
In this book of contributed chapters, we delve into the pivotal issue of
adapting corruption risk assessment systems to emergency scenarios.
Corruption poses formidable challenges to the advancement and
stability of nations worldwide. As societies confront the complex nature
of corruption, the need to employ innovative and efficient strategies
to combat it becomes increasingly evident. During periods of crisis,
conditions become ripe for corruption due to relaxed regulatory
frameworks, reduced oversight, and a surge in financial activities.
Among various sectors, public procurement systems are particularly
vulnerable to corruption risks during emergencies, given their frontline
role in many countries' crisis responses. 
As crises escalate in frequency and magnitude, it becomes increasingly
clear that fostering a culture of preparedness, investing in mitigation
measures, and devising proactive strategies to contain their detrimental
impacts through new and realistic risk interaction models are all critical
components of societal resilience. Similarly, corruption risk assessment
systems designed to identify corruption risks in public procurement
during normal periods must undergo adaptation to effectively devise
solutions for mitigating and preventing corruption risks during
emergencies. 
Throughout the book, the discussion revolves around the CO.R.E.
project – COrruption Risk Indicators in Emergencies. This project,
funded under the EU Internal Security Fund Police (ISF-P) program in
2019, aimed to enhance early detection of corruption risks through big
data techniques and to establish a stronger evidence base for policy
reform in emergency scenarios. The project served anti-corruption
authorities, law enforcement agencies, journalists, and the general
public for accountability objectives. CO.R.E. was a technologically
advanced project leveraging sophisticated data-driven approaches and
harnessing the power of big data to effectively address and counteract
corruption in the public procurement cycle during times of crises.
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1. Crises, emergency procurement  
and corruption risks 
  
by Michela Gnaldi* 

 
 
 
 
 
 
 
Abstract 

 
This introductory chapter delves into the multifaceted challenges posed by cor-

ruption to global progress and stability, with a particular emphasis on its heightened 
prevalence during crises. Public procurement systems, which play a crucial role in 
emergencies, become more vulnerable under emergency circumstances. The inter-
connected nature of contemporary crises, exemplified by the Covid-19 pandemic, 
underscores the necessity to shift from a mere responsive stance to a comprehensive 
approach. This approach should center around proactive preparedness, effective pre-
vention, and mitigation strategies.  

The chapter highlights the impact of emergency shocks on anti-corruption en-
forcement and emphasizes the need for adaptive corruption risk assessment systems 
during crises. While common red flags remain foundational to such systems, their 
interpretation and use during non-competitive situations or crises require caution. 
Contextually, measures to mitigate false positives need reinforcement. 

Furthermore, the chapter addresses the challenges faced by researchers and pol-
icymakers in measuring corruption and advocates for a balanced measurement ap-
proach. It underscores the transformative potential of big data and data analytics in 
comprehending, detecting, and mitigating corrupt practices.  

The discussion introduces the CO.R.E. project (CO.R.E. - Grant agreement n. 
101038790), an EU-funded initiative under the Internal Security Fund Police (ISF-
P) program. This project aims to adapt corruption risk assessment systems to emer-
gency contexts. Aligned with previous and concurrent projects, the CO.R.E. project 
capitalizes on big data potentials for corruption risk assessment, and further intro-
duces a crisis-specific methodology and a general measurement framework for red 
flag computation during crises. The project provides a mapping of corruption risks 
over emergencies through the CO.R.E.-CI (Composite Indicator), which aggregates 
individual red flags. Leveraging public procurement big data, the CO.R.E.-CI 

  
* This contribution is a product of the research from the CO.R.E. project: COrruption Risk 

indicators in Emergency, co-financed by the European Union, Grant Agreement No. 
101038790 – Core – Isfp-2020-AG-Corrupt. 
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facilitates prioritizing high-risk cases and guides focused audits and preventive 
measures. 

The chapter closes with a description of the structure of the present book.  
 

 
1. Corruption risks in public procurement: challenges, adapta-
tions and mitigations during crises 

 
Corruption poses formidable challenges to the progress and stability of 

nations across the globe. As societies grapple with the multifaceted nature of 
corruption, the imperative to employ innovative and effective strategies to 
tackle it becomes increasingly apparent. During times of crisis, the condi-
tions become conducive to corruption due to relaxed regulatory frameworks, 
diminished oversight, and a surge in financial activities. Among the sectors, 
public procurement systems are especially vulnerable to corruption risks dur-
ing emergency periods, given their frontline role in many countries’ re-
sponses to crises.  

The interconnected nature of our world heightens the vulnerability of 
communities to challenges of varying types and entity. From environmental 
crises to health crises like the COVID-19 pandemic, the impact of these 
events reverberates across borders, affecting individuals, communities, and 
entire nations. The pervasiveness and inevitability of crises underscores the 
imperative for proactive preparedness and effective mitigation strategies. 
Preparedness involves anticipating potential crises, developing robust re-
sponse plans, and ensuring that resources and infrastructure are in place to 
manage the immediate aftermath. Concurrently, mitigation strategies reduce 
the severity and long-term consequences of crises by addressing underlying 
vulnerabilities, enhancing resilience, and implementing preventive measures.  

As the frequency and magnitude of crises continue to escalate, it becomes 
increasingly evident that fostering a culture of preparedness, investing in mit-
igation measures and devising proactive strategies to contain their harmful 
impacts through new and realistic models of interacting risks are all critical 
components of societal resilience. Similarly, corruption risk assessment sys-
tems designed to identify corruption risks in public procurement during or-
dinary periods need to undergo adaptation to be effective in devising solu-
tions for mitigating corruption risk during emergency situations.  

At the peak of the Covid-19 crisis, the European Commission issued a 
guidance for Member States aimed at assisting public authorities in ensuring 
rapid and efficient procurement of necessary equipment (European Commis-
sion, 2020). This guidance outlined three main options for public purchasers 
in response to the Covid-19 emergency: i. contractors’ direct contacts, 
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enabling contracting authorities to hire agents with direct market knowledge; 
ii. accelerated procedures, allowing authorities to reduce minimum time lim-
its; iii. negotiated procedures without tender publication, permitting authori-
ties to use this procedure at any time when, for reasons of extreme urgency, 
the time limits for open or competitive procedures could not be met.  

During the height of the Covid-19 crisis, the surge in demand for specific 
medicines and personal protective products (e.g., medical equipment, venti-
lators, masks, etc.) and the scarcity of supply for the same products and ser-
vices heightened competition among public buyers and created a fundamen-
tally different purchasing environment. In this new environment, the dynam-
ics and bargaining powers of the public and private sectors were completely 
overturned (OECD, 2020). The demand-driven approach, typical of procure-
ment systems under ordinary competitive circumstances, where public buy-
ers can choose among many competing suppliers, shifted to a supplier-driven 
approach. Here, thousands of contracting authorities competed for the supply 
of the same specific supplies produced by a few companies.  

The OECD highlights three primary effects of emergency shocks on anti-
corruption enforcement (UNODC, 2021). The first revolves around threats 
to accountability, control, and oversight, stemming from the relaxation of 
constraints to quickly spend funds in an effort to address crisis-induced eco-
nomic downturns. The second major effect of emergency events pertains to 
risks of integrity violations in public organizations. Instances of workplace 
fraud, embezzlement, bribery of public officials, and other integrity viola-
tions within public entities tend to increase during crises. The internal control 
and audit systems of organizations may become less effective due to wide-
spread mass layoffs, making them more vulnerable to internal fraud and mis-
conduct. Thirdly, global emergencies like the Covid-19 crisis give rise to 
new integrity risks in the public procurement process.  

Overall, relaxed regulatory measures, increased spending, and the trans-
formed purchasing environments brought about by crises create new oppor-
tunities for fraud and intensify the likelihood of corruption in the public pro-
curement process (Gallego et al., 2020). This underscores the importance of 
measuring the risk of corruption during crisis periods, adjusting the risk as-
sessment systems to new conditions. Such a readaptation involves a focus on 
red flags, which form the basis of corruption risk assessment systems. Red 
flags are proxy indicators for corruption, indicating potential risks rather than 
actual instances of corruption. They are indirect measures of corruption cen-
tered on the context where corruption might take place and providing insights 
into the conditions that heighten (or reduce) the risk of corruption. While red 
flags remain foundational to risk assessment systems, common red flags em-
ployed during ordinary circumstances – such as the use of exceptional 
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procedure types, direct awards, short advertisement time-periods – may not 
effectively highlight corruption during non-competitive situations or crises. 
In these scenarios, relying solely on these indicators might result in an over-
estimation of corruption risks as high values assumed by such indicators 
might mirror the legitimate adaptive response to a relaxed regulatory frame-
work rather than an actual high level of corruption. Indeed, red flag indica-
tors can yield false positives (OECD, 2019), signaling risk even in non-cor-
rupt instances. In exceptional situations, measures to mitigate false positives 
should be reinforced to accommodate unexpected disruptions, extraordinary 
market fluctuations and relaxed regulatory frameworks.  

