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A B S T R A C T

This paper contributes to the literature by shedding light on the impact of digital technologies on the policy-
making process. Specifically, it focuses on the formulation phase of policymaking, where policymakers discuss, 
draft, and approve formal legislation that directly or indirectly involves digital technologies. By drawing on the 
assemblage theory, the paper argues that the assemblages of existing technological and legal systems signifi-
cantly influence the policymaking process during the formulation phase. Through a case study of the Italian 
reform of the Digital Administration Code (DAC), the paper offers a new framework that unpacks the various 
dimensions – organizational, normative, political, and technological – of the policy formulation phase impacted 
by techno-legal assemblages. This research provides valuable insights for policymakers tasked with discussing, 
drafting, and approving policies to digitize relevant public administration sectors.

1. Introduction

The formulation of contemporary policies is increasingly influenced 
by the dynamic interplay between pre-existing policy frameworks and 
the rapid evolution of digital technologies. In the digital era, policy 
formulation is not an isolated endeavor but rather a process deeply 
embedded in and reliant on established legal, regulatory, and techno-
logical systems (Borrás & Edler, 2020; Edmondson et al., 2019). These 
existing systems provide a foundation and a constraint, shaping how 
new policies are developed to address emerging challenges and oppor-
tunities. By examining how contemporary policymaking leverages and 
reshapes these systems, this paper sheds light on the complexities of 
formulating policies capable of being effective in a rapidly evolving 
digital landscape. To do so, the paper explores the impact of digital 
technologies on one specific phase of the policy cycle, the formulation 
phase.

The policy cycle framework (Howlett & Giest, 2012; Lasswell, 1971) 
provides a comprehensive lens to assess how digital technologies 
reshape the policymaking process. The framework has become a key tool 
in the field, enabling researchers to unpack the nuanced intersections of 
technology and policymaking (Janssen & Helbig, 2018; Valle-Cruz & 
Sandoval-Almazán, 2024).

Existing research has examined the broader influence of digital 

technologies on the policy cycle (Craglia et al., 2020; Gilardi, 2022), as 
well as their impact on specific phases such as agenda-setting (Coelho, 
Cunha, & Pozzebon, 2022), implementation (Marchesani et al., 2023; 
Tangi et al., 2021), and evaluation (Sun & Medaglia, 2019). This body of 
work highlights how digital technologies transform practices, actions, 
and roles across the policymaking process. By leveraging the policy cycle 
framework, researchers have gained a granular understanding of how 
digital technologies enable more data-driven, participatory, and adap-
tive approaches to policymaking while also exposing vulnerabilities 
such as digital divides, algorithmic biases, and governance gaps (Koryzis 
et al., 2023; Schiff & Schiff, 2023; Valle-Cruz & Sandoval-Almazán, 
2024).

Despite these contributions, two critical aspects of digital technolo-
gies’ impact on the policy cycle remain underexplored, limiting our 
understanding of their transformative role. First, the prevailing linear 
conceptualization of technology’s role in the policy cycle (Coelho, 
Cunha, & Pozzebon, 2022; Kolkman, 2020; Qiu et al., 2023) often 
overlooks the multidimensional impact of digital technologies and pol-
icymaking. Rather than shaping policymaking in a straightforward, 
sequential manner, digital technologies are deeply embedded within the 
broader context in which policymaking processes take place, shaping 
and reshaping them in complex and dynamic ways (Justesen & Plesner, 
2024; Rip & Kemp, 1998). Second, the formulation phase - an essential 
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stage where digital tools and data can shape policy design and stake-
holder engagement - is often neglected in scholarly works (Ferreira 
et al., 2022; Höchtl et al., 2016). Digital technologies in the formulation 
phase have the potential to shape how policies are crafted, and stake-
holders are engaged.

Technology and legal frameworks create boundaries and establish 
norms that subsequent policy formulation processes must navigate 
(Reidenberg, 1997). As digital technologies become increasingly 
embedded in legal frameworks (Hildebrandt, 2017), they interact with 
these pre-existing legal structures, often requiring negotiations with 
existing laws to accommodate new policies (Contini & Cordella, 2015). 
This interplay means that digital technologies do not simply impact 
policy formulation in isolation; they operate within, challenge, and 
sometimes transform the legacy of past policymaking embedded within 
legal structures.

Consequently, a deeper, more nuanced understanding is needed of 
how digital technologies not only influence the immediate policy de-
cisions being made but also engage with the established legal frame-
works that shape these decisions.

Accordingly, this paper aims to examine how policy formulation is 
shaped by the intricate intertwining between technological advance-
ments and the legal frameworks that serve as the backdrop for policy 
formulation (Hildebrandt, 2018). To achieve this, we draw on assem-
blage theory (DeLanda, 2016; Deleuze & Guattari, 1983, 1988; Lanzara, 
2009) and utilize the concept of techno-legal assemblages (Contini & 
Cordella, 2016) as an analytical framework. Hence, the paper addresses 
the following research question: How is policy formulation shaped by 
techno-legal assemblages?

To address this research question, we examine the case of the Italian 
reform of the Codice dell’Amministrazione Digitale, herein the Digital 
Administration Code (DAC). Initiated in 2016, this legislative effort 
aimed to establish a comprehensive legal framework to standardize the 
provision of digital services within the Italian Public Administration, 
enhancing interactions between government and citizens. However, 
during the DAC’s formulation phase, significant conflicts emerged with 
the existing provisions of the Processo Civile Telematico, herein Civil Trial 
Online (CTO, also known as Trial on-Line), a well-established frame-
work of legal norms and technological standards designed to digitalize 
Italy’s Civil Justice system (Carnevali & Resca, 2014).

To analyze the impact of the CTO on the DAC’s formulation, this 
paper adopts an explanatory case study approach, employing docu-
mentary analysis and interviews with high-level policymakers. This 
method allows us to thoroughly investigate how the techno-legal 
assemblage of the CTO shaped the DAC policy formulation.

Our findings contribute to the literature by presenting a compre-
hensive framework that unpacks the dimensions of policy formulation 
shaped by techno-legal assemblages. Specifically, we identify that 
techno-legal assemblages mold the organizational, technological, po-
litical, and normative dimensions of the policy formulation phase. This 
framework advances a more sophisticated understanding of the role 
technology plays in shaping the policymaking process, moving beyond 
simplistic, linear models to address the intricate interactions between 
legal and technological structures.

The proposed framework underscores the importance of formulating 
policies that align with the rapid pace of technological change and 
maintain coherence across regulatory and technological domains. 
Furthermore, the paper offers practical insights for policymakers to help 
them formulate policies that are both effective and resilient, better 
equipped to manage the complexities introduced by rapidly evolving 
digital technologies.

The paper proceeds as follows. Section two reviews key scholarly 
contributions on the relationship between technology and the policy 
cycle, with a specific focus on the policy formulation phase. Section 
three introduces the analytical framework of techno-legal assemblages 
and explains the operationalization of its core concepts. Section four 
outlines the research design, including methodological choices, case 

study selection, data collection, and analysis approach. Section five il-
lustrates the findings from the deductive and inductive analyses. Section 
six discusses the impacts of techno-legal assemblage on the policy 
formulation phase and proposes a theoretical framework for conceptu-
alizing its different dimensions. Finally, section seven summarizes the 
paper’s contribution to academic literature and implications for poli-
cymakers, acknowledges limitations, and suggests avenues for future 
research.

2. Related research: exploring the impact of digital technologies 
on the policy cycle and the overlooked policy formulation phase

In digital government research, the policy cycle framework is a 
principal tool for discussing the planning, design, and execution of 
policies enhanced by digital technologies (Gilardi, 2022; Janssen & 
Helbig, 2018; Simonofski et al., 2021; Valle-Cruz & Sandoval-Almazán, 
2024). Stemming from the seminal work of Lasswell (1971), the policy 
cycle has proven to be valuable in breaking down the different stages of 
the policymaking process, which are: agenda setting, policy formulation 
and decision-making, policy implementation, and policy evaluation 
(Jann & Wegrich, 2017). Against this backdrop, limited attention has 
been devoted to assessing the impact of digital technologies on the 
policy formulation phase, despite reiterated calls for further scrutiny 
(Ferreira et al., 2022; Höchtl et al., 2016). In this section, first, we 
provide an account of related works discussing digital technologies 
against the whole policy cycle and the specific phases; second, we 
illustrate findings from prior literature focusing on the formulation 
phase, exposing relevant gaps that justify our research purpose.

2.1. Digital technologies transforming the policy cycle

Prior literature has emphasized the role of digital technologies in 
accelerating the entire policy cycle, allowing policymakers to deliver 
quicker evaluations and responses by leveraging digital technologies 
(Mureddu et al., 2020). The integration of continuous feedback mech-
anisms, powered by algorithms and simulations, has transformed the 
nature of policymaking from a traditionally linear sequence to a more 
dynamic and responsive process. This shift enables policymakers to 
make more agile decisions, effectively addressing complex and emergent 
issues (Valle-Cruz et al., 2020).

These digital-driven processes have also redefined the role of poli-
cymakers, expanding their functions and capabilities. With data-driven 
tools, policymakers can identify novel policy solutions that were pre-
viously inaccessible or undetectable without technological support 
(Janssen & Helbig, 2018). Hence, digital technologies have accelerated 
the policy cycle allowing policymakers to respond more effectively to 
increasingly complex challenges.

