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Sociotechnical perspectives for data practices.
The impact of data-driven approaches to design theory
and action.

Abstract.

This paper explores the ways data is transforming design processes,
investigating its potential in shaping architectural theory. The study adopts a
theoretical framework that views the architectural project as a sociotechnical
entity unfolding through a network of actors and documents. By observing two
selected case studies, their methodologies and tools for collection, analysis, and
synthesis are described, leading to a discussion of data production, its sources,
and the actions required for its application. Examining the production network
that generates data, making it apt for use, ties it to its evolving significance for
architectural theory and practice. The apparent objectivity regarding data
applications is then critically examined, letting the socially embedded nature of
its practices emerge. Ultimately, data represents a challenge for architects to
reflect on their role and competence in a network of actors.

Keywords: Data Practices, Sociotechnical Studies, Architectural Project.

1 Introduction.

In the evolving intersection of architecture and data applications, this paper delves into
exploring of how data integration transforms the design process. The research aims to
investigate what data can offer to the understanding of architectural processes. As the
relevance of data in architectural decision-making becomes increasingly pronounced,
the paper scrutinises the multifaceted applications of data in addressing urban
challenges. Laboratories and research centres actively contribute to this transformation,
crafting advanced tools tailored to facilitate meaningful changes in urban design [1, 2].

While research on data practices, meaning its manifold ways of applications and use,
quickly grows in terms of practical endeavours [4-6], and considering the potential
impact they may have on architectural competence, theoretical considerations may be
drawn in order to further the understanding of architectural practice. By examining the
intersections between data practices and architectural practices, the study recognises
the reciprocal relationship between data production, its sources, and the actions
required for its application. The exploration extends to the development of the intricate
relationships among data, its conditions of existence, its devices and the production of
related facts and technologies. As the architectural landscape embraces new tools
capable of synthesising diverse datasets, this paper navigates the evolving significance
of data and its stages of institutionalisation, offering critical insights for architects in
shaping the trajectory of design action within data-rich environments.



The contribution will explore first the materials and methods and the empirical
foundation, emphasizing the relationship between data-driven approaches and urban
concerns. Second, the sociotechnical framework will be introduced as the background
within which the architectural project is considered. Third, specific case studies will be
examined in terms of methods, goals, and tools for data synthesis. Subsequently, the
evolution of data-related facts and technology will be explored, addressing the
consequences for architectural practices and design action in terms of critical and
theoretical understandings.

2 Materials and methods

The intricacies urban environments face making data a required asset for supporting
decision-making processes: ensuring sustainability, improving performance and well-
being, and adapting to evolving needs [2, 7]. This spectrum of challenges effectively
intersects with the domain of architectural design, and, as such, there is an escalating
research interest in this domain to uncover the multifaceted applications of data [8, 9].

The widespread research interest is exemplified by the active efforts of many
laboratories and research centres. Examples of such laboratories will follow to illustrate
the empirical ground over which considerations are later drawn, while providing a
picture of the evolving landscape of research efforts, which scope of investigation lie
with data practices, finding ways to use data towards urban applications.

The Urban Ergonomics Lab in Beijing is committed to devising innovative spatial
strategies that tackle diverse issues in urban space and architectural practices impacting
the sustainability of Chinese cities [10-12]. In the Netherlands, a cluster of laboratories
working on similar issues are the Amsterdam Metropolitan Solution, the Senseable
Amsterdam Lab and The New Open at TU Delft, which use Amsterdam and other Dutch
cities as testbeds for data collection and synthesis [4, 13-18].

The research carried out by these laboratories is analysed to determine what concerns
both the literature and their ongoing projects to highlight the actors taking part in the
development of knowledge in data-driven architecture making.

The laboratories so far showcased represent the main case studies closely observed-
However, many other examples exist around the world, encompassing very similar
research interests. In Boston, the MIT Senseable City Lab in Boston is a well-known
research centre committed to examining urban dynamics, and the Civic Data Design
Lab shares similar interests focusing more on human-generated social data, with
projects extending beyond the U.S. and oriented towards policymaking [19-22].
Affiliated with MIT Senseable Lab, the Stockholm Senseable Lab, and the Singapore-
MIT Alliance for Research and Technology, provide other perspectives on data
practices. In Italy, the Milan-based Laboratorio di Simulazione Urbana Fausto Curti
engages in research projects to find a middle ground between human-generated and
environment-generated data [23-26].



3 The sociotechnical reading of the architectural project

Data practices refer to those research efforts focused on tackling the vastity of data and
conceptualising practical applications and theoretical issues. Regarding urban
environments, the challenges are manifold, and data is increasingly considered a
favourable resource. However, strategies concerning the development of urban
environments intersect with architectural practices and the design process. It is
necessary to consider design action to delve into the development of data practices and
their meaning.