Additionally, as acknowledged in the literature (UNODC, 2023), red 
flags should not be used in isolation and the identification of units at risk of 
corruption in public procurement should rely on an array of red flags, rather 
than just a few of them. In this regard, composite indicators (CIs) that aggre-
gate a collection of red flags for corruption risk can serve as valuable tools 
to assist government agencies and oversight bodies in prioritizing high-risk 
cases. Indeed, through public procurement big data, CIs can synthetically 
highlight processes, contracts, or entities (such as contracting authorities 
and/or winning companies) that face corruption risks, guiding oversight or-
ganizations in conducting focused audits, implementing risk mitigation strat-
egies, and formulating preventive measures.  
 
 
2. Combatting corruption: integrating repression and prevention 
into effective measurement strategies 

 
Corruption is a persistent issue in societies worldwide. It undermines the 

foundations of governance, erodes public trust, and impedes socio-economic 
development. Controlling corruption is a multifaceted challenge that goes 
beyond mere repression. It necessitates a comprehensive approach that en-
compasses both repression and prevention strategies. Repression entails the 
investigation and prosecution of corrupt practices, holding individuals ac-
countable for their actions. While essential, repressive measures alone are 
insufficient to tackle the root causes of corruption. Prevention, on the other 
hand, involves implementing systemic changes, promoting transparency, 
fostering ethical behavior, and creating an environment that discourages cor-
rupt practices.  

Integrating prevention strategies alongside repressive measures not only 
addresses immediate concerns but also cultivates a culture of integrity and ac-
countability within institutions. Not only controlling corruption demands a bal-
ance between punitive actions to deter wrongdoing and proactive measures to 
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build a resilient and transparent framework that minimizes opportunities for 
corruption to thrive. Additionally, it necessitates the implementation of a di-
verse set of measurement instruments that quantify corruption (once corrupt 
activities have already occurred) and identify in advance risks of corruption, 
focusing on the context rather than corruption occurrence itself. Indeed, under-
standing under which conditions corruption risks get higher or lower is pivotal 
for policymakers, as it strengthens a State capacity to prevent corruption 
among public officials, private sector entities, and individuals.  

Measuring corruption poses complex challenges. Corruption is a multidi-
mensional phenomenon and proves difficult to define due to its diverse mani-
festations impacting various sectors of society. Thus, the initial hurdle in cor-
ruption measurement lies in establishing a clear definition for the term corrup-
tion and delineating the conceptual and analytical frameworks that effectively 
capture its dimensions and impacts across society. A further challenge in meas-
uring corruption arises from its secretive nature and inherent complexity. In-
deed, corruption, by its very nature, is a latent phenomenon. It cannot be di-
rectly observed or analyzed as individuals engaged in corrupt activities for il-
licit gains have a vested interest in concealing them. Corruption is also inher-
ently complex, as it covers a spectrum of activities ranging from trivial to more 
severe instances, such as a bribe to evade prosecution for a traffic violation to 
the falsification of public decisions for unlawful private interests. Additionally, 
various types of corruption exist, influenced by the sectors in which they occur 
(public or private, political or administrative), the actors involved (public offi-
cials, private citizens, politicians), and the degree to which they are formalized 
(systemic or occasional) (Andersson and Heywood 2009).  

Moreover, unlike other crimes, detecting corruption proves more chal-
lenging due to factors such as the absence of immediate victims willing to 
report, fear of retaliation against whistleblowers, and limited investigative 
and prosecutorial capacities in certain jurisdictions. The dark figure of cor-
ruption, representing incidents not reported to authorities, is arguably higher 
than that of most other crimes, owing to a reluctance to report arising from 
fear, potential complicity, or direct gains from corrupt behavior.  

In spite of these premises, the circumstance that corruption is not directly 
observable does not equate to the impossibility of measuring it (Gnaldi and 
Del Sarto, 2022). Indeed, within the realm of applied sciences, researchers 
often grapple with the challenge of measuring phenomena that are not di-
rectly observable. Examples of these include emotions, consumer confi-
dence, student skills, quality of life, etc. In all these instances, since it is not 
possible to directly observe and measure the phenomenon of interest, indirect 
measures – the so-called proxy variables or indicators – are employed to ap-
proximate the unobservable phenomenon.  
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Overall, a broad spectrum of approaches can be employed to measure 
corruption. Direct measures, often derived from population and business sur-
veys, specifically target forms of corruption, like bribery. These indicators 
provide robust and representative insights when survey designs effectively 
represent the entire population. Still, employing these measures has limita-
tions due to high costs and the difficulty of repeated survey administration. 
What is more, measuring corruption directly encounters challenges in sectors 
shielded from public scrutiny, like defense or privacy-related areas, where 
survey assessments may inadequately capture the true extent due to a lack of 
firsthand experiences to report.  

Indirect measures of corruption include perception-based indicators, risk 
indicators and response indicators (UNODC, 2023). They evaluate not cor-
ruption directly but rather factors that can either support or impede corrupt 
practices. Perception-based indicators encompass diverse attitudes toward 
corruption, shaped by subjective elements like culture and mass communi-
cation. On a different perspective, risk indicators concentrate on the presence 
or absence of structures and processes affecting corruption risk and may play 
a crucial role in policymaking, enhancing a State ability to prevent corrup-
tion. Response indicators include legislative measures and practical actions 
addressing those involved in corruption (de facto response) and offer insights 
into a State capability and willingness to combat corruption. 

As it will be further discussed in Chapter 2, among indirect measures of 
corruption, red flag indicators are considered to be more accurate and effec-
tive than other measures, as devised by Mungiu-Pippidi (2016). These met-
rics prioritize the proactive identification of situations susceptible to corrup-
tion and are fundamental to corruption risk assessment systems, playing a 
crucial role in identifying and preventing potential corruption risks. Particu-
larly significant in public sector activities, corruption risk assessment enables 
the identification of vulnerabilities and weaknesses in systems, offering val-
uable insights for strategic decision-making. This process empowers public 
sector officials to prioritize interventions, strategically allocate resources, 
and address the most critical vulnerabilities efficiently.  

 
 

3. Harnessing big data potential into anti-corruption strategies 
 
In the era of digital transformation, big data and big data analytics emerge 

as powerful tools with substantial promise for reshaping anti-corruption ef-
forts. The accessibility of vast and complex data originating from diverse 
sources – comprising administrative documents and unstructured data from 
previously unexplored sources, such as crowdsourcing and web scraping – 
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presents an unprecedented opportunity to enhance the understanding, detec-
tion, and mitigation of corrupt practices. In parallel, the processing of mas-
sive datasets and big data analytics act as lens to scrutinize patterns, relation-
ships, and anomalies that may indicate corrupt behaviors.  

Data sources may encompass a wide array of information, including ad-
ministrative records pertaining to public finances and various procedures 
within the public administration, such as records related to public procure-
ment, asset declarations and audits. Sources may also involve sample surveys 
on corruption targeting households and businesses, as well as other surveys 
focusing on public services, expert-based interviews, anonymized records 
detailing individual corruption offenses, court case files with anonymized 
information, whistle-blowing data, administrative records originating from 
the criminal justice system and civil procedures throughout their respective 
stages. Further, the web serves as a prolific source of diverse and accessible 
material that can be collected, aggregated, and analyzed. While web plat-
forms may implement protection mechanisms to restrict data extraction, data 
scraped from web sources may provide invaluable information.  

Effectively addressing corruption through access to big data sources de-
mands the establishment of a well-defined data architecture. In this context, 
the term data architecture refers to the systematic organization and structur-
ing of data, encompassing the methods for data collection, storage, retrieval, 
and analysis. A well-designed data architecture ensures the efficient flow of 
information, enabling the processing of massive datasets generated at a very 
high speed from various sources. This structured framework is essential to 
handle the volume of data and facilitate the seamless processing, integration, 
and analysis of vast and diverse datasets. A robust data architecture serves as 
the cornerstone for deriving accurate insights and, consequently, formulating 
evidence-based anti-corruption strategies.  