At a more granular level, digital technologies have redefined specific 
phases of the policy cycle. In agenda-setting, open data initiatives have 
empowered citizens to influence policy priorities (Qiu et al., 2023), 
enhancing the legitimacy of policymaking (Ingrams, 2023). During the 
policy implementation phase, digital technologies have been instru-
mental in enhancing public service delivery (Maciejewski, 2017; Tangi 
et al., 2021), with a remarkable example being the Internet of Things in 
smart city initiatives (Marchesani et al., 2023). However, scholars 
caution that existing technological architectures can sometimes restrict 
the range of available policy options (Cordella & Gualdi, 2019; Gualdi & 
Cordella, 2023). Digital technologies also transformed the policy eval-
uation phase, enabling a faster and more comprehensive assessment of 
public services and policies (Agostino & Arnaboldi, 2017; Sun & Med-
aglia, 2019). Continuous feedback loops integrate evaluation 
throughout the policy cycle, ensuring real-time adjustments and refining 
processes across each stage (Valle-Cruz et al., 2020).

These contributions underscore how digital technologies have 
become a central force in shaping a more adaptive, efficient, and in-
clusive policymaking process. However, while much of the literature 
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emphasizes the benefits of digitalization in enhancing policy develop-
ment, another body of research examines its unintended negative con-
sequences. For example, the widespread adoption of data analytics tools 
for policy design and implementation has placed an increasing burden 
on public sector and government agencies, many of which lack the 
necessary capabilities to manage the needed datasets. This gap has led to 
internal resistance and administrative bottlenecks, hindering effective 
policy execution (Giest, 2017). Moreover, efforts to improve services 
fruition through digital tools have often produced unforeseen outcomes, 
requiring policymakers to reassess and modify service delivery models. 
For instance, Wolf et al. (2024) illustrate this challenge with the example 
of a health app designed to enhance public health protection. Rather 
than using the app as intended, citizens repurposed it to complement 
other behaviors, complicating not only policy implementation but also 
necessitating further policy analysis and adjustments (Wolf et al., 2024).

2.2. Digital technologies and policy formulation

In contrast to the extensive study of the entire policy cycle or specific 
stages within it, the formulation phase remains largely underexplored, 
despite increasing calls from both the digital government community 
(Höchtl et al., 2016; Simonofski et al., 2021) and public policy scholars 
(Ferreira et al., 2022; Hansson-Forman et al., 2021). Scholars have 
expressed concern over the lack of academic focus on policy formula-
tion, often described as “one of the most poorly understood of the policy 
process stages” (Ferreira et al., 2022, p. 173). The literature remains 
disproportionately focused on policy outcomes and implementation 
(Hansson-Forman et al., 2021). One of the reasons for this lack of 
attention is the inherent opacity of the formulation phase (Wu et al., 
2017), which is often dominated by policymakers with “specialist 
knowledge, preferred access to decision-makers, or a paid position in a 
particular government agency or department” (Howlett & Giest, 2012, 
p. 19). Accessing the complex environment surrounding policy formu-
lation is significantly more difficult and challenging than studying 
phases like agenda-setting or policy implementation, where public 
scrutiny and media coverage make information more accessible 
(Turnpenny et al., 2015).

In the domain of technology and policymaking, only a few notable 
studies discuss the impact of digital technologies on the formulation 
phase. Research has shed light on how Big Data Analytics provide pol-
icymakers with essential tools for evaluating policy options (Debnath 
et al., 2024; Fitsilis et al., 2022; Kolkman, 2020; Van der Steen, 2017) 
and for developing scenarios that minimize conflict among competing 
policy alternatives (Höchtl et al., 2016). Data-driven models also play a 
crucial role in enhancing policymakers’ understanding of public senti-
ment and expectations (Schintler & Kulkarni, 2014) allowing for a more 
contextually informed selection of policy instruments and increasing the 
robustness of available options.

Research has also explored how digital technologies have created 
new opportunities for citizen participation in the policy formulation 
phase. Studies highlight that this engagement can take a direct form, 
such as when governments use crowdsourcing platforms to solicit public 
input on specific policy options (Aitamurto, 2016; Coelho, Pozzebon, & 
Cunha, 2022). Alternatively, it can be indirect, as seen in the use of e- 
participation platforms and social media analytics to identify and cluster 
viable policy alternatives (Simonofski et al., 2021). Findings indicate 
that these mechanisms enhance inclusivity in policy formulation by 
integrating a broader range of perspectives.

However, while digitalization fosters public engagement, research 
also points to its role in the depoliticization of policymaking. Scholars 
have observed that as external stakeholders with technological expertise 
become crucial for managing and guiding policy choices, policy 
formulation increasingly takes on a technocratic character (Kunyenje & 
Chigona, 2022). This shift means that policymakers rely more heavily on 
data-driven, evidence-based assessments, reducing the influence of po-
litical considerations in decision-making (Valle-Cruz & Sandoval- 

Almazán, 2024).
Table 1 below offers a systematization of the different contributions 

studying the impacts of digital technologies on the formulation phase of 
the policymaking process.

Findings from prior literature show that studies discussing digital 
technologies’ impact on the formulation phase tend to illustrate how 
specific digital technologies, such as AI or Big Data, produce linear ef-
fects within policy formulation. Existing studies explain how standalone 
technologies affect discrete tasks in the formulation phase: for example, 
machine learning enhances scenario modeling, and digital platforms 
facilitate public participation.

The impact of digital technologies on policy formulation is further 
discussed by analyzing how policy leadership is shaped not solely by 
policymakers but through a sociomaterial entanglement of experts, 
polls, statistics, technologies, and coalitions, revealing how material 
elements like public polls and standards interweave with social struc-
tures to drive policy formulation (Oborn et al., 2013). However, these 
studies often fail to address the complex, multidimensional interactions 
between digital technologies and the existing legislative frameworks 
that redefine the techno-legal foundations that constrain and enable new 
policy formulation (Reidenberg, 1997). This techno-legal landscape 
(Reidenberg, 1997) functions as a dual force, providing new opportu-
nities for innovation while imposing regulatory boundaries that guide 
policy choices (Hildebrandt, 2017).

For instance, policy formulation processes involving law and tech-
nology have prompted debates about accountability and transparency, 
challenging traditional regulatory approaches, as seen in the Danish 
“digital-ready” legislation (Plesner & Justesen, 2022). Denmark’s “dig-
ital-ready” legislation initiative is aimed at ensuring that new laws and 
policies are formulated from the outset to be compatible with the 
existing techno-legal landscape. As Rip and Kemp (1998) pose, under-
standing these techno-legal landscapes is crucial for developing 
coherent policies that align technological capabilities with legal re-
quirements and societal values.

Our research aims to contribute to the literature by exploring the 
intricate relationships that underpin policy formulation, highlighting 
how technologies that intertwine with existing laws, resulting in techno- 
legal assemblages, shape the policy formulation phase. Insights from 
prior studies suggest that addressing these techno-legal assemblages 
head-on can lead to more robust, responsive, and aligned policy 
frameworks that are better suited to the digital age (Contini & Lanzara, 
2009). However, no clear indication of how these assemblages shape 
policy formulation is provided.

Accordingly, our research question is: How is policy formulation 
shaped by techno-legal assemblages?

Table 1 
Categorization of the digital technologies’ impacts on policy formulation.

Impact of technology 
on the formulation 
phase

Description Sources

Enhancement of the 
decision-making

Digital tools enable 
policymakers to increase 
awareness of the context and 
to better assess available 
options

Debnath et al. (2024), 
Fitsilis et al. (2022), 
Höchtl et al. (2016), 
Kolkman (2020), 
Schintler and Kulkarni 
(2014), Van der Steen 
(2017)

Facilitation of 
citizens’ 
contribution

Participation of the public in 
the formulation phase is 
encouraged through 
platforms and inputs that are 
better exploited

Aitamurto (2016), 
Coelho, Pozzebon, and 
Cunha (2022), 
Simonofski et al. (2021)

Depoliticization Reliance on digital 
technologies increases the 
need for technocratic 
expertise and reduces the 
relevance of political factors

Kunyenje and Chigona 
(2022), Valle-Cruz and 
Sandoval-Almazán 
(2024)
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To address this question, we examine the techno-legal assemblage 
concept, highlighting why it offers an effective analytical lens for un-
derstanding the role of digital technologies in shaping the policy 
formulation process (Reidenberg, 1997).

3. Analytical framework: techno-legal assemblages

To explore the complex interplay between technology and law in 
shaping policy formulation, this study employs the analytical framework 
proposed by techno-legal assemblages (Contini & Cordella, 2015, 2016). 
A techno-legal assemblage is defined as a “composite configuration” in 
which “the regulative properties of law and technology are intertwined” 
(Contini & Cordella, 2015, p. 128). In these assemblages, each compo-
nent co-evolves with the other to shape policy processes, decisions, and 
outcomes (Contini & Cordella, 2016). This concept allows us to examine 
how digital technologies not only support but actively redefine the 
constraints and possibilities within the policy formulation phase.