The architectural project can be understood as an inherently processual entity, not
merely a result but a collection of practices that unfold over time. While the ultimate
output is realising a physical modification of space, architects, in their daily
endeavours, do not directly build walls. Instead, their operations and actions materialise
in the form of the project itself—a dynamic and performative cloud of documents
capable of effecting tangible changes in the world [27].

In breaking down the intricacies of architectural practices, it becomes evident that
architects primarily engage in creating and exchanging documents. This perspective
stems from the inherent needs of the design process, where any social or bureaucratic
interaction must be made explicit and communicated to other actors [27]. For this to
happen, the architect relies on specific supports, such as records, inscriptions, and
documents whose codes are commonly known and shared among the actors involved
[28].

The design process thus unfolds through the continuous exchange of documents
among various interlocutors and actors. This cycle, driven by repetitive exchanges that
open and close to possibilities, happens through the progressive expansion of this
documental cloud, which increases in size and complexity over time. The multiplication
of documents and their increasing concatenation play a pivotal role in propelling the
project through many stages of institutionalisation [3]; if it works, this rhythm ends
with a space modification.

The project's first support for exchange is a variety of documents, from sketches to
technical drawings, from emails to reports, and so on. This exchanging activity is a
collaborative action involving at least two actors negotiating and producing further
registrations. Observing such processes this way reveals a direct correlation between
the growth of the documental cloud and the increasing humber of actors involved. The
reticular-relational model, as developed by Bruno Latour [3], aptly captures the
multiplicity of documents exchanged and produced within this network, highlighting
the transdisciplinary nature of the exchange essential for project development. When
one looks at the practices of making architecture, through which space is modified,
action is hybrid and diffused among actors, both human — architects, engineers,
stakeholders, citizens — and nonhuman - objects, tools, technologies, norms,
constrictions, organisations [29-33].

Within this intricate web, the succession of actions occurs thanks to and because of
humans and nonhumans who symmetrically partake in the making [34]. We can
imagine architects in the very first stages of a project being engaged in the process of
considering instances and problems, exchanging ideas and solutions with other



architects, reach a temporary stop, after which maybe other actors are brought in to
allow the project to continue developing. Here, architects are human actors who
explicitly express their considerations and exchange them with other human actors
through nonhuman carriers: instruments, tools, and codes. Their presence is as much
relevant and necessary as it is that of human actors [27, 34].

While understanding the core actions of architects is set on document exchange and
production, their role takes place among a reticular network of actors where they
develop strategies that are context-specific, never univocal, and dynamically adapted
to the nuances of each context [27]. Design action unfolds within identifiable spaces
akin to Latour's scientific laboratories, aptly termed "bottega" and "offices" [35]. These
spaces are the container from which the documentary multiplicity emanates,
encapsulating transdisciplinary competencies and serving as the professional domain
of architects. Here, materials, tools, and technologies serve as instruments through
which the project materialises into written works. In these environments, space is
scrutinised, problems are analysed, information is synthesised, visions and narratives
converge, and instruments and architects become intertwined.

4 Results

Avrchitects have always been concerned with the ways of processing information within
the design process. Today's great potential with data and its embedded information lies
in the vastness of datasets derived from numerous sources, which could be examined
comprehensively [36-38] to let new meaningful urban dynamics emerge.

Beyond present issues, the Urban Ergonomics Lab anticipates future challenges and
aims to enhance the quality of urban spaces, challenging traditional design practices
and the referentiality of architects as sole decision-makers. Indeed, the premise for the
development of Urban Ergonomics is that the subjective perspective of the architect is
recognized as problematic because it is neither universal nor reproducible. What is
proposed with Urban Ergonomics is a design method where the use of data represent
the asset to enlarge the scope of considerations the architect would otherwise be unable
to reach. [1, 39]. To do so, studying the relationship between human behaviour and
spatial design and finding possible bridges is crucial. The objective is to exploit social
and behavioural dynamics data to design [1, 6]; this also implies prompting a
reassessment of architectural practices by developing methods to support decision-
making at the scale of architectural and urban design: this is done by integrating the
knowledge developed on datasets reflecting people's interactions with the form of urban
environments.

To carry this objective forward, the lab has been implementing a methodology to
become integrated into the design processes, which allows the translation of collected
data into viable information to support design decisions. To do so, an initial hierarchical
taxonomy of experiences is deployed, and a set of tools is adopted to analyse and
quantify them. The registering devices are thus essential to allow the collection of data
that measure physiological responses to the environment.