Data pipelines are vital components within data architectures. They rep-
resent the operational feature of how data moves and transforms within the 
architecture. Indeed, data pipelines serve as the mechanism for implementing 
data movement and transformation strategies outlined in the data architec-
ture. They enable the execution of the planned processes for data ingestion, 
transformation, and delivery to end destinations. Effective data pipelines 
align with the goals and principles set by the data architecture so that, for 
example, if the data architecture emphasizes real-time data processing, the 
data pipelines should be designed to support and implement real-time data 
movement and processing. 

In summary, well-defined data architecture and data pipelines play a key 
instrumental role in the fight against corruption. By ensuring that data are 
well organized and accessible, anti-corruption efforts can benefit from a 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



16 

deeper understanding of corruption mechanisms, identifying root causes, and 
unveiling secreted relationships within societal and institutional frameworks.  

 
 

4. The CO.R.E. project: exploiting big data for corruption risk as-
sessment in emergency procurement 

 
The CO.R.E. project – COrruption Risk indicators in Emergency 

(CO.R.E. - Grant agreement n. 101038790) – whose main results are de-
scribed in this volume, was launched with the dual objective of adapting cor-
ruption risk assessment systems to emergency contexts and provide a map-
ping of corruption risks over emergencies through a composite indicator (CI) 
of corruption risks called CO.R.E.-CI. The project, funded under the EU In-
ternal Security Fund Police (ISF-P) program in 2019 and lasting two years, 
aimed at both enhancing earlier detection of corruption risk through big data 
techniques, and at fostering a stronger evidence base for policy reform in 
emergency scenarios, by serving anti-corruption authorities, law enforce-
ment agencies, journalists and the general public/citizenship for accountabil-
ity objectives.  

CO.R.E. is a highly technological project leveraging advanced data-
driven approaches and harnessing the power of big data to effectively address 
and counteract corruption in the public procurement cycle in time of crises. 
In the CO.R.E. project, we refer to two main data sources: the Banca Dati 
Nazionale dei Contratti Pubblici (BDNCP) managed by the Italian Anticor-
ruption Authority (ANAC) and the Opentender data, developed with the sup-
port of Digiwhist, a project funded by the EU Horizon 2020 initiative. 

The BDNCP is an open data portal that provides access to information 
contained into over a hundred datasets. A data architecture and a big data 
pipeline have been developed and employed for the ingestion, cleansing, 
transformation, and storage of these extensive data. Purposely, the CO.R.E. 
pipeline was responsible for extracting data from open data portals, parsing 
data extracted by the web scraper, transforming parsed data into a suitable 
format and storing the aggregated data in an extensive file with over 10 mil-
lion public contracts over a time span of ten years (2013-2022). 

By harnessing the informational wealth contained in these two big data 
sources, within the CO.R.E. project we propose a replicable procedure to com-
pute a CI of corruption risk in public procurement over emergencies, called 
CO.R.E.-CI (Corruption Risk in Emergency-Composite Indicator). As it will 
be further detailed in Chapter 2 and Chapter 4, the CO.R.E.-CI normalizes, 
weights and aggregates a curated selection of red flag indicators specifically 
developed to measure the risk of corruption in the public procurement process 
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over emergencies. The red flags employed to ingest the CO.R.E.-CI are devel-
oped within a proposed new methodology, which capitalizes on the time dis-
continuity introduced by a crisis and allow to evaluate the behaviors of com-
panies and/or contracting authorities after a crisis outbreak in comparison to 
their historical (pre-crisis) behaviors. The risk of corruption is subsequently 
assessed through statistical testing, where hypotheses are set according to the 
observed market trends during a crisis. Finally, based on the CO.R.E.-CI, a 
mapping of corruption risks over emergencies is provided.  

Contextually, recognizing the imperative to foster a culture of integrity 
within the public service and among businesses, the project aimed to enhance 
data collection and analysis through an exploration of the legal frameworks 
of procurement data and delineating the role of data in maintaining public 
procurement integrity. This activity involved identifying quality require-
ments for procurement data, analyzing legal regulations regarding the reusa-
bility of data, examining the technical and legal framework for data interop-
erability, and assessing limitations in data and their impact on public pro-
curement integrity.  

The CO.R.E. project provides support to any users interested in assessing 
and computing corruption risk in public procurement over emergencies 
through the coresoi R-package. The coresoi R-package is the primary tool 
for transferring the computation of the red flags of corruption risk in emer-
gency and the CO.R.E.-CI to additional stakeholders – such as anti-corrup-
tion authorities, journalists, researchers – and new geographies and future 
emergencies that were not included in the original project, nor foreseeable at 
the time of its development. R packages play a crucial role for data analysts 
and statisticians using the R programming language. These packages com-
prise organized functions, data, and documentation tailored to address spe-
cific challenges in data analysis. Purposely, the aim of the coresoi R-pack-
age1 is to allow researchers and anti-corruption analysts to use the CO.R.E. 
indicators of corruption risk in public procurement over emergencies for 
their own purposes. In order to fully enable stakeholders to apply the indica-
tors to their own datasets and to adapt them to their needs, the package es-
tablishes that permission is granted free of charge and without restrictions. 

While the use of the coresoi R package by external beneficiaries requires 
some level of familiarity with the R coding language, the package contains 
guides, tools and other documents that are meant to facilitate its effective 
adoption and to share the necessary know-how. Specifically, the coresoi R 
package includes: i. guidelines on how to calculate the indicators, which 
serve as a tutorial for utilizing the package; ii. example codes on how to 

  
1 Available at https://core-forge.github.io/coresoi/ 
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compute the red flags and the CO.R.E.-CI; iii. tips for utilization, advising 
on how to effectively install, load and use the package, avoiding common 
mistakes; iv. technical support on how users can seek help if they encounter 
problems with the package. 

The CO.R.E. project also develops a dashboard2 for the visualization of 
the main risk indicators resulting from the data analysis through maps and 
infographics. Data visualizations tools are helpful for several purposes, in-
cluding i. understanding complex data, as representing them in a visual for-
mat makes it easier to grasp patterns and relationships within the data; ii. 
exploration and analysis, by enabling users to zoom in for details and zoom 
out for a broader perspective; iii. communication, by allowing to convey 
findings to audiences with different level of technical expertise; iv. decision 
making, by providing a quick and intuitive understanding that enable in-
formed choices; v. storytelling, by making it easier to present a compelling 
argument based on the visualized data.  

The CO.R.E. data visualization dashboard allows citizens, journalists, ac-
tivists and other interested actors to navigate the results of the calculation of 
the CO.R.E. elementary indicators and the CO.R.E.-CI for a selected list of 
emergencies (Covid-19, Forest fires and Earthquakes) in the four Countries 
involved in the project, that is, Ireland, Italy, Portugal and Spain. As such, it 
represents the main tool to foster the transferability of the CO.R.E. results, 
showcasing the effectiveness of the developed methodology to external us-
ers.  

The CO.R.E. dashboard allows users to interact and filter data by select-
ing the emergency they are interested in, the country, the specific indicators, 
the geographic entities (regions or provinces), and the data visualization 
mode (table, map, or bar chart). Through an intuitive and easy-to-use navi-
gation system, users can visualise the results of the individual red flags (ele-
mentary indicators) and the CO.R.E.-CI for each individual contracting au-
thority and awarded company. All software components are released with 
open licenses and accessible also from different repositories (e.g. Github). 

The CO.R.E. project was carried out thanks to the collaboration of an in-
ternational network of academic and non-academic partners, who also contrib-
uted as Authors to the writing and editing of this book. The CO.R.E. interna-
tional network involved the University of Perugia (Italy) as leader and the fol-
lowing partners: Universitat Obierta Catalunya (Spain), Dublin City Univer-
sity (Ireland), Oficina Antifrau de Catalunya (Spain), Infonodes (Italy), Trans-
parency International (Portugal), Villa Montesca Foundation (Italy).  
  

  
2 Available at https://www.core-anticorruption.eu/dashboard 
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5. Current global practices and projects exploring big data and AI 
potential for enhanced anti-corruption measurement 

 
The potential of big data and artificial intelligence systems is currently 

being explored in public organizations as well as at the academic level on an 
experimental basis. Numerous national control authorities have begun to em-
ploy big data and new technology in practical ways to target and enhance the 
effectiveness of their control actions for the purpose of thwarting and pre-
venting corruption. In this direction should be seen, for instance, the experi-
ences of the Central Procurement Office of the German Federal Ministry of 
the Interior (Beschaffungsamt des Bundesministeriums des Innern - BMI); 
the engagement of the Observatório da Despesa Pública (ODP) of the Min-
istério da Transparência e Controladoria-Geral da União (CGU) in Brazil; 
the monitoring activities of the Korea Fair Trade Commission; the commit-
ment of the Italian Autorità Nazionale Anticorruzione (ANAC) in identify-
ing corruption risks in public procurement and the contextual factors affect-
ing them at the territorial level. 