The assemblage theory provides the foundation for this approach by 
emphasizing the dynamic interactions between different elements that 
together form a cohesive yet non-homogeneous system (DeLanda, 2016; 
Deleuze & Guattari, 1983, 1988). The concept of assemblage refers to a 
social whole that consists of distinct yet interconnected parts – a unity 
that does not unify but instead preserves the heterogeneity of its com-
ponents (Deleuze & Guattari, 1983). Respecting the ontological status of 
assemblages, DeLanda’s (2016) late interpretation further refines this 
concept, describing assemblages as entities capable of “directly interact 
with one another” (DeLanda, 2016, p. 16). DeLanda’s work is particu-
larly significant as it builds on Deleuze and Guattari’s original concep-
tualization while bridging it with the social and organizational research 
that highlights how assemblages influence the contexts in which they 
emerge (Ciborra, 2005; Lanzara, 2009). For this study, we adopt an 
understanding of assemblage theory that acknowledges Deleuze and 
Guattari’s foundational work while aligning more closely with its recent 
interpretations and applications. Expanding on this theoretical founda-
tion, we introduce the concept of techno-legal assemblages (Contini & 
Cordella, 2016) as our analytical framework.

In techno-legal assemblages, digital technologies and law are not 
merely linked but deeply intertwined, forming interdependent re-
lationships where changes in one element might affect others (Lanzara, 
2009). This interconnectedness implies that any modifications within 
the assemblage during policy formulation can shape the entire system, 
reinforcing the idea that technological and legal components function as 
mutually constitutive forces within the policy landscape.

The notion of negotiation is central to this framework, highlighting 
how assemblages operate as arenas of constant interaction, where 
different logics converge to achieve functional coherence while main-
taining autonomy. These negotiations reflect a balance of competing 
interests, values, and institutional constraints (Mohr & Contini, 2011). 
Interdependency within the assemblage further underscores the inter-
connected nature of its components, where institutional logics, tech-
nologies, and human actors mutually shape the functionality of the 
system (Lanzara, 2009). Relationships within the assemblage are dy-
namic and contingent, emerging from the interplay of humans and non- 
humans, which collectively define the system’s behavior (Fox & Alldred, 
2022). Furthermore, assemblages evolve, adapting to external pressures, 
internal dynamics, and technological advancements. This evolution re-
flects phases of both stability and transformation, emphasizing the fluid 
and adaptive nature of institutional and technological structures 
(Lanzara, 2009).

Negotiation, interdependency, relationships, and evolution define 
how assemblages emerge, develop, and change over time (DeLanda, 
2016).

Thus, assemblage theory helps to better understand the dimensions 
of policy formulation shaped by the interdependent relationships be-
tween digital technologies and law (Contini & Cordella, 2016; Fox & 
Alldred, 2022; Gualdi & Cordella, 2022).

By leveraging the analytical framework of techno-legal assemblages, 
this study examines the intricate dimensions of policy formulation 
shaped by the interplay of technology and law. Through the case of the 
DAC reform, the paper explores how these assemblages influence poli-
cymaking processes, highlighting the interdependencies, negotiations, 
and evolutionary dynamics at play. This approach provides valuable 
insights into the challenges and opportunities arising from the integra-
tion of technology and law, offering guidance for policymakers seeking 
to develop more adaptive and effective policy solutions in an increas-
ingly complex socio-technical environment.

4. Research design

4.1. Research settings

To answer the research question, the explanatory case study 
approach has been chosen. This approach is ideally suited for addressing 
“how” research questions in scenarios where events occur independently 
of the researcher’s control (Baxter & Jack, 2012; Yin, 2018). This 
approach proves particularly adept at clarifying how techno-legal as-
semblages impact the distinct phenomenon of policy formulation.

The selected case study focuses on the Italian DAC reform, which is 
relevant to our research for three main reasons. First, its significance: the 
DAC reform represents a major national legislative initiative aimed at 
harmonizing all digital services within the public administration, mak-
ing it a pivotal effort in Italy’s digital governance landscape. Second, the 
level of access: the researchers were granted privileged access to the 
highest-level policymakers directly involved in the policy formulation, 
allowing for an in-depth understanding of the formulation phase and the 
factors shaping it. Third, the DAC reform offers a unique setting for 
examining how an existing techno-legal assemblage (the CTO) shaped 
the formulation phase. The DAC reform not only encountered pre- 
existing technological standards but also interacted with a dense 
network of technological and legal entanglements that define the CTO 
(Carnevali & Resca, 2014) which had pervasive impacts on how the DAC 
policy formulation unfolded. This case study is grounded in robust 
empirical evidence, enabling the researchers to investigate the DAC 
policy formulation in its natural settings with a nuanced understanding 
of how techno-legal assemblages shape policymaking (Benbasat & 
Zmud, 1999).

4.2. Case study background

The purpose of the reform of the DAC was to provide a standardized 
blueprint for digital protocols across various public bureaucracies and to 
facilitate interactions between public administration, the commercial 
sector, and citizens. The DAC also specifies essential technological so-
lutions necessary for the effective implementation of these protocols, 
which are periodically updated by the Agenzia per l’Italia Digitale, herein 
Agency for Digital Italy – AGID, under the Ministry of Public Adminis-
tration (AGID, 2022).

To ensure the DAC’s seamless integration and enforcement, it was 
crucial to align it with the pre-existing technological and legal in-
frastructures across the diverse bureaucracies within the Italian public 
administration. This alignment was necessary to avoid potential legal 
and technological complications. Many public bureaucracies developed 
bespoke technological systems and legal frameworks designed to sup-
port specific functions, which risked becoming obsolete if not harmo-
nized with the DAC’s regulatory framework (Consolandi, 2016).

A key challenge in applying the DAC was evident in its alignment 
with the CTO, which outlines both normative and technological stan-
dards for digitizing various procedural elements within civil justice, 
including online case file consultations, virtual interactions with judicial 
entities, and digital financial transactions (Carnevali, 2019). The CTO 
has been developed over more than fifteen years, requiring extensive 
resources allocated, refinement of legal and technological architecture, 
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and establishment of organizational standards across multiple layers of 
the Italian judiciary (Carnevali, 2019; Fabri, 2009).

The CTO’s guidelines can be updated through ministerial decrees or 
bylaws from the Ministry of Justice (2011, 2014). Legally, the CTO is 
built on a complex array of legislative measures, integrating primary and 
secondary sources, including ministerial guidelines and established 
practices (Petrucci, 2017). It is crucial to observe that, at the time of the 
DAC reform (2016), the CTO had already achieved considerable success 
in diffusing among the Italian judiciary, and expected results in terms of 
harmonization of civil justice were beginning to emerge (Carnevali, 
2019).

In 2016, the Italian Parliament passed Bill 179/2016 to reform the 
DAC. This bill outlined both the legal framework and technological 
specifications necessary for the DAC implementation. The policy 
formulation involved significant contributions from senior civil ser-
vants, specialists, and consultants from various Ministries, particularly 
the Ministry of Justice, which provided critical insights during the bill’s 
formulation.

The initial formulation of the DAC bill was presented by the gov-
ernment to Parliamentary Committees for detailed review. It included 
specific provisions, such as Articles 2.6 and 18.1, to govern the 
harmonization between the DAC and the CTO. These articles aimed to 
create safeguards for CTO procedures from the DAC’s jurisdiction. For 
example, Article 2.6 stated that: “The provisions of this Code shall also 
apply to civil and criminal trials, insofar as they are compatible and 
unless otherwise provided by the provisions on civil trial online”. The 
purpose of the government was to establish two distinct regulatory re-
gimes: one governed by the CTO and another by the DAC. To ensure the 
preservation of the CTO architecture, Article 18.1 stated: “The pro-
visions concerning the electronic filing of acts and documents in 
accordance with the legislation, including regulations, of Civil Trial 
Online shall remain in force”.

During the formulation of the DAC bill, Parliament was tasked with 
providing an advisory opinion on the government’s draft. This involved 
detailed discussions in multiple Parliamentary Committees. The most 
intense debates occurred in the Committee for Constitutional Affairs of 
the Chamber of Deputies (the Lower Chamber), which advocated for 
expanding the DAC’s applicability to all judicial procedures, therefore 
including the CTO, contrasting with the government’s draft that limited 
the DAC applicability to administrative and criminal proceedings. After 
several rounds of negotiations, the final version of the bill approved by 
Parliament maintained specialized provisions for the CTO while 
expanding the DAC’s jurisdiction to additional procedures, reflecting a 
compromise between the government’s objectives and Parliament’s 
recommendations.

The conflict between the CTO’s entrenched technical and legal ar-
chitecture and the DAC reform’s standardization objectives highlights 
the complexities faced during the formulation of the DAC. Under-
standing this conflict requires considering the CTO’s lengthy develop-
ment trajectory, which began producing promising outcomes after years 
of sustained effort (Carnevali & Resca, 2014). Policymakers working on 
the formulation of the DAC bill had to navigate challenging negotiations 
to balance the reform’s standardization goals with the CTO’s 
architecture.

4.3. Method

We adopted a qualitative research method to investigate the multi-
faceted ways the CTO techno-legal assemblage shaped the DAC policy 
formulation. This approach leverages the richness of qualitative data to 
generate novel insights into research subjects (Yin, 2018), offering a 
dynamic perspective on the evolving influences (Monteiro et al., 2022) 
of techno-legal assemblages on policy formulation.

The qualitative method enables to shed light on activities entrenched 
within specific public bodies, such as Parliament, Committees, and 
Ministries, allowing the researchers to account for the intricacies of 

actions and interrelationships inherent within these organizations 
(Symon & Cassell, 2012). A specific focus on policymakers’ maneuver-
ings is quintessential to understanding the nuanced procedures of policy 
formulation and their subsequent transformation triggered by techno- 
legal assemblages.

