relational perspective of STS when the stability of 
relations that allow us to verify such durability changes, 
and then the very state of the artifact as such undergoes 
alterations.

11. In this sense the concept of inscription as proposed by 
Akrich (1992) is especially interesting. For an example 
in the context of business process modeling see Porto de 
Albuquerque and Christ (2007).
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