Besides the CO.R.E. project, whose main results are described in this 
book, there are currently several instances of good practices exploiting big 
data potentials. Scholars of the Corruption Research Center in Budapest have 
developed the Corruption Risk Index (CRI), a composite index based on the 
collection and cross-processing of public procurement data with other data 
of public administrations, signaling anomalies in individual tender proce-
dures, political connections between party representatives and economic op-
erators, anomalies in the economic characteristics of companies, other than 
regulatory, organizational and procedural weaknesses in public tenders.  

The Opentender platform is a further initiative, funded by the European 
Union and bringing together six European research institutes. It was 
launched in January 2018 by Digiwhist with the aim of facilitating societal 
scrutiny of corruption. It pursued this key objective through the systematic 
collection, structuring, analysis, and wide dissemination of information on 
17.5 million public procurements executed within the European Union since 
2003. The platform includes a filter function to evaluate the integrity of bids, 
which enables identifying those at risk of corruption through the computa-
tional work of an algorithm that routinely scans websites with open data on 
public procurement, downloads and stores the data contained therein, and 
compares them with data from other useful datasets3. 

Another such is the Dozorro public procurements monitoring system 
from Transparency International Ukraine, which employs a machine learning 

  
3 See: https://opentender.eu/start 
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algorithm to enhance the detection of violations in public tendering proce-
dures. The programmers themselves trained the machine learning system by 
sending approximately 3,500 tender bids to 20 experts, contextually asking, 
“Do you see any risk in these procedures?” and then entering the experts’ 
responses into the AI algorithm. Based on the learning process, the system 
assesses the probability of corruption risks in tenders and shares the results 
to civil society organisations in the Dozorro community4.  

Further, a team of Spanish researchers (López-Iturriaga & Sanz, 2017) 
developed a warning system based on neural networks, with the aim of esti-
mating the likelihood of public corruption occurring in a given territory, by 
analysing the presence or absence of certain economic factors (property tax-
ation, economic growth, property prices, number of depository institutions 
and non-financial companies) as well as political factors (permanence in 
power of the same political party). Actual examples of corruption that were 
reported in the media between 2000 and 2012 were utilized as data for the 
model design. Depending on how the economic or political elements indi-
cated previously changed, the study gave short, medium and long-term pre-
dicted scenarios of corruption over a period of three years.  

Without claiming to be exhaustive, the mentioned initiatives and research 
endeavors underscore the growing role of big data and artificial intelligence 
as invaluable tools in the global fight against corruption, with each project 
contributing unique insights and methodologies to enhance control actions, 
promote transparency, and prevent corruption at various levels of govern-
ance. 
 

 
6. The structure of this book 

 
The book is organized as follows. Chapter 2 initially provides an exami-

nation of classical corruption measures, encompassing direct and indirect 
methods and clarifying their potential and limitations. In the chapter, Mi-
chela Gnaldi further underscores the centrality of corruption risk assessment 
through red flags, emphasizing their pivotal role in identifying potential risks 
and promoting integrity within the public sector. Shifting focus to corruption 
risk assessment systems during emergencies, the chapter advocates for adap-
tive systems, drawing insights from the CO.R.E. project, which introduces a 
crisis-specific methodology and a general measurement framework for red 
flag computation. The discussed approach utilizes time discontinuity and 

  
4 See: https://ti-ukraine.org/en/news/dozorro-artificial-intelligence-to-find-violations-in-

prozorro-how-it-works/ 
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statistical testing to compute a set of nine red flags and assess corruption 
risks during crises while mitigating false positives. The presented framework 
covers aspects such as referencing relevant literature justifying red flag se-
lection, adjustments made for emergency contexts, rationale behind each red 
flag choice, required quantities for indicator calculation from available data, 
and the process of raising red flags, including statistical test. Finally, the 
chapter underscores the need to validate red flags, recognizing the challenges 
in obtaining evidence from final judgments and media reports and discussing 
potential of statistical tools based on the minimum validity criterion.  

The matter of the effectiveness of red flags in identifying corruption risks 
in emergency procurement is addressed and further explored in Chapter 3 by 
Davide Del Monte, Lorenzo Segato, and Simone Del Sarto. This chapter 
seeks to address this by empirically applying the CO.R.E. red flags to con-
tracts awarded during emergency situations where corruption incidents have 
been identified. The study identified six cases of corruption during the 
Covid-19 emergency in Italy, running the indicators on the involved contrac-
tors and contracting authorities. Red flag scores were analyzed not so much 
to validate the indicators, but rather to explore potential practical applications 
by various stakeholders in corruption prevention and control strategies dur-
ing emergency procurement. The chapter concludes with recommendations 
for enhanced collaboration between academics and practitioners in the de-
velopment of anti-corruption tools for future endeavors. 

In Chapter 4, Simone Del Sarto, Michela Gnaldi, Niccolò Salvini and Ma-
ria Giovanna Ranalli clarify the substantive and methodological choices 
made in the CO.R.E. project to develop a composite indicator (CI) for cor-
ruption risk in public procurement during emergencies, the CO.R.E.-CI (Cor-
ruption Risk in Emergency-Composite Indicator). Unlike existing CIs that 
aggregate red flags developed for ordinary times, the CO.R.E.-CI normal-
izes, weights, and aggregates a curated selection of red flag indicators spe-
cifically designed to measure corruption risk in public procurement during 
emergencies. This selection is entirely based on the methodology outlined in 
Chapter 2 of this volume. The chapter then presents the territorial distribution 
of corruption risk in the public procurement cycle over a ten-year period 
(2013-2022) based on the computation of the CO.R.E.-CI and using the 
Covid-19 crisis as an illustrative example of an emergency. While for illus-
trative purposes the primary focus is on the Covid-19 pandemic, and the anal-
ysis pertains to Italy’s public procurement, the proposed method is adaptable 
to different crisis scenarios, can be applied to other national contexts, and 
customized to align with prevailing market trends during various crises. 

Chapter 5 is devoted to a discussion on public procurement transparency 
over emergencies and to the presentation of the SCO.R.E. index. The au-
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thors, Agustí Cerrillo i Martínez and Wellington Migliari, stress that trans-
parency in public procurement is essential for accountability and citizen 
trust, with digitalization aiding accessibility to information. In line with these 
premises, the authors present the SCO.R.E. index, a measurement tool aimed 
at assessing transparency and focused on data availability and interoperabil-
ity. Through quantifying the extent of digitalization and by defining precise 
constructs and variables, the SCO.R.E. model generates evidence aimed at 
bolstering transparency in public affairs thereby enhancing the effectiveness 
of anti-corruption efforts. 

In Chapter 6 Alessio Cornia and Dimitri Bettoni examines lessons learned 
from the collaboration fostered within the CO.R.E. project between investi-
gative journalists and institutional actors to develop corruption-risk indica-
tors for public procurement during emergencies. This cross-field collabora-
tion provided mutual learning opportunities and synergies among diverse 
partners sharing common goals. Journalists shared techniques, approaches, 
and examples of corruption triggers in public procurement during emergen-
cies, contributing to the development of CO.R.E. indicators. Their input also 
informed the design of the CO.R.E. data visualization dashboard and sug-
gested improvements for enhancing investigative activities. By exploring the 
cross-field nature of the project, this chapter aims to enhance dialogue and 
leverage the untapped potential of synergies between institutional and civil 
society sectors. It offers recommendations to optimize collaboration and 
maximize the project’s impact, aligning with journalists’ perspectives on the 
need for improved cooperation in combating corruption. 
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2. Measuring corruption risks  
in ordinary and emergency times 

 
by Michela Gnaldi, Simone Del Sarto* 

 
 
 
 
 
 

Abstract 
 
This chapter begins with an overview of classical corruption measures, delving 

into direct and indirect methods along with their potential and limitations. It empha-
sizes corruption risk assessment through red flags, highlighting their key role in iden-
tifying potential risks and fostering integrity within the public sector.  