4.4. Data collection

Our data collection consists of documentary sources and semi- 
structured interviews. The formulation phase of the DAC reform took 
place from June to August 2016. Accordingly, the documentary sources 
include all the legislative and administrative acts enabling the DAC until 
2016: the original 2005 legislation and the 2010 and 2016 reforms; for 
the CTO, we examined all the primary (bills, acts) and secondary 
(administrative decrees) sources of law that were regulating the existing 
version of the CTO at the time of the DAC reform, spanning from 2010 to 
2015. In total, we examined 33 documents for 840 pages. This 
comprehensive document analysis helped establish a baseline under-
standing of the legislative landscape (Tarrant & Hughes, 2019) sur-
rounding the DAC reform. Table 2 provides an overview of the 
documentary analysis.

Concurrently, we conducted six detailed semi-structured interviews 
with key policymakers directly involved in the DAC formulation. The 
selection of the interviewees aimed to account for the three institutional 
actors involved in the policy formulation: the Parliamentary Commit-
tees, the Ministry of Public Administration, and the Ministry of Justice. 
Documents examined showed that the liveliest and richest debate took 
place in the Chamber of Deputies’ Committee on Constitutional Affairs: 
hence, we approached the Committee’s rapporteur (MP1) and the 
author of the alternative opinion recorded (MP2). The two MPs facili-
tated contact with a former Director General of the Ministry of Public 
Administration (DG) with whom they had interacted in the context of 
the DAC reform. For the Ministry of Justice, the authors identified the 
Direzione Generale Servizi Informativi Automatizzati (herein DGSIA, 
Directorate General for Automated Information Systems) as the key unit 
in charge of steering the CTO. We interviewed two Judges who led 
DGSIA at different times: one who managed the implementation of the 
CTO (Judge1), and the other one who was steering the DGSIA at the time 
of DAC reform (Judge2). Upon interviewing Judge1, he also suggested 
reaching out to a senior civil servant who was responsible for the 
technological architecture of the CTO (CivServ). The choice of in-
terviewees, based on their pivotal roles within the policy formulation 
phase, provided profound insights, complementing each other and 
compensating for the possible query over the number of interviews 
(Buchanan et al., 2013). We privileged data quality over quantity 
(Hagen et al., 2019; McBride et al., 2019) building on the argument that 
“the level at which the researcher enters the organization is crucial” 
(Myers & Newman, 2007, p. 4). Table 3 details the roles and functions of 
the policymakers interviewed, along with additional data on the inter-
view (code, data, duration).

In our research, we employed “triangulation of sources” (Patton, 
2014, p. 556) by integrating document analysis with interviews to 
enhance our understanding of how policy formulation is shaped by 
techno-legal assemblages (Symon & Cassell, 2012). This approach 
enabled us to cross-verify and enrich the data collected through docu-
ments with first-hand accounts, ensuring a more robust comprehension 
of the case study, particularly relevant when “complex interventions” 
(Yin, 2018, p. 324) occur, such as the DAC formulation.

4.5. Data analysis

We approached the data analysis with two distinct purposes. First, 
we identified the characteristics of the CTO techno-legal assemblage, 
and second, we analyzed the different dimensions of the DAC policy 
formulation shaped by the CTO. We adopted a combination of deductive 
and inductive data analysis methods (Charmaz, 2014) mirroring similar 
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choices in relevant digital government literature (Clarke, 2020; Mergel, 
2019; Yuan & Gasco-Hernandez, 2021).

The first round of deductive coding aimed to ascertain and validate 
the specific characteristics of the CTO as a techno-legal assemblage by 
aligning empirical data with the key constructs of assemblage theory. 
The constructs identified – negotiation, interdependency, relationships, 
and evolution (Fox & Alldred, 2022; Lanzara, 2009) – provided a 
structured lens for analyzing the data and mapping the unique features 
of the CTO assemblage.

During the initial phase of the deductive analysis, interviews and 
documents were systematically coded to identify instances where the 
data aligned with these theoretical concepts. This coding was carried out 
by one researcher, who made an initial allocation of raw data to the key 
categories derived from assemblage theory. For example, negotiation- 
related data captured instances of compromise between stakeholders 
over technological and legal standards, while interdependency-related 

Table 2 
List of documents consulted.

Subject Name of document Type of 
document

Date Pages

DAC 
legislative 
process

Chamber of Deputies 
Committee on Constitutional 
Affairs minutes

Official 
transcript

23/ 
06/ 
2016

20

Chamber of Deputies 
Committee on Constitutional 
Affairs minutes

Official 
transcript

02/ 
08/ 
2016

56

Chamber of Deputies 
Committee on Constitutional 
Affairs minutes

Official 
transcript

03/ 
08/ 
2016

40

Chamber of Deputies 
Committee on Budget 
minutes

Official 
transcript

21/ 
07/ 
2016

10

Chamber of Deputies 
Committee on Budget 
minutes

Official 
transcript

26/ 
07/ 
2016

19

Joint Committee on 
Simplification minutes

Official 
transcript

20/ 
07/ 
2016

7

Joint Committee on 
Simplification minutes

Official 
transcript

27/ 
07/ 
2016

7

Senate Committee on 
Constitutional Affairs minutes

Official 
transcript

29/ 
06/ 
2016

15

Senate Committee on 
Constitutional Affairs minutes

Official 
transcript

12/ 
07/ 
2016

5

Senate Committee on 
Constitutional Affairs minutes

Official 
transcript

27/ 
07/ 
2016

10

Senate Committee on Budget 
minutes

Official 
transcript

01/ 
08/ 
2016

7

Senate Committee on Budget 
minutes

Official 
transcript

02/ 
08/ 
2016

7

Senate Committee on Budget 
minutes

Official 
transcript

03/ 
08/ 
2016

6

Senate Committee on 
Treasury minutes

Official 
transcript

19/ 
07/ 
2016

4

Senate Committee on 
Treasury minutes

Official 
transcript

27/ 
07/ 
2016

4

Consiglio di Stato (Council of 
State) advisory opinion

Formal 
opinion

17/ 
03/ 
2016

26

Conferenza Stato-Regioni 
(State-Regions collegial body) 
advisory opinion

Formal 
opinion

03/ 
06/ 
2016

2

Conferenza Regioni e Province 
(Regions and Provinces 
collegial body) advisory 
opinion

Formal 
opinion

03/ 
06/ 
2016

13

Union of the Provinces 
advisory opinion

Formal 
opinion

03/ 
06/ 
2016

3

Data Privacy Authority 
advisory opinion

Formal 
opinion

09/ 
06/ 
2016

13

Chamber of Deputies Report 
attached to Government Act 
307

Report June 
2016

48

DAC 
Legislation

Legislative Decree 82/2005 Primary 
legislation

07/ 
03/ 
2005

129

Legislative Decree 235/2010 Primary 
legislation

30/ 
12/ 
2010

45

Legislative Decree 179/2016 Primary 
legislation

26/ 
08/ 
2016

54

Table 2 (continued )

Subject Name of document Type of 
document 

Date Pages

Legislative Decree 217/2017 Primary 
legislation

13/ 
12/ 
2017

49

CTO 
Legislation

Law 24/2010 Primary 
legislation

22/ 
02/ 
2010

10

Law 221/2012 Primary 
legislation

17/ 
12/ 
2012

77

Law 114/2014 Primary 
legislation

11/ 
08/ 
2014

50

Law 132/2015 Primary 
legislation

06/ 
08/ 
2015

25

Ministry of Justice Decree 44/ 
2011

Secondary 
legislation

21/ 
02/ 
2011

31

Ministry of Justice Act 16 
April 2014

Technical 
norms

16/ 
04/ 
2014

24

Other 
relevant

Consiglio Superiore della 
Magistratura (Superior 
Council of the Magistracy) 
resolution on the DAC

Formal Act 09/ 
01/ 
2019

21

Consiglio Nazionale Forense 
(National Bar Association) 
opinion

Informal 
Opinion

30/ 
01/ 
2015

3

Table 3 
List of policymakers interviewed.

Code The position covered at the 
time of the DAC reform

Role in the DAC 
reform formulation

Interview 
date and 
duration

MP1 Member of Parliament and 
member of the Chamber of 
Deputies Committee on 
Constitutional Affairs

Rapporteur on the 
DAC reform within 
the Committee

20/06/22 – 
30 min

Judge1 Judge, Former Director 
General of the DGSIA

Advisor for the 
Ministry of Justice

22/06/22 – 
45 min

DG Director General of the 
Ministry of Public 
Administration (PA)

Special Advisor to 
the Minister of PA

23/06/22 – 
60 min

Judge2 Judge, Director General of the 
DGSIA

Advisor for the 
Ministry of Justice

27/06/22 – 
45 min

CivServ Senior civil servant in the 
Ministry of Justice

Advisor for the 
Ministry of Justice

28/06/22 – 
45 min

MP2 Member of Parliament and 
member of the Chamber of 
Deputies Committee on 
Constitutional Affairs

Promoter of an 
alternative opinion 
on the DAC reform

28/06/22 – 
45 min
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data highlighted how the legal frameworks and technological systems 
mutually influenced each other.

To ensure the validity and reliability of the coding process, the entire 
research team reviewed the initial allocations, jointly revisiting the 
dataset in case of disagreements. This iterative process involved detailed 
discussions to clarify how individual pieces of data were understood 
within the context of the analytical framework. Through this collabo-
rative approach, the team reached a consensus on the allocation and 
interpretation of the raw data, ensuring a shared understanding of how 
the concepts from assemblage theory were reflected in the empirical 
findings.