The Amsterdam Metropolitan Solution aims to foster innovation and address urban
challenges by establishing collaborations among government bodies, businesses,
research institutions, and citizens. Here, solutions for sustainable urban development
are implemented. Many of the research projects currently under progress are focused
on harnessing data deriving from phones, social media, and urban sensors. With such
assets, the aim is then to predict behaviour of people in indoor and outdoor spaces while
also developing tools that allow the integration of different and heterogeneous datasets
on the same platform [2, 14, 16, 19, 40, 41].

With a combination of ongoing projects each tackling different topics and issues,
this laboratory, in collaboration with many other stakeholders, has been focused on
leveraging social media data, open data sources, and environmental data to be supported
and analyzed critically on the platform called “Social Glass” [2]. Its objective lies in
generating valuable insights to enable a better-informed decision-making process to be
used by third parties, from public governmental entities to private firms working with
urban environments, such as architects and planners.

While the Urban Ergonomics Lab is completely focused on developing a
methodology of action while working on specific architectural projects, the Amsterdam
Metropolitan Solution carries out research projects whose aim is to showcase issues
and produce general solutions. Another element of difference is the nature of the data
that is collected and analysed: in the first case study, the data considered traces human
physiological responses to the environment where the sources are human beings
directly, whereas the others consider data deriving from other indirect sources, such as
apps, phones, and online activity.

Among these laboratories, many differences may occur in terms of the types of data
considered, their sources and how to transform them into knowledge and methodologies
apt for use; what remains similar across them is the presence of a great variety of
nonhumans that partake in the process of developing such knowledge. Without
registering devices such as headset simulators, phones, or cameras, for example, none
of these laboratories could collect data on human dynamics, process them and then
devise ways to synthetise them in a representative and useful way. These explorations
raise broader questions encompassing both the entities involved and the knowledge
production process around the use of data. Data practices can be followed in their
complex development to understand the intricate relationships among data, its
conditions, and the production of facts and technologies concerning it [42].

Contemporary actors in urban processes and future strategies must consider the
instances derived from data practices' empirical work and their theoretical implications.
Architects' expertise and role may shift because the potential of data lies in the related
emergence of new tools capable of synthesising different datasets. To understand this
shift, it is essential to reconsider the evolving significance associated with data and its
increasing stages of institutionalisation [43].

Data collection methods vary, whether indirectly through third parties or directly
through experiments with the help of specific devices in different scenarios. Indeed,
once data is collected, the ways it is assembled and meaning is construed can shift
significantly across locations, conditions, and projects. This process entangles humans,
registering devices, data, synthetical tools, experiments, and projects, one influencing



the other in a continuous back-and-forth dynamics. Effectively managing this
complexity and communicating it to the scientific community, as well as establishing
methods for data assemblages and tools toward specific objectives is a challenging task
undertaken by research centres like those mentioned.

Drawing on the notion of black boxing as conceptually developed by Latour [42], it
can be argued that data practices are still in the process of their making, and in this
process, the social and technical dimensions are still openly at work to converge on
final products. The outcomes of such data practices, whether a platform of data
assemblage or visual tool showing hidden patterns concerning human dynamics are not
yet opaque; their inner mechanism and the choices behind it can be traced and made
visible [34].

In this sense, following Latour's and Yaneva's work, these research centres working
to achieve the construction of facts and technologies on data represents a significant
ground for observation, providing examples of the multifaceted, social and technical
nature of design action [44, 45]. Thus, we can consider how the development of facts
is happening and draw some critical considerations as to what insights data practices
can offer to urban and architectural ones.

When exploited for its embedded information, data becomes linked with the
meaning of the phenomena it depicts. This can encompass various aspects such as urban

, human interactions, and physiological responses to precisely configured spaces [2,
46] — all studied to inform decision-making at the architectural and urban scale. With
the amount of data that can be collected nowadays, the possibility opens to scrutinising
human actions and interactions and synthesising them to a degree that facilitates the
derivation of statistical considerations. The underlying implication would be that, via
experiments and simulations, ongoing projects can be tested, and the morphological
features of already-built spaces can be assessed.

The experimental production of facts and technologies aligns with the main features
of technoscience — experiments, simulations, instruments, ontologies, and laboratory
environments [42]. In this context, one outcome could be to offer a positivist view of
data, one where its meaning is deemed and understood as objective [1]. This would
imply treating data not as a simple trace but as a faithful description, objective and
natural, of the phenomena it traces, and, in this sense, statistics and laws can be defined
upon it [47]. This pursuit of knowledge on data practices has many implications for
future practitioners, especially in the technological dimension of the profession, where
new tools can represent a challenge to design action [48, 49].