The chapter then shifts its focus to corruption risk assessment during emergen-
cies, where vulnerability to corruption intensifies due to relaxed regulatory frame-
works, diminished oversight, and increased financial flows. It advocates for adapting 
corruption risk assessment systems to crisis contexts, drawing insights from the 
CO.R.E. project, which introduces a crisis-specific methodology and a general meas-
urement framework for red flag computation over crises. This methodology lever-
ages time discontinuity and statistical testing to assess corruption risks over crises 
while mitigating false positives. Overall, the nine proposed red flags and the whole 
proposed methodology are intended to accommodate the changing and far-reaching 
corruption risks induced by crises.  

The chapter also underscores the importance of validating red flags for accurate 
corruption risk assessments, noting the challenges in obtaining such evidence 
through final judgments for bribery offenses and media reports. Finally, we discuss 
the “minimum validity” criterion, suggesting an evaluation of red flag internal co-
herence through statistical criteria, and explore the potential in this direction of mod-
els framed within the Item Response Theory approach. 

 
 
1. An overview of classical measures of corruption 

 
A variety of methods are currently employed to measure corruption, en-

compassing a broad spectrum of approaches (UNODC, 2023). Direct 

  
* This contribution is a product of the research from the CO.R.E. project: COrruption Risk 
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measures focus on the prevalence of specific forms of corruption, such as 
bribery, and are typically derived from population and business surveys. 
These indicators offer robust, accurate, and representative insights when the 
statistical designs of the surveys adequately mirror the entire population. 
However, their implementation presents challenges due to the often high cost 
and the difficulty of conducting surveys repeatedly. Direct measurement of 
corruption is further hindered by contextual factors and the nature of certain 
sectors, such as those inherently shielded from the public eye, like financial 
transactions, defense, or areas involving privacy, where survey-based assess-
ments may fail to uncover the true extent of corruption due to a lack of direct 
experiences to report.  

In response to the challenges in directly measuring corruption, indirect 
measures are employed as well. While these measures do not gauge corrup-
tion itself, they assess factors that may either facilitate or hinder corrupt prac-
tices. Perception-based indicators are a kind of indirect measures and capture 
a broad range of attitudes and beliefs related to corruption, albeit influenced 
by subjective factors such as culture and mass communication. Risk indica-
tors, another set of indirect measures, offer insights into existing or absent 
infrastructures and procedures that heighten or reduce the risk of corruption, 
focusing on the context rather than corruption occurrence itself. Risk indica-
tors play a pivotal role in policymaking, as they can be employed to support 
state’s capacity to prevent corruption among public officials, private sector 
entities, and individuals.  

Response indicators – the third category of indirect measures – gauge how 
states react to corruption, encompassing legislative initiatives (de jure) and 
criminal justice or other actions targeting corruption perpetrators (de facto 
response). These indicators, while indirect, provide valuable insights into a 
state’s capacity and political will to combat corruption. 

Composite indicators relying on the perception of corruption, such as the 
Corruption Perception Index released by Transparency International, exhibit 
various critical aspects. First, perception-based measures are subjective, re-
lying on the opinions and experiences of respondents. Different individuals 
may have varying perceptions of corruption based on their personal experi-
ences and cultural backgrounds. Besides, perceptions may be influenced by 
cultural norms and expectations, as what may be considered corrupt in one 
culture may be viewed differently in another.  

Further, drawbacks arise from the uncertainties inherent in every compo-
site indicator (CI) construction process. Indeed, any CI can be viewed as a 
statistical model, where the dependent variable is the composite indicator 
influenced by independent variables representing judgments made during its 
development (Munda et al., 2009; Saisana et al., 2005). These judgments 
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encompass choices like selecting the single red flags, choosing the aggrega-
tion systems, the criteria for standardization, normalization, etc. These deci-
sions introduce uncertainty into the model, leading to variations in the com-
posite indicator value based on the choices made during its construction. For 
instance, opting for a specific criterion for aggregating simple indices or a 
particular weighting system impacts the final value of the composite and any 
ranking of individual units based on CI values.  

Furthermore, the aggregation of diverse simple indices often results in a 
composite indicator that lacks comprehensive insights into the nature of the 
phenomenon. This limitation narrows the scope of answerable questions and 
reduces the informative potential of these measures in supporting policymak-
ers (Rose-Ackerman, 1983). Further, Heywood and Rose (2014) note that 
such measures struggle to capture different types of corruption and fail to 
distinguish between various forms of corruption in different sectors.  

Others (Rose and Peiffer, 2012; Heywood and Rose, 2014) emphasize 
that perceptions may not correlate with direct experiences of corruption and 
can be influenced by general sentiments about past economic growth (Kurtz 
and Schrank, 2007) or media coverage of corruption incidents or scandals 
(Mancini et al., 2017). Donchev and Ujhelyi (2014) add that, although per-
ceptions and direct experiences of corruption may be strongly correlated, the 
relationship is not linear: perception-based measures can differentiate well 
between countries where the perceived level of corruption is generally low 
but struggle to distinguish those where the perception of corruption is high.  

Despite representing an advancement in some respects over perception-
based measures, direct measures of corruption, such as those relying on the 
World Bank Enterprise Surveys (WBES) and the Business Enterprise Eco-
nomic Surveys (BEES), also have some limitations. The first, common to all 
surveys that employ standardized questionnaires administered cross-nation-
ally, is related to the accuracy and reliability of data, which depend largely 
on the quality and consistency of the questions posed to the interviewed sub-
jects. The same question can be interpreted very differently by individuals 
from national and cultural contexts that are widely different.  

The most significant limitation, however, concerns the degree of accuracy 
with which respondents report the occurrence of corrupt events. On one side, 
fear of legal persecution can clearly lead to non-disclosure or underreporting 
of corrupt activities, resulting in an underestimation of the phenomenon. 
Conversely, the wish to influence political-institutional action can lead to an 
overestimation of corruption. The direction of this social desirability, leading 
to underestimation and overestimation of corruption, is difficult to evaluate 
because it depends on the respondent’s interest, which, in turn, may be linked 
to the willingness to facilitate or prevent corrupt practices (Sequeira, 2012). 
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Judicial measures are primarily punitive measures, focused on addressing 
past corrupt acts through legal consequences. They often involve legal pro-
ceedings and convictions, which can take a considerable amount of time. 
This time lag means that corrupt activities may be detected and punished 
long after they have occurred, making it challenging to address corruption in 
real-time or to use such measures for timely preventive action (Carloni, 
2017).  

Furthermore, it is observed (Fisman and Golden, 2017) that the effective-
ness of judicial measures assumes a trustworthy and independent legal sys-
tem capable of identifying, prosecuting, and convicting individuals involved 
in corruption. However, in countries where the legal system is compromised 
or lacks independence, reliance on judicial measures may not accurately re-
flect the extent of corruption. In environments where corruption is systemic, 
the absence of convictions does not necessarily indicate the absence of cor-
ruption. It could, instead, suggest that the legal system is unable or unwilling 
to address corruption, leading to underreporting. On the other hand, a high 
number of judgments and legal cases could be the result of genuine efforts 
against corruption and generally reflect an efficient judicial system. How-
ever, it would not rule out the possibility that those cases are manipulated for 
political or public relations purposes, for instance to give the public a false 
image of a state addressing the problem. Finally, cross-national investiga-
tions based on these measures can be complex because legal rules and judi-
cial systems can vary significantly from country to country (Carloni, 2017).  

 
 

2. Corruption risk assessment through red flags  
 

Red flag indicators form the cornerstone of corruption risk assessment 
systems, designed to pinpoint potential corruption risks, and devise effective 
strategies for their prevention. Corruption prevention encompasses a broad 
spectrum of measures, ranging from educational initiatives and public aware-
ness campaigns to the implementation of comprehensive national anti-cor-
ruption programs and corruption risk assessments. Among these strategies, 
corruption risk assessment stands out as a pivotal component in public sector 
activities. Corruption risk assessment allows public sector entities to identify 
potential vulnerabilities and weaknesses in their systems and operations. It 
provides valuable insights that support strategic decision-making. Public sec-
tor officials and managers can prioritize and plan interventions based on the 
identified risks. Further, corruption risk assessment helps in efficient re-
source allocation by directing attention and resources toward areas identified 
as having a higher risk of corruption. This ensures that limited resources are 
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strategically deployed to address the most critical vulnerabilities. Moreover, 
corruption risk assessment safeguards public resources from mismanage-
ment, embezzlement, or other forms of corruption. This is essential for main-
taining the financial integrity of public institutions and ensuring that re-
sources are allocated for the benefit of the public. Finally, regular corruption 
risk assessments contribute to the establishment of a culture of integrity 
within the public sector as well. By promoting awareness and accountability, 
organizations can foster a work environment where corrupt practices are less 
likely to occur. 