To assess how the CTO techno-legal assemblage shaped the DAC 
policy formulation, we conducted a second round of coding inspired by 
inductive principles (Charmaz, 2014). Open coding performed by one 
researcher enabled the team to dig into the data to identify and classify 
categories and themes. A thematic network was developed highlighting 
clear patterns and meanings within the data. Then, fundamental themes 
were integrated by the two authors into overarching organizational 
themes, thereby demarcating distinct analytical dimensions (Braun & 
Clarke, 2006). Fig. 1 illustrates the data analysis procedure.

5. Results

5.1. The CTO as a techno-legal assemblage

The first round of coding enabled us to systematically identify the 
defining characteristics of the CTO techno-legal assemblage. Table 4
offers a summary of the results of the deductive analysis.

The results illustrate the intricate and dynamic negotiations between 
the legal standards and the technologies governing civil justice 

procedures in the CTO. The concept of negotiation has been used 
verbatim by Judge1 to describe the essence of the CTO: “The nature of 
the CTO, however, is grounded in a sort of negotiation involving 
different logics and actors within the process”. Other interviewed poli-
cymakers confirm this aspect, recurrently emphasizing the complexity of 
the negotiation of two distinct logics, the one of legal norms, and the one 
of technological standardization. As noted by CivServ, “The CTO is a 
complex infrastructure from a technological and legal point of view”. 
This negotiation reiterates over time as legal provisions accommodate 
technological standards, and technological standards execute legal 
provisions in the working context of Italian civil justice, triggering a 
deeper level of interdependency that defines the CTO’s modus operandi.

The interdependency between technological and legal logics under-
pinning the CTO restructured interactions within the judiciary. For 
instance, all the interviewees acknowledge the CTO’s integrated logic, 
emphasizing that to capture the CTO’s essence “technology alone is not 
enough” (MP2). This conclusion is backed by CiviServ who uses the 
expression “technical-legal rules” to describe the CTO architecture. 
According to another policymaker, the CTO would have never achieved 
and maintained “a very high, if not maximum, level of security” without 
simultaneously addressing “the applied technologies and the legal 
context” (Judge2). This intertwined relationship between law and 
technology underscores the techno-legal interdependencies of the CTO.

The technological and legal interdependency has changed the re-
lationships between human and non-human actors in the civil justice 
context. The CTO has transformed how actors executed specific func-
tions, such as issuing notifications, attaching materials in PDF format to 
certified emails, engaging via PEC (certified e-mail), and authenticating 
documents with digital signatures. Judge1 provides an example of the 
transformations engendered by the CTO: “In the CTO we had built a 

Fig. 1. Overview of the data analysis process.
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technological integrator that allowed to receive electronically the doc-
uments made by the lawyer and to immediately register them on the 
court information systems”.

The strength of the CTO lies in how intertwined negotiations of law 
and technology evolved through iterative refinements spanning over 
fifteen years. This dynamic characteristic of the CTO is further evi-
denced by the temporal factor. On the one hand, norms and technologies 
had to mutually adapt to reflect their respective evolution: as one pol-
icymaker noted, the CTO’s achievements in 2016 were the culmination 
of a “path of accomplishment” initiated two decades before (Judge1). 
On the other hand, evolution allowed the layering of techno-legal pro-
visions progressively embedding the techno-legal components into a 
cohesive techno-legal assemblage. As CivServ notes, the execution of 

ordinary practices and tasks within the CTO has become increasingly 
accepted within the Italian judiciary: “Nobody questions anymore the 
validity of a digitally signed PDF sent to the judge, or the validity of a 
judge’s digitally signed ruling”.

Ultimately, the CTO exemplifies a techno-legal assemblage charac-
terized by ongoing negotiation, interdependencies, relationships, and 
evolution, revealing how law and technology imbricate into homoge-
nous and intertwined frameworks that structure the processes within 
Italian civil justice.

5.2. Impact of the CTO on the policy formulation process

The second round of coding adopted an inductive approach to 
evaluate how the CTO techno-legal assemblage shaped the policy 
formulation phase. The results from this inductive analysis reveal that 
the impact of the CTO assemblage on policy formulation manifests 
across four distinct dimensions: organizational, normative, political, and 
technological. Table 5 presents a thorough account of these main find-
ings. In the following section, we will discuss each of these dimensions in 
detail.

5.2.1. Organizational dimension
The CTO’s creation intertwined technological architectures and 

judicial procedures into a techno-legal assemblage, profoundly refram-
ing organizational practices of Civil Justice. The organizational prac-
tices reframed by the CTO techno-legal assemblage impacted the DAC 
policy formulation in three ways: formalizing practices and relation-
ships that required specific safeguards; structuring organizational legacy 
that needed to be accounted for by the DAC policy formulation; and 
exposing challenges of aligning the CTO local practices against the 
purposes of nationwide administrative rationalization.

The CTO assemblage restructured the way civil justice functions, 
formalizing the management of key tasks, actors’ roles, and interactions 
into specific technological and organizational practices. One of the CTO 
designers acknowledges the transformational impact that the CTO 
generated on the judiciary organization: “The CTO initiated a trans-
formation in the organizational framework, not only securing the 
authenticity and integrity of documents but also influencing the proce-
dural relationships conducted through the CTO” (Judge1). Considering 
the scale of organizational transformations enabled by the CTO, poli-
cymakers expressed concern about altering these established organiza-
tional practices now designed into technological protocols by extending 
the DAC regulation to the CTO: “If the DAC were to dominate over the 
CTO, there would likely be an expansion in electronic documentation, 
presenting challenges, especially for clerks and judges. We hadn’t 
implemented the CTO rules to put the courts in difficulty” (DG). The 
CTO designers believed integrating the DAC technological standards 
into the CTO might profoundly modify civil justice operations: “An 
abrupt standardization of all components could have triggered signifi-
cant management complications and substantial costs. It could have 
potentially stalled operations for an extended period, even though all 
stakeholders were familiar with the functionality of the CTO” (Judge2).

The complex interplay between organizational aspects and their 
technological enablers would require substantial efforts to align Civil 
Justice management with the DAC’s new directives, as an MP involved 
in the parliamentary discussions observed: “Integrating the DAC into the 
CTO, we would have drafted regulations and implemented technical 
measures which could impact upon the CTO. This necessitated a thor-
ough re-evaluation of the CTO’s established technologically mediated 
workflows and practices” (MP1). With the CTO’s technologically 
mediated workflows and practices deeply embedded across civil justice, 
the Ministry of Justice was concerned that the DAC could disrupt daily 
operations within the Italian judiciary. Given the potential widespread 
impact of the DAC on technological standards and organizational pro-
cesses, the Ministry of Justice’s primary objective was to mitigate the 
challenges to the CTO, particularly considering the investments made in 

Table 4 
Overview of the findings of the deductive analysis.

Concept from 
assemblage theory

Description of the concept Example of raw data

Negotiation Different logics (legal, 
social, technological, 
institutional) combine to 
find an aligned 
configuration (Mohr & 
Contini, 2011)

“The CTO is a complex 
infrastructure from a 
technological and legal point 
of view” (CivServ)  

“The regulation establishing 
the technological- 
operational rules for the 
implementation of the CTO 
does not expressly establish 
the applicability to the CTO 
of the principles set forth by 
the DAC” (opinion of the 
Consiglio di Stato – Council of 
State)

Interdependency Different logics deployed in 
the same context deeply 
integrate becoming 
interdependent (Lanzara, 
2009)

“It is the combined use of 
technology and the processes 
it developed, that is, the 
organization of the CTO and 
the organizational 
shortcomings that push for 
it” (MP2)  

“There were no 
technological motivations 
per se, while there were 
operational motivations 
related to the technology in 
use” (MP2).

Relationships Restructuration of human 
and non-human relations in 
existing environments (Fox 
& Alldred, 2022)

“The CTO changed the logic, 
shifting from authenticity 
and integrity of the 
document to authenticity 
and integrity of the 
procedural relationship that 
was to be carried out through 
the telematic process” 
(Judge1)  

“Implementing the DAC 
would have put at risk the 
technologically mediated 
practices already diffused in 
the CTO” (Judge2)

Evolution Adaptation, dynamism, and 
search for equilibrium over 
time (Lanzara, 2009)

“The CTO consists of a huge 
castle of technical-legal rules 
applied and extremely 
stratified over time” 
(CivServ)  

“The CTO is a system that has 
held up in front of 
Constitutional Court: all its 
procedures, all its issues that 
are then stratified with even 
the most recent legislation” 
(Judge2)
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Table 5 
Overview of organizing themes, codes, and examples of raw data from the 
inductive analysis.