Digital tools able to synthesise large quantities of data are already present in
architectural design and, as Carpo noted, have a way of proving effective in changing
its practices, both in terms of technical development and conceptualising design
problems [50]. However, as architects, when we question the efficacy of architectural
action, is the issue genuinely rooted in a need for more objective, verifiable
information?

Following the positivist vision that data can provide neutral and objective
information, technological instruments, such as location-based apps, social media, and
immersive realities [20, 51-53], enable the quantitative analysis of phenomena that
could previously only be qualitatively studied [54]. The process involves leveraging



statis-tics to legitimise this quantitative analysis. However, the neutrality of this process
is apparent.

Consider a scenario where multiple phenomena related to a space could positively
support design decisions. In data collection, there is already a form of decision-making
a priori that selects which phenomena and, consequently, which data are considered.
This decision-making process is closely intertwined with the types of registering
devices available to each laboratory in each context; it is thanks to these devices that
the phenomena can be registered, and thus, data takes the form of an inscription. [42].
Moreover, the selection, collection, and analysis are likely oriented towards a final,
perhaps general, presupposed goal. In this context, data represents a phenomenon and
enables it to be registered and interpreted. However, the entire process, from collection
to analysis to synthesis, is not neutral; instead, it carries a complex social and technical
network of interactions.

The approach of critical theory can help recognise the lack of neutrality in this
intricate process, acknowledging phenomena on human dynamics and behaviour as
socially produced rather than exclusively governed by natural laws [47]. The entire
process, from collection to analysis and synthesis, is socially embedded, with each step
influencing the others. Actors, including humans and nonhumans, continuously
interact, shaping the data-rich environment. Devices used for data collection also play
a role in influencing both data and human actors. This web of interactions forms
significant chains, linking people, things, expertise, organisations, tools, devices, and
instruments. In data-rich environments, these actors participate in a continuous process
of bonding and re-bonding, producing facts and technologies.

Data itself takes on an instrumental presence and a capacity for action, thus
becoming a powerful nonhuman actor in shaping architectural processes. Additionally,
for data to manifest the phenomena it represents, various technical inscription devices
are necessary to create these records [19]. Consequently, data functions as a nonhuman
participant and can be interpreted as symbols, inscriptions, and documentation of the
design procedure. Recognising the socially produced nature of these practices,
architects must adapt to emerging tools and actively participate in shaping the trajectory
of design action within data-rich environments.

Within this framework, the potential is for data to offer a unique opportunity to open
the discourse to diverse and plural architectural perspectives. The vast datasets, derived
from various sources that reflect urban dynamics, human interactions, and responses to
spaces, present a rich tapestry of insights. As active participants in decision-making
processes, architects could leverage these diverse perspectives to inform their designs
and enrich the dialogue surrounding urban development.

In embracing plural perspectives, architects can harness the power of data not only
as a tool for technical advancement but as a catalyst for inclusive decision-making. The
very nature of data, with its multitude of sources and narratives, encourages architects
to consider a broader spectrum of influences in their design processes. This inclusivity
fosters a more holistic and responsive approach to architectural practices, aligning with
the evolving needs of diverse communities.



5 Discussion and conclusions

This study’s findings lie with the possibility of observing and drawing critical
considerations from the innovations brought about by research laboratories working
with data applications to architectural and urban environments. As the creation of novel
approaches and instruments for maximizing the potential uses of data in urban settings
is increasing, collected data can be translated into insightful knowledge to support
design choices.

However, in navigating the evolving landscape of data practices within architectural
research, we find ourselves at a crucial intersection of technological innovation, design
processes, and societal implications. Data integration to the project challenges
traditional notions and reshapes the profession's technological dimension. Along with
practical applications, this potential for translation and the impact on architectural
competency should be addressed theoretically as well. Within the theory of the
architectural project and the relational reticular model of distributed action, as
developed by Latour, it is possible to recognise the lack of objectivity and neutrality
that data seem to represent and thus comprehend it as yet another actor coming to play
a part in the design process.

In this sense, the potential impact of this study lies in observing and detailing the
development of facts and technologies within these data-driven research which can lead
to an analysis of this innovation, thus allowing architects to actively reflect on their role
and competence in a network of actors. Within this perspective, decision support tools
derived from data hold the potential to go beyond conventional boundaries and catalyse
a shift towards more inclusive, equitable, and sustainable architectural practices.
However, providing contextual descriptions of very specific research efforts in data
practices limits the study to situated descriptions and theoretical considerations.

Future prospects may be represented by undertaking detailed examinations to
understand how such methodologies and platforms used in data-driven architectural
practices might evolve into standard procedures. This may involve tracing the trajectory
of their adoption, identifying key factors that contributed to their acceptance, and
assessing the visible impact on architectural expertise.
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