In recent years, advancements in technology, particularly in the collection 
and cross-referencing of public procurement data with other administrative 
data sources, have revolutionized corruption risk assessment (Gnaldi et al., 
2021). This technological evolution has not only empowered the assessment 
process but has also directed the focus of researchers and policymakers to-
wards red flags. These indicators, serving as the bedrock of corruption risk 
assessment systems, have gained increased attention due to their crucial role 
in identifying and addressing corruption risks proactively. 

Red flags serve as markers for corruption risk and are commonly derived 
by assessing the extent of unjustified limitations on competition within the 
public procurement process, as highlighted by previous studies (Fazekas et 
al., 2016a; Fazekas et al., 2016b; Fazekas et al., 2018). These indicators op-
erationalize the definition of corruption, which posits that corruption occurs 
when public officials systematically bypass the principles of open and fair 
competition, leading to the repeated awarding of public contracts to affiliated 
companies (Fazekas and Kocsis, 2020). As already discussed in previous 
studies (Fazekas and Kocsis, 2020; OECD, 2019), corruption red flags serve 
as proxy measures indicating the potential presence of corruption risks, ra-
ther than direct evidence of actual corruption. It is anticipated that red flags 
will exhibit correlation with corrupt practices, but they are not expected to 
align perfectly with them. 

Usually, corruption in public procurement involves manipulating the con-
tract allocation process to favor a preferred bidder while avoiding detection. 
Grand corruption at an institutional level primarily seeks to extract rents, and 
in the context of public procurement, rents may be acquired by favoring pre-
selected companies that, in turn, charge prices for contract deliveries higher 
than the average market rates (Abdou et al., 2021). Therefore, assessing cor-
ruption risks by quantifying extra profit necessitates data on both the price 
and quantity of procured deliveries, typically available in public procurement 
administrative datasets but often incomparable across different periods and 
regions. As a result, additional proxies for corruption risk are proposed. For 
example, instances where a procurement procedure receives a single offer 
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from a sole bidder and the number of bids, especially when only one bid is 
submitted (Klasnja, 2015), are widely adopted in the literature as corruption 
proxies. Other recurrent indicators of corruption risk include (Fazekas and 
Kocsis, 2020): absence of the publication of the call for tenders (when the 
call publication is voluntary); non-open or exceptional procedures (e.g., di-
rect awards) that stifle competition and direct contracts to selected bidders; 
extremely short advertisement time periods, hindering non-connected bid-
ders from preparing comprehensive bids in time; insufficient time intervals 
to award contracts, suggesting snap decisions that may involve premeditated 
assessments; subjective and challenging-to-quantify evaluation criteria (in-
stead of price-related criteria), implying discretionary margins and poten-
tially limiting accountability and control mechanisms.  

The extensive body of literature on corruption risk can be organized into 
four distinct categories, as proposed by Fazekas and colleagues (Fazekas et 
al., 2016b). The first block includes the Tendering Risk Indicators. These 
indicators focus on the potential for corrupt manipulation during the tender-
ing process, aiming to generate profits and distribute them among affiliated 
businesses. The second groups Political Connections Indicators. Indicators 
included in this group examine direct or indirect political ties between the 
contracting authority and companies, exploring how such connections might 
corruptly influence the public procurement process. The Supplier Risk Indi-
cators is the third category of corruption indicators. It assesses the use of 
contract winners as tools to illicitly distribute benefits, rewarding all parties 
involved in the unlawful arrangement. The fourth group includes Contracting 
Body Risk Indicators, that is, indicators that evaluate vulnerabilities within 
the formal contracting bodies. 

Tendering risk indicators proposed in the literature include using missing 
procurement outputs in infrastructure as a proxy for corruption, calculated as 
the difference between the stock of infrastructure and cumulative public 
spending on it (Golden and Picci, 2015). Recurrently awarding contracts to 
the same companies and employing exceptional procedural types, such as 
direct awards (Coviello and Gagliarducci, 2010) are also considered warning 
signs for corruption risk in public procurement (Fazekas et al., 2016b). Ad-
ditional key indicators within this group include instances where a procure-
ment bid receives only one offer (single bidding) and extremely short con-
tract advertisement periods (Fazekas et al., 2016b) 

Political Connections Indicators primarily focus on personal political 
connections and political influence gained through donations to political par-
ties. Research in this area often explores specific countries and findings are 
only partially comparable across different contexts (Fazekas et al., 2016b). 
For instance, Amore and Bennedsen (2013) demonstrate that direct familial 
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relationships between Danish businesses and country politicians enhance 
business profitability, particularly in industries dependent on public demand, 
such as public procurement. 

Supplier characteristics, including headquarters location, incorporation 
date, and size, may serve as indicators of suppliers’ involvement in corrupt 
transactions. Red flags in this category may include multiple businesses be-
ing established at the same address (Caneppele et al., 2009) and proximity 
between the procurement body and winning firm, especially in environments 
of long-term political stability (Coviello and Gagliarducci, 2010). The incor-
poration date is considered a potential sign of corruption, particularly when 
paired with other data (Fazekas et al., 2015). For instance, businesses formed 
during or shortly before a change in government and winning significant 
contracts are more likely to be exploited for rent extraction than for genuine 
company operations. Changes in a firm’s corporate structure, particularly 
those linked to increases in company profits (Caneppele et al., 2009) and the 
socioeconomic status of business owners are additional warning signs iden-
tified in the literature.  

Papers addressing company financial information, such as those by 
Cheung et al., (2012), David-Barrett and Fazekas (2016), and Cingano and 
Pinotti (2013), consistently demonstrate that indicators based on the growth 
of profits of companies awarded public contracts are closely linked to cor-
ruption risks, particularly when the company economic growth takes on ex-
traordinary dimensions. Concurrently, the literature recommends validating 
these indicators by combining them with other proxies to minimize false pos-
itives. In other words, caution is advised when interpreting cases where com-
panies exhibit an exceptional increase in profits due to genuine high levels 
of efficiency and growth.  

Research focused on company ownership and management structures 
suggests that missing or concealed ownership can signal corruption. For in-
stance, van der Does de Willebois et al. (2011) reveals that grand corruption 
is often associated with unknown owners who are deliberately kept hidden, 
either by registering the company in “opaque” jurisdictions, such as tax ha-
vens, or by failing to accurately disclose the company owners. Another 
method to conceal proprietary information is through the use of intricate 
ownership structures, such as “Chinese box” structures (Riccardi and Sa-
vona, 2013). Additionally, besides lacking data on company ownership 
structures, other factors identified as red flags in the literature include 
changes in the corporate structure, particularly when linked to increases in 
company profits, as asserted by Caneppele et al. (2009).  

Another risk factor is the socio-economic profile of company owners, 
with studies showing that owners in the same sector tend to share similar 
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profiles in terms of age, gender, and educational level (Caneppele et al., 
2009; Riccardi et al., 2016). Consequently, any deviation from the typical 
profile of a company owner in a specific sector can be considered a red flag.  

The corporate governance literature concentrates on how responsibility 
and discretion are allocated within a company and their connections with 
company performance. Despite the limited number of studies exploring the 
relationships between corporate governance and corruption, the literature 
generally suggest that external supervision and monitoring can decrease cor-
ruption risks.  

The literature on Contracting Body Risk Indicators seeks to capture cor-
ruption risks at the organizational or agency level. It focuses on characteris-
tics related to corruption risks, such as organizational capacity, integrity, 
transparency, and accountability. Initiatives in this direction include the Su-
preme Audit Institution’s independence measure suggested by a 2016 poll 
conducted by the Public Expenditure Financial Accountability program. 
Other initiatives include the Sustainable Governance Indicators, which rate 
the Auditor General’s level of accountability; the Tax Administration Diag-
nostic Assessment Tool, combining several sub-dimensions to determine 
corruption risk assessment; and the Global Integrity Report survey, capturing 
corruption-related features of various special agency kinds through expert 
evaluations.  

 
 

3. Measuring corruption risks over emergencies: the CO.R.E. 
methodology 
 
3.1. Premises 

 
In times of crisis, the conducive environment for corruption is fueled by 

relaxed regulatory frameworks, diminished oversight, and a surge in finan-
cial activities. Public procurement systems, vital to many countries’ crisis 
responses, are particularly vulnerable to corruption risks during emergency 
periods (European Commission, 2020; OECD, 2020; UNODC, 2021). As 
highlighted in Chapter 1, loosened regulatory measures, increased spending, 
and transformed purchasing environments point to the need for adapting cor-
ruption risk assessment systems to crisis contexts. 