Dimensions Themes Sub-themes Raw data

Organizational Reshaping 
organizational 
structures and 
relationships

Formalized 
relationship with 
Justice

“Clearly, using DAC as 
the key norm, and not 
the regulations of the 
CTO, the number of 
electronic documents 
and/or electronic 
signatures that could 
be used was wider 
than that regulated by 
the CTO. This would 
certainly have put the 
clerks in difficulty” 
(DG)

 Rigidity of 
organizational 
practices

“The issuance of the 
[DAC] Bill also 
impacts the 
regulations of the CTO 
by formalizing the 
production of 
electronic documents, 
electronic copies, and 
their certification of 
compliance, which do 
not align with the 
needs for simplicity, 
speed, and easy 
understanding that 
would be desirable 
within the CTO 
context” (opinion of 
the Consiglio Nazionale 
Forense – National Bar 
Association)

Formalizing 
organizational 
structures and 
relationships

Organizational 
elements legacy  

Organizational 
practices 
specificity  

Organizational 
specificity 
generating 
safeguards

“The reason for the 
derogation is this: it 
was still necessary to 
keep in place a system 
that had already 
achieved its standard, 
and therefore this 
small ‘hunting 
reserve’ was 
confirmed, which 
from my point of view 
is fine” (Judge2)  

“The CTO even 
regulates the length of 
the annexes of a PEC, 
not what kind of Pec 
to use … the length of 
the attachments!” 
(DG)  

“We shall consider the 
opportunity to 
suppress the following 
words ‘The provisions 
concerning the e-filing 
of acts and documents 
remain unchanged 
according to the 
regulatory provisions 
of the CTO’” 
(recommendation of 
the Chamber of 
Deputies’ Committee 
on Constitutional 
Affairs)

Transforming 
practices of 
different PAs

Revealing PA’s 
siloed nature  

Generating 

“The CTO was 
designed as an 
internal monolith…” 
(Judge2)  

Table 5 (continued )

Dimensions Themes Sub-themes Raw data

conflict among 
PAs  

Self-regulating 
bureaucracies

“On the one hand, we 
have a public 
administration that 
wants to regulate its 
action through a 
highly hierarchical 
digitization process. 
The CTO, on the other 
hand, is based on 
processual 
cooperation between 
the various social 
actors in the process” 
(Judge1)

Normative Triggering 
normative 
conflicts with 
Parliamentary 
Committees

Allowing the 
formulation of 
alternative 
opinions  

Enhancing the 
normative 
production with 
open innovation

“In that period 2015/ 
2016, when we 
worked at DAC, we 
were concerned about 
intervening in areas 
that we considered 
conservative, 
including that of 
justice” (DG)  

“We were receptive to 
a whole series of 
improvements that 
came from the insiders 
and the experts” 
(MP1)  

“To specify, in Article 
2 of the draft Bill, that 
it also refers to 
administrative, 
accounting, and tax 
processes, in order to 
provide greater 
consistency to the 
regulatory 
framework” 
(recommendation by 
the Parliamentary 
Joint Committee on 
Simplification)

Normative 
complexity

Emergence of 
actors facilitating 
the reform  

Emergence of 
actors opposing 
the reform

“The government 
decided not to create 
frictions, and we did 
accordingly” (MP1)  

“I remember that 
there was some 
normative perplexity 
at the Ministry of 
Justice, or at least 
during the 
parliamentary process 
on the drafts that the 
government gave us” 
(Judge2)  

“It is appropriate to 
propose the provision 
of adequate 
regulatory corrections 
aimed at ensuring the 
independence of the 
CTO regulations from 
the DAC or, at least, 
from its technical 
rules.” (opinion of the 
Consiglio Nazionale 
Forense – National Bar 
Association)

(continued on next page)
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its modernization. Policymakers aiming to reform the DAC voiced their 
frustrations with the technological and organizational constraints of the 
CTO that hindered their ability to rationalize the country’s digital pol-
icy: “Ideally, we would want all public administrations, including mu-
nicipalities, health services, universities, and thus civil courts to operate 

Table 5 (continued )

Dimensions Themes Sub-themes Raw data

Emergence of 
normative 
conflicts

Misalignment 
between different 
legislation  

New legislation 
architecture

“The presence of 
guidelines, and no 
longer of technical 
rules, vis-à-vis the fact 
that there were not yet 
these guidelines, 
could have become a 
problem for Justice. 
The same for the fact 
that the new DAC 
aimed to relax certain 
constraints for the PA” 
(CivServ)

Political Involving more 
actors in 
policymaking

Policymakers’ 
purposes and 
roles

“On the policymaking, 
I believe that this 
difficulty in making 
sure that things are 
made that represent 
changes affected in 
the organization, in 
the processes, etc., is 
structural because it 
affects the lives of a 
number of people that 
typically the Minister 
does not want to get in 
the way” (MP2)  

“As a result, the 
legislative decree 
under examination 
aims to deeply modify 
and integrate the DAC 
and coordinate the 
provisions on the 
subject contained in 
other regulations, to 
ensure the punctual 
implementation and 
full effectiveness of 
the DAC” (Chamber of 
Deputies Committee 
on Constitutional 
Affairs opinion)

Political 
negotiation

Political 
prudence 
generating 
safeguards

“Hence, there was a 
clear political choice: 
we wanted to reform 
DAC to make it as easy 
as possible to access 
these services. In this 
perspective, any 
friction with any other 
ministry was simply 
put aside” (MP1)  

“I remember it was a 
political decision of 
prudence to say, (…) 
it’s better to 
safeguard” (CivServ)  

“To fully implement 
the Bill [we 
recommend] to 
reintroduce the 
definition of 
electronic document, 
harmonizing it with 
the provisions 
adopted at the 
European level” 
(Chamber of Deputies 
Committee on 
Constitutional Affairs 
recommendation)

Table 5 (continued )

Dimensions Themes Sub-themes Raw data

Political conflict 
among 
organizations

Institutions’ 
influence

“There was a power 
struggle across the 
ministries (…) 
Ministry of Justice did 
not want another 
Ministry to draft and 
implement technical 
regulations which 
could impact upon the 
CTO” (MP1)

Technological Technological 
specificity creates 
safeguards

Protection of 
technological 
standards

“That safeguard was 
due to the fact that if 
we also adopted the 
technical 
requirements required 
by the DAC, we 
[Justice] would have 
had to go back to 
where we were far 
ahead” (Judge1)  

“The same article [18] 
provides for the 
safeguarding of 
provisions concerning 
the e-filing of acts and 
documents of the 
CTO” (opinion of the 
Consiglio di Stato – 
Council of State).  

“[Senator name] 
points out that an 
excessively cautious 
approach in 
conferring probatory 
effectiveness to 
electronic signatures 
could hinder 
international trade” 
(Minutes of the 
discussion within the 
Senate Committee on 
Constitutional Affairs)

 Structuring 
practices 
according to 
technological 
characteristics

Neutrality of 
technology  

Impact of 
technological 
tools and 
instruments  

Stratification of 
technological 
legacy  

Technology 
standardizing 
practices

“We built a telematic 
process, based on 
technical 
specifications that we 
had prepared when, 
for example, there was 
still no certified e- 
mail. We designed a 
certified e-mail 
specific to the CTO” 
(CivServ)  

“The DAC does not 
impose any model. 
The DAC defines a 
series of technological 
‘bricks’ and does not 
tell you how to mount 
the bricks. (…) On the 
contrary, the CTO was 
based on a regulation 
that was absolutely 
not neutral from a 
technological point of 
view” (DG)
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in a certain manner. Yet, realistically, altering court operations is not 
feasible” (DG).

5.2.2. Normative dimension
The CTO techno-legal assemblage has significantly influenced the 

normative framework during the formulation of the DAC bill. This 
impact manifests in three key dimensions: normative conflicts between 
the CTO and the DAC legislation, challenges that compelled Parlia-
mentary Committees to refine and enhance policy formulation, and ef-
forts to address or mitigate normative misalignments.

The normative influence of the CTO on the DAC policy formulation is 
deeply rooted in the enduring regulatory provisions embedded within 
the CTO’s techno-legal assemblage. Over time, the foundational 
normative elements of the CTO have shown remarkable resilience 
against modification or dismantling. One interviewee highlighted: “The 
CTO, embedded in a complex and sometimes turbulent convergence of 
techno-legal directives, has demonstrated extraordinary tenacity. To 
preserve this techno-legal architecture, we preferred to say, ‘Hold on, 
the new DAC is fine, but let’s always put the clause that safeguards the 
CTO’” (CivServ). Consequently, policymakers within the Ministry of 
Justice expressed concerns about undermining the established CTO 
framework to integrate the new DAC mandates, which could introduce 
legal inconsistencies potentially requiring intervention by the Consti-
tutional Court. On the normative misalignment between the DAC and 
the CTO, CivServ emphasizes that different sources of law could create a 
normative conflict: “The presence of [DAC] guidelines, and no longer of 
technical rules, could have become a problem for Ministry of Justice. 
The same [could be said] for the fact that the new DAC aimed to relax 
certain constraints”.

In response to these challenges, the Ministry of Justice endeavored to 
maintain the structural integrity of the CTO within the legislative tra-
jectory of the DAC. Parliamentary committees, recognizing the need for 
robust legislative support, consulted legal experts and stakeholders 
extensively. As the rapporteur of the Committee noted: “The inputs from 
the Constitutional Affairs Committee were enriched by a participatory 
process with the network of telematic jurists, bringing forth a wealth of 
suggestions and criticisms” (MP1). These consultations were reflected in 
amendments and strengthened the DAC’s normative structure.

To navigate the normative conflicts between the CTO and the DAC, 
further negotiation rounds were essential. Proponents of the reform 
proposed a compromise to delay the enforcement of the DAC on the 
CTO, allowing the Ministry of Justice time to align the CTO’s architec-
ture with the new DAC regulations. However, a participant from the 
negotiation sessions revealed frustration with the lack of willingness to 
align normative frameworks by the Ministry of Justice: “We suggested a 
two-year hiatus for the DAC’s applicability to the CTO, but the Ministry 
of Justice decisively rejected this, opting instead to enforce the DAC 
immediately under their specified legal safeguard” (DG). This decision 
underscored the complex interplay of techno-legal assemblages and the 
cautious approach taken by policymakers to navigate these waters.

5.2.3. Political dimension
The analysis of the data reveals that the CTO techno-legal assem-

blage has impacted the political dimension of the DAC policy formula-
tion in three significant ways: it has exposed substantial political 
conflicts among various public organizations, it has increased the 
number and variety of policymakers involved and redefined their roles, 
and it has necessitated political consultations and discussions to address 
the divergences that have emerged.

The effort to exempt the CTO from the DAC application prompted the 
Ministry of Justice to strategically deploy its political and institutional 
influence. This was primarily due to the Ministry of Justice’s resistance 
to the prospect of the CTO being subjected to regulatory oversight by a 
bill proposed by the Ministry of Public Administration and enforced by 
technical specifications from the AGID, a subordinate agency under the 
Ministry of Public Administration. An MP involved in the formulation 

phase explains the challenge of standardizing norms that involve rele-
vant institutions, “The Ministry of Justice is so influential that it resists 
regulation by external entities. If the Ministry of Justice wanted to deal 
with the issue, we could have found solutions to try to harmonize the 
CTO with the rest of the DAC legislation. The point is, they really did not 
want even to try. The true explanation is that the Ministry of Justice does 
not want to compromise with someone else” (MP1). This resistance 
shaped the entire policy formulation process, turning it into a “power 
game between Ministries” (MP1).

Parliamentary efforts to amend the bill to include the CTO triggered 
intense debates within the parliamentary committees. Committee 
members, typically tasked with offering formal, non-binding opinions, 
found their influence limited as the impact of the CTO diverged from 
their policy objectives. A senior MP remarked, “The political purpose of 
the DAC reform was to provide citizens a better life accessing the public 
administration easier. To achieve this goal, the government decided that 
any friction with any other ministry was simply to be put aside” (MP1). 
However, the political conflict hindered the political contributions MPs 
sought to make, with the Ministry of Justice prioritizing the protection 
of the CTO over the goal of a unified digital public administration. A 
policymaker from the Ministry of Public Administration recalled the 
difficulty of navigating the negotiation process: “The response [from the 
Ministry of Justice] was clear: ‘Do not interfere in our sector because you 
do not understand it, and we are not open to changes’” (DG).

Political negotiation became crucial to resolving the applicability of 
the DAC to the CTO, introducing unexpected challenges, and altering the 
policy formulation’s pace and sequence. One influential MP shared de-
tails of the complexity of negotiating to reach an acceptable compromise 
among policymakers: “I presented an alternative viewpoint with 35 
conditions, prompting the Committee Chair to suspend the session and 
postpone it to the next day. We negotiated specific points at the Ministry 
of Public Administration, focusing mainly on an exemption for the 
Ministry of Justice. I distinctly remember being warned that imple-
menting such legislation without providing the Ministry of Justice 
additional staff and IT resources could lead to a systemic deadlock” 
(MP2).

5.2.4. Technological dimension
The clash between the DAC’s aim to establish common technological 

standards across all Italian public bureaucracies and the pre-existing 
standards of the CTO had two main impacts on the policy formulation 
phase.

Firstly, policymakers identified compatibility issues between the 
DAC legislation and the specific technological standards of the CTO. The 
Ministry of Justice highlighted the CTO’s unique technological re-
quirements concerning document formats, filing, transmission proced-
ures, and communication tools among stakeholders, contrasting with 
the DAC’s standards. One participant detailed this divergence, stating, 
“Since 1996, by 2016, we have seen a progression beginning with the 
digitization of clerks’ office registers, advancing to paper-based docu-
ments, and culminating with the CTO. Such technological evolution was 
not mirrored in other public administrations. So, we have been experi-
encing continuous progress, way more than all the other branches of the 
public administration” (Judge1). The entrenched technological stan-
dards of the CTO were cited by the Ministry of Justice as a primary 
reason to justify safeguarding its systems, particularly under pressure 
from external stakeholders like the Consiglio Nazionale Forense (the Na-
tional Bar Association) which argued that the DAC requirements, such as 
adding metadata or certifying document copies, would burden the 
parties involved in the CTO.

Secondly, this technological discrepancy created friction during the 
formulation phase of the DAC reform. Legislators in Parliamentary 
Committees challenged the protective clauses safeguarding the CTO’s 
standards, arguing that the DAC was intended to provide flexible tech-
nological “building blocks” that could be adapted by any public 
administration. A senior public manager instrumental in drafting the 
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DAC explained, “The DAC proposes a suite of technological building 
blocks without prescribing their integration. The building blocks include 
various electronic document types, electronic signatures, their validity, 
transmission methods like ordinary or certified email, and digital 
identity verification tools such as ID documents or the Public Digital 
Identity System (SPID). The arrangement of these elements is left to the 
discretion of the implementers” (DG). While MPs recognized the need 
for the CTO to adapt and update its systems in line with the DAC, they 
argued that any technological realignment was feasible and not 
obstructed by technological barriers, but rather by operational chal-
lenges linked to the existing technology. A senior MP involved in the 
DAC formulation phase observed: “Technologically, there are no bar-
riers to standardizing the rules. The necessary changes would have 
involved minor updates, there was not any lock-in on existing technol-
ogies that could have hindered the standardization effort. The issues 
were not technological but operational, related to the technology in use” 
(MP2). Despite these arguments, efforts by Parliamentary Committees to 
align the CTO with the DAC’s technological standards ultimately failed.

6. Discussion

The findings from this case study establish a foundation for under-
standing how techno-legal assemblages influence policy formulation. 
Having highlighted the characteristics of the CTO as a techno-legal 
assemblage, we can investigate its impact on the various dimensions 
of policy formulation as revealed by our thematic analysis.

6.1. Organizational dimension

Our findings illustrate the profound impact of the CTO’s techno-legal 
assemblage on organizational practices and processes, reshaping and 
constraining policy formulation in two notable ways. Initially, the 
complexity of the organizational practices, shaped in this assemblage, 
imposed boundaries that restricted the scope of adopting the DAC bill. 
Policymakers formulating the bill had to exclude certain domains, such 
as Civil Justice, from its application due to the unique organizational 
practices and configurations intrinsic to the CTO assemblage. This lim-
itation on policy formulation imposed by the CTO techno-legal assem-
blage challenges prior literature that frames the impact of technology as 
a linear enhancement of the decision-making in the formulation phase 
(Fitsilis et al., 2022; Kolkman, 2020). Adopting a more nuanced 
conceptualization of technology – bundled in techno-legal assemblages – 
enables us to appreciate how technology restricts policy options (Gualdi 
& Cordella, 2023) instead of maximizing them (Janssen & Helbig, 
2018).

Furthermore, the CTO’s assemblage led to heightened policy frag-
mentation by exempting its organizational structure from the DAC bill’s 
mandates, suggesting that a uniform policy may not suit the distinct 
frameworks of the CTO and the DAC. This fragmentation hindered ef-
forts to unify the management of various public administrations under 
the DAC, thus undermining the objective of public administration 
management rationalization. This finding challenges prior research 
indicating technology’s capacity to streamline the policymaking process 
(Höchtl et al., 2016). Consequently, our findings illustrate that the 
interplay between technology and regulatory frameworks can introduce 
organizational complexities that obstruct the rationalization of policies 
such as the DAC.

6.2. Normative dimension

Our findings indicate that the normative structure, shaped by the 
CTO’s complex techno-legal assemblage, significantly influences the 
policy formulation phase. This complexity has led to increased frag-
mentation in policymaking, necessitating the use of various regulatory 
frameworks to satisfy the legal demands of both the CTO and the DAC. 
Consequently, policymakers have encountered normative conflicts 

among legal sources, impeding the primary objective of policy stan-
dardization through the DAC reform. Prior literature has accounted for 
the efforts to design policy tools that could facilitate the standardization 
of legislation focusing on technology (Plesner & Justesen, 2022). Our 
findings shed new light on this aspect, highlighting that techno-legal 
assemblages shape policymaking hindering the necessary alignment of 
normative sources.

Moreover, the extensive reach of CTO regulations and norms 
embedded within the techno-legal assemblage added complexity to the 
entire policy formulation process of the DAC bill. Addressing these 
normative conflicts has required the involvement of diverse new actors, 
including legal experts, stakeholders, and jurisprudential authorities, 
who provide advice and clarify legal aspects of policy formulation. 
These findings enable us to discuss the expansion of the policy formu-
lation phase in a completely different light. Prior literature has 
explained how technology facilitated citizens’ contribution to the 
formulation phase (Simonofski et al., 2021), encouraging public 
participation relevant to the definition of options and priorities (Coelho, 
Cunha, & Pozzebon, 2022). Against this backdrop, we argue that the 
policy formulation has indeed been expanded, with more actors 
involved and contributions required. However, the profound imbrica-
tion of technology and legal dimensions has necessitated additional legal 
expertise that could be provided only by selected stakeholders and not 
by the public. By extending this body of knowledge, we demonstrate that 
techno-legal assemblages in the policy formulation phase can trigger 
complex normative conflicts. Resolving these conflicts often demands 
additional efforts from policymakers, such as engaging in negotiations, 
making concessions, and involving various actors in hearings, consul-
tancy, and advisory roles. These steps are crucial for effectively navi-
gating the complex interplay between law and technology.