The adaptation of corruption risk assessment systems to crisis contexts 
involves a specific focus on red flags, serving as the foundation of such as-
sessment systems. Indeed, red flags commonly utilized during ordinary cir-
cumstances may not effectively highlight corruption during non-competitive 
situations or crises. The reliance solely on these indicators, especially in 
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scenarios with numerous bids resulting in a single offer through expedited 
procedures, may lead to an overestimation of corruption risks. Addressing 
this, measures to mitigate false positives should be reinforced in exceptional 
situations, considering unexpected disruptions and extraordinary market 
fluctuations (OECD, 2019). 

In the CO.R.E. project, we propose an approach to measure corruption 
risk during crises by adapting previously developed red flags to the specific 
emergency context and implementing controls to address false positives 
(Gnaldi and Del Sarto, 2023b). This approach capitalizes on the time discon-
tinuity introduced by a crisis, distinguishing between a pre-crisis period (pe-
riod 1) and a post-crisis period (period 2). The methodology involves com-
paring the behaviors of companies and/or contracting authorities (our target 
units) after the crisis outbreak with their historical (pre-crisis) behavior, by 
means of various relevant red flags extracted from contracts within sectors 
or markets pertinent to the specific emergency being considered. The identi-
fication of these pertinent contracts can be achieved by scrutinizing the con-
tract subject, particularly by classifying it using the Common Procurement 
Vocabulary (CPV). Specifically, contracts with CPV codes deemed relevant 
to the specific emergency are isolated through a difference-in-difference 
method, which allows us to identify the markets most involved in the crisis 
at issue.  

Subsequently, the approach assesses the risk of corruption through statis-
tical testing, allowing for hypotheses that can be set according to observed 
market trends during the crisis. The proposed approach therefore mitigates 
false positives by controlling for market trends and assumes that any statis-
tically significant deviation in the behaviors of target units during the crisis 
– compared to what is expected based on observed marketplace tendencies – 
may indicate a corruption risk.  

 
 

3.2. Statistical testing procedure 
 
Hypotheses in the statistical testing procedure described above should be 

formulated in line with observed market trends. For instance, consider a red 
flag that compares a quantity or parameter of interest (e.g., a mean or pro-
portion) denoted by  and related to a specific target unit. Let 𝜃  and 𝜃  
denote its values before and after the crisis, respectively. When there is no 
substantial difference in the overall market trend observed during the crisis 
outbreak, the hypotheses for the statistical test comparing 𝜃  and 𝜃  need to 
be formulated accordingly, as follows: 
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𝐻 : 𝜃 𝜃 0 
𝐻 : 𝜃 𝜃 0. 

 
Therefore, any significant positive difference in the observed behavior of the 
target unit during the crisis (i.e., between 𝜃  and 𝜃 ) can be interpreted as a 
corruption risk. Conversely, in the case of a different trend observed during a 
crisis, denoted as 𝜃∗, the set of hypotheses must be adjusted as indicated below: 

 
𝐻 : 𝜃 𝜃 𝜃∗ 
𝐻 : 𝜃 𝜃 𝜃∗. 

 
Anytime a red flag is based on a statistical test, its raising rule takes the 

following form: if the test is significant, the target unit is considered as at 
risk, otherwise it is not.  

Furthermore, target units identified as at risk through a red flag and rely-
ing on a statistical test may not be uniformly treated, as each may carry a 
different level of associated risk. To elaborate, at-risk target units can be dif-
ferentiated based on (i) the degree of deviation from historical behavior (po-
tentially adjusted for the overall observed trend), implying that a higher de-
gree of deviation corresponds to a higher risk of corruption for that specific 
target unit, and (ii) the quantitative evidence provided by the statistical test 
associated with the red flag, relying on the traditional p-value. These two 
metrics can be jointly employed to effectively profile and differentiate target 
units according to varying degrees of risk. 

 
 
3.3. The set of CO.R.E. red flags 
 

In the following paragraphs, we present our curated selection of nine red 
flag indicators of corruption risk over crises and discuss the general meas-
urement framework for their computation, as developed in the CO.R.E. pro-
ject. The choice of the red flag criteria put forth in the project has been pre-
dominantly guided by substantive considerations to ensure their efficacy in 
addressing corruption risks during crises. In addition to substantive assess-
ment, practical factors related to data accessibility in various national and 
international settings have also been taken into account, aiming to make our 
proposal viable for implementation by any interested parties. 

When discussing the new formulation for each red flag, the framework pro-
vided below encompasses the following aspects: referencing pertinent litera-
ture that justifies the selection of specific red flags; detailing the adjustments 
made to existing indicators to accommodate emergency contexts; explaining 
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the reasons behind the selection of each red flag; elucidating the specific quan-
tities or information necessary for obtaining the indicator from available data; 
describing the process by which the red flag is raised, be it through statistical 
tests or other preliminary evaluation steps on the available data. 
 
 
3.3.1. Winning rate across the crisis 

 
A key aspect in measuring corruption risk in public procurement is the 

frequency with which contracts are awarded to the same companies. In this 
context, Coviello and Gagliarducci (2010) propose using the recurrence of 
awarding contracts to the same companies as a proxy for corruption risk in 
public procurement. 

In crisis situations, the adapted version of the red flag, labelled Winning 
rate across the crisis, targets companies that, following an emergency out-
break, experience a significantly higher frequency of winning public con-
tracts in the relevant economic market associated with the crisis, compared 
to the period before the emergency.  

The rationale behind this indicator is to identify companies at risk that 
exceptionally enhance their competitive power during the emergency, as re-
flected in the proportion of awarded contracts within the relevant economic 
market(s). The approach involves assessing the behavior of companies that, 
post-emergency, secure public contracts in the relevant economic sector(s) 
much more frequently than in the pre-emergency period. This examination 
is conducted by comparing the proportions of awarded public contracts based 
on the contract main object/sector for each company before and after the cri-
sis, utilizing an appropriate statistical test. 

For the red flag to be computed, the necessary information includes the 
proportion of awarded contracts in the relevant economic market out of all 
awarded contracts for each company before and after the emergency out-
break. The red flag is raised when the proportion of awarded contracts after 
the crisis is found to be significantly greater than that before, considering the 
general market trend. Various statistical tests, such as the asymptotic z-test, 
Fisher exact test, or small-sample unconditional tests of independence, can 
be employed for this purpose (Agresti, 2003; Fleiss et al., 2013). 

 
 

3.3.2. Awarded economic value across the crisis 
 

The red flag titled Awarded economic value across the crisis draws from 
the literature emphasizing the significance of exceptional profit or value 
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growth in companies when assessing corruption risk in public procurement. 
Studies, such as Fazekas et al., (2015) and Cheung et al. (2012), suggest that 
companies established around a government change and winning large con-
tract values are potential vehicles for rent extraction, linking profit growth to 
corruption risks.  

In its adapted version for crisis scenarios, this red flag identifies compa-
nies that, post-emergency outbreak, have been granted public contracts 
within the relevant economic market(s) with higher economic value than be-
fore the crisis. The red flag considers these companies at risk, focusing on 
their exceptional increase in competitive power during the crisis. 

 To investigate this, the approach involves monitoring the behavior of 
companies over time, comparing two distributions of economic values of 
awarded contracts before and after the crisis, using suitable statistical tests 
such as the Mann-Whitney U test or the Kolmogorov-Smirnov test for two 
samples. 
 
 
3.3.3. Contract economic deviation across the crisis 
 

Red Flag 3, labelled Contract economic deviation across the crisis, ad-
dresses the potential connivance between companies and contracting author-
ities to artificially increase contract costs, as highlighted in the literature by 
sources such as ANAC (2017), Fazekas et al. (2022), OLAF (2013), and 
OLAF (2017).  

The original formulation of this red flag measures the relative distance 
between the actual execution economic value and the initially awarded value 
of a contract, known as the economic deviation ratio. At the target unit level, 
this red flag is obtained by averaging the deviations over the involved con-
tracts and provides insights into potential “moral hazard” behaviors during 
contract execution.  

In its adapted version for crisis situations, the red flag assesses whether 
there is an increase in the economic deviation ratio across the crisis, specifi-
cally for contracts within relevant economic markets. The indicator deems 
companies or contracting authorities at risk if their contracts experience a 
significant increase in the economic deviation ratio during the crisis. To eval-
uate this, the red flag compares two distributions of economic deviation ra-
tios (before and after the emergency) for each target unit, utilizing a suitable 
statistical test to check for a shift toward greater values in the post-emergency 
distribution. 
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3.3.4. Contract length deviation across the crisis 
 
The Contract length deviation across the crisis is a further red flag ad-

dressing the potential opportunistic behaviors of companies influenced by 
contracting authorities, as deviations in the actual execution duration from 
the stated or expected one may hide such behaviors. Literature from sources 
like ANAC (2017), Decarolis et al. (2019), and Fazekas et al. (2022) sug-
gests that time deviations, while sometimes justified by legitimate suspen-
sions, can also signal corruption.  