6.3. Political dimension

Our case study demonstrates how the CTO techno-legal assemblage 
acts as a catalyst for political confrontation among policymakers during 
the policy formulation stage. Findings show that the policy formulation 
has been deeply politicized: this was particularly evident when the de-
cision to preserve the specificity of the CTO led to unexpected political 
tensions. Policymakers from the Ministry of Public Administration, who 
initially drafted the DAC bill, found themselves at odds with, and 
eventually overshadowed by, their counterparts from the Ministry of 
Justice, who were not originally expected to formally participate in the 
DAC’s policy formulation process. The frictions on the DAC reform were 
framed by many actors as a political confrontation among powerful 
institutions.

Furthermore, the redefinition of policymakers’ roles accelerated as 
high-level civil servants within the ministries directly engaged in ne-
gotiations with Members of Parliament (MPs). This interaction led to a 
symbolic shift in the center of negotiations from the expected (Parlia-
mentary Committees, as prescribed by law) to the unexpected (Minis-
tries and Government apparatuses) thereby recontextualizing the role of 
MPs under the influence of the techno-legal assemblage.

These findings explicitly challenge prior literature that has accoun-
ted for a depoliticization of the policy formulation phase due to the 
increasing reliance on technocratic expertise added by external stake-
holders (Kunyenje & Chigona, 2022). To this end, the impact of the 
techno-legal assemblage was far from neutralizing political tensions: we 
provided evidence to argue that the politicization of the debate around 
the policy formulation increased, with institutions deploying their po-
litical power to direct the outcome of the process. These findings 
contradict prior research that showed how the adoption of technology in 
policy formulation decreased the relevance of political factors (Valle- 
Cruz & Sandoval-Almazán, 2024).
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6.4. Technological dimension

Our analysis has elucidated how the CTO’s techno-legal assemblage 
shapes technological decisions during policy formulation, particularly 
regarding the alignment between established technological standards 
and new solutions proposed in the legislation. The case involving the 
CTO and the DAC highlights that the techno-legal assemblage of the CTO 
has extended its regulatory influence into other areas of policy 
formulation.

Firstly, the CTO’s techno-legal assemblage has added complexity to 
the policymaking process. The CTO’s technological standards could not 
easily harmonize with the DAC’s new provisions, creating significant 
challenges in aligning different technological systems under a uniform 
standard and exacerbating existing frictions.

Second, the CTO techno-legal assemblage has redefined the scope of 
the policy formulation phase. MPs recognized that they could not 
indiscriminately apply the DAC’s provisions across various sectors 
without considering the specific techno-legal assemblages already in 
place. These insights challenge previous literature portraying technol-
ogy as a tool that streamlines policymaking processes (Höchtl et al., 
2016; Schintler & Kulkarni, 2014). Contrary to this perspective, and in 
line with more recent research (Gualdi & Cordella, 2023), our findings 
suggest that technology, when intertwined in a techno-legal assemblage, 
can complicate policy formulation and potentially divert it from its 
intended outcomes. This re-evaluation underscores the nuanced role of 
technology in shaping policy landscapes, calling for a deeper under-
standing of its integrative and disruptive capacities.

6.5. Techno-legal assemblage impact on policy formulation: a framework

Building on the findings of our research, we develop a theoretical 
framework that elucidates four key dimensions identified through the 
inductive thematic analysis. These dimensions illustrate how techno- 
legal assemblages impact the policy formulation phase. This frame-
work views policy formulation as a complex negotiation process, deeply 
influenced by techno-legal assemblages. The discussions about inte-
grating the DAC regulations with the CTO illustrate the critical role that 
the techno-legal assemblage, inherent to the CTO, plays in shaping the 
DAC policy formulation process. Specifically, the development of the 
DAC reform required adapting to the influences exerted by the CTO 
techno-legal assemblage, affecting the organizational, normative, 

political, and technological dimensions. This approach helps to 
conceptualize policy formulation not just as a legislative activity but as a 
dynamic effort among multiple intersecting forces, (Fig. 2).

7. Conclusions

7.1. Contribution to literature

This paper makes three significant contributions to academic 
research on the impact of technology on the policymaking process.

First, it pays justice to the often-overlooked phase of policy formu-
lation, underscoring its importance as the crucial stage where high-level 
policymakers draft, discuss, and design policies (Turnpenny et al., 
2015). In doing so, the paper adds to the limited but valuable body of 
literature that has explored policy formulation (Kolkman, 2020; 
Kunyenje & Chigona, 2022; Valle-Cruz & Sandoval-Almazán, 2024), 
addressing calls to more deeply engage with this specific phase (Höchtl 
et al., 2016; Simonofski et al., 2021) to “bring it to the mainstream” of 
policymaking research (Ferreira et al., 2022, p. 182).

Second, this paper challenges the existing research stream that pri-
marily emphasizes the linear impact of specific technologies on the 
policy formulation phase (Kolkman, 2020; Schintler & Kulkarni, 2014; 
Valle-Cruz & Sandoval-Almazán, 2024). The paper contends that un-
derstanding the multifaceted impact of technology on policymaking 
requires a broader perspective. By integrating the assemblage theory 
and leveraging the concept of techno-legal assemblages, this study 
demonstrates how the intertwining of technology with existing legal 
frameworks has significantly transformed policymaking activities dur-
ing the formulation phase.

Third, the techno-legal assemblages analytical framework allowed us 
to further theorize the specific dimensions of policy formulation that are 
shaped by techno-legal assemblages. Drawing on empirical evidence 
from the Italian reform of the DAC and its interaction with the CTO, the 
paper illustrates how techno-legal assemblages substantially reshape the 
organizational, normative, political, and technological dimensions of 
policy formulation. The resulting framework offers a nuanced theori-
zation of how policy formulation processes are constrained, supported, 
or transformed by these assemblages, contributing to a deeper under-
standing of these complex interactions in the existing literature.

Fig. 2. Impact of techno-legal assemblage on the dimensions of the policy formulation phase.
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7.2. Practical implications

The findings of this research are highly relevant to policymakers 
involved in policy formulation, as techno-legal assemblages increasingly 
act as a backdrop for policy formulation. Indeed, policymakers often 
find themselves unprepared and unaware of how the entanglement of 
technology and law shapes policymaking activity (Cordella & Gualdi, 
2019). Building on our findings, we are in the position to offer two key 
recommendations.

First, we encourage policymakers, and specifically MPs who often 
have expertise in single domains, to increase their general awareness 
and understanding of how technology imbricates with existing legal 
structures in the contexts where it is adopted. We are not advocating for 
individual MPs’ awareness and understanding but rather for collective 
awareness and understanding. Informal groups of MPs, or civil servants, 
can be formed to provide opportunities for sharing and exchanging 
informed views on the techno-legal influences shaping policy formula-
tion. Examples include the Intergroup for Digital Innovation in the 
Italian Parliament, the Intergroup on AI in the European Parliament, and 
the Civil servants networks in the UK.

Second, policymakers should recognize that techno-legal assem-
blages carry legacy issues, making it challenging to reform policies that 
are built on techno-legal assemblages. Over time, this rigidity can 
contribute to the formation of policy silos, where different policy areas 
operate in isolation, limiting cross-organizational collaboration and 
coordination. To avoid fragmentation or policy failure, it is crucial to 
holistically assess the impact of techno-legal assemblages on the orga-
nizational, normative, political, and technological dimensions of the 
policy formulation phase. As highlighted in this paper, addressing these 
challenges is complex, but it is imperative for ensuring the constitutional 
and democratic integrity of political systems.

7.3. Limitations of the study and future research

We conclude this study by acknowledging three key limitations and 
proposing three related implications to guide future research.

Firstly, the geographical scope of our study is constrained. Aligning 
with existing research on technology and policymaking (Kunyenje & 
Chigona, 2022; Sun & Medaglia, 2019), we focused on one single 
country, being aware of its distinct practices, traditions, and boundaries. 
For example, the policy formulation in Italy is deeply influenced by the 
civil law tradition, resulting in a unique over-proliferation of normative 
acts. The intertwining of multiple overlapping legal sources with the 
technology can profoundly impact policy formulation. We encourage 
future research to compare our findings by studying the impact of 
technology on policy formulation in different contexts, such as common 
law countries, or by exploring differences and similarities between 
countries with comparable policymaking processes.

Secondly, our study unpacks the impact of techno-legal assemblages 
on four distinct dimensions of policy formulation. These dimensions – 
organizational, normative, political, and technological – emerge from 
the data analysis but can be influenced by researcher bias. It is indeed 
possible that techno-legal assemblages could impact policy formulation 
in ways that we have overlooked, potentially yielding different results. 
Acknowledging this limitation paves the way for further studies that 
could expand our framework, investigating how techno-legal assem-
blages impact other dimensions of policymaking that our study has not 
considered.

Thirdly, our data collection process has certain limitations. The 
relatively small sample size could affect representativeness. Further-
more, while we specifically focused on high-level policy formulation, 
this study risks “elite bias”, the tendency to interview only top-level 
officials within organizations (Myers & Newman, 2007, p. 5). Future 
research could explore the impact of techno-legal assemblages across 
different levels of policy formulation, such as local government and/or 
municipalities. Research could also investigate how the effects of these 

assemblages vary in different phases of policymaking, such as in policy 
implementation, where street-level bureaucrats put policies formulated 
by high-level officials into action.
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