The original formulation of this red flag measures, at the single contract 
level, the deviation of actual execution times as a relative distance from those 
expected by the contract, known as the length deviation ratio. At the target 
unit level, this red flag is obtained by averaging the deviations over the unit’s 
contracts.  

In its adapted version for crisis situations, the red flag evaluates whether 
there is an increase in the deviation of the contract actual execution duration 
from its stated or expected duration, specifically for contracts within the rel-
evant economic market. The indicator identifies companies or contracting 
authorities as at risk if their contracts exhibit a significant increase in the 
length deviation ratio during the crisis. To assess this, the red flag compares 
two distributions of length deviation ratios (before and after the emergency) 
for each target unit using a suitable statistical test, aiming to detect any shift 
towards higher values in the post-emergency distribution. 
 
 
3.3.5. Excess of concentration of the winners’ distribution 
 

The red flag titled Excess of concentration of the winners’ distribution is 
grounded in the indicator known as the “Winner’s share of issuer contracts”. 
In its original form, as discussed in literature by Fazekas (2020), Fazekas et 
al. (2022), and Abdou et al. (2021), this indicator assesses the proportion of 
contract value allocated to a winning company by a contracting authority, 
focusing on the count of procedures rather than economic value. The adapted 
version considers a concentration index, such as one based on the Gini het-
erogeneity index, on the winners’ distribution of a contracting authority.  

This red flag evaluates the frequency with which a contracting authority 
awards its contracts to the same company(ies), with a heightened risk asso-
ciated with repeatedly awarding contracts to the same firms. In crisis situa-
tions, the red flag compares the concentration degree of the winners’ distri-
bution based on contracts issued after the emergency with that before the 
emergency, specifically for contracts within the relevant market.  
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The red flag identifies contracting bodies at risk if they exhibit an increase 
in the concentration of the winners’ distribution across the crisis, indicating 
a higher frequency of awarding contracts to a diminishing number of firms. 
To assess this, the red flag requires the winners’ frequency distribution for 
each contracting authority, both pre- and post-emergency. While no specific 
statistical test is available for testing two-sample differences based on the 
Gini heterogeneity index, the proposal involves discretizing the distribution 
of the computed concentration index into categories and labeling an admin-
istration as at risk if its concentration category increases across the emer-
gency. 
 
 
3.3.6. Award communication default across the crisis 
 

The red flag labelled as Award communication default across the crisis is 
based on the acknowledgment that failure to adhere to reporting require-
ments is indicative of potential government misconduct and a risk of corrup-
tion.  

This indicator, in its original form, focuses on the award communication 
default rate, representing the fraction of contracts for which award details 
have not been reported to anti-corruption authorities. In emergency situa-
tions, the adapted red flag specifically examines contracting authorities that 
exhibit an increase in the award communication default rate after the emer-
gency, compared to the period before the crisis, with reference to contracts 
within the relevant economic market.  

The red flag identifies companies at risk if there is a deterioration in their 
communication behavior regarding award details during the crisis. To assess 
this, the red flag requires the proportion of contracts without award notices 
out of all contracts issued, both before and after the emergency. The compar-
ison is made using a suitable statistical test, similarly to what discussed for 
Winning rate across the crisis (red flag 1). 

 
 

3.3.7. One-shot opportunistic companies across the crisis 
 

The One-shot opportunistic companies across the crisis indicator is a 
unique red flag that does not have a specific reference in the current literature 
on corruption risk in public procurement, and it is not an adaptation of an 
existing red flag to emergency contexts.  

This red flag is designed to identify companies that, after the emergency 
outbreak, are awarded one or more public contracts without having won any 
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contracts in the years before the emergency (e.g., in the preceding five years), 
with a focus on contracts awarded within relevant economic markets.  

The rationale behind this indicator is to flag companies exhibiting a “one-
shot opportunistic behavior”. It identifies companies at risk if they secure 
one or more public contracts after the crisis without demonstrating any com-
petitive activity in the years leading up to the emergency.  

To implement this red flag, information on a company’s history of 
awarded contracts in the market(s) of interest over time is needed. Unlike 
other red flags, no statistical test is applied here. Instead, the red flag raises 
a warning if a company is awarded at least one contract after the crisis while 
having been absent from the relevant public procurement market (i.e., no 
awarded contracts) for a specified number of years before the emergency 
outbreak (e.g., five years, depending on the characteristics of the emer-
gency). The absence of the company in the market during the specified pe-
riod indicates a potential risk according to this red flag. 

 
 

3.3.8. Pre-existing contracts modified after the crisis 
 

The Pre-existing contracts modified after the crisis red flag addresses the 
concern that modifications to awarded contracts during the execution phase 
may signal irregularities, as indicated in the literature by ANAC (2017), 
OLAF (2013), and OLAF (2017). At the single contract level, the original 
formulation is a binary variable indicating whether at least one variant has 
occurred. At the contracting body or company level, the red flag is expressed 
as the proportion of modified contracts out of all concluded contracts.  

In its adapted version for crisis situations, this red flag assesses whether 
a contracting authority or company has at least one pre-existing contract, in-
itiated with a call before the emergency outbreak, that has been modified 
after the emergency. The rationale behind this red flag is to identify as at risk 
those entities with contracts published before the emergency and subse-
quently modified via amendments after the emergency began. Notably, the 
assessment excludes modifications made immediately thereafter, introduc-
ing a parametric time window. The duration of this window can be adjusted 
based on the specific characteristics of each crisis.  

To implement this red flag, the necessary information involves the dates 
of publication for calls for tenders and the occurrence of contract variants for 
the contracts managed by a contracting authority or company. Unlike other 
red flags, no statistical test is applied here. Instead, the assessment involves 
determining, for each target unit (company or contracting authority), the 
presence of at least one contract meeting the criteria: (i) call published before 
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the emergency and (ii) occurrence of at least one variant after the emergency 
outbreak (excluding those within the parametric time window). If these con-
ditions are met, the target unit is labeled as at risk according to this red flag. 

 
 

3.3.9. Lengthy contracts 
 

The Lengthy contracts red flag lacks a specific reference in the literature 
on corruption risk in public procurement. While existing literature suggests 
red flags monitoring time extensions during the procurement process, such 
as extensions in the tender publication period or in the tender evaluation 
phase, the present red flag focuses on extensions to the contract duration it-
self. This extension refers to the time span between the start and end dates of 
the contract and is evaluated exclusively in the post-emergency period.  

In its version for emergency situations, the red flag aims to identify con-
tracting authorities or companies as at risk if they are awarded post-emer-
gency contracts with durations significantly longer than the overall average 
post-emergency duration. The rationale is rooted in the detection of exces-
sive contract durations that cannot be justified by the nature of the crisis.  

To compute this red flag, the necessary information involves the distribu-
tion of durations for contracts issued or won after the emergency outbreak, 
belonging to the relevant economic market. The red flag employs statistical 
tests, such as the classic t-test or non-parametric tests like the Wilcoxon 
signed-rank test (Wilcoxon, 1945) to compare the distribution of post-emer-
gency contract durations with the overall average duration. If the distribution 
is significantly greater than the overall value, the red flag raises concerns 
about the contracting authority or company being at risk. 
 
 
3.4. Summary 
 

The theoretical foundation of the suggested set of red flags largely relies 
on exploiting the temporal discontinuity introduced by the initiation of a cri-
sis. This approach enables the distinction between two separate time periods: 
one preceding the crisis and one following it. In many instances, it involves 
a comparison of the behaviors of companies and/or contracting authorities 
after the crisis outbreak in relation to their past patterns. 

The proposed methodology can be adapted to various crisis scenarios by: 
(i) aligning the time spans with the enactment date of legislative acts recog-
nizing the commencement of the emergency period; (ii) choosing pertinent 
contract categories based on the markets most impacted by the specific crisis. 
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The discussed risk assessment strategy relies on a set of red flag indicators 
derived exclusively from contracts within sectors or markets relevant to the 
particular emergency under consideration (using their CPV classification).  

Finally, the approach described above is applicable to various national 
contexts where the required data for red flag calculation are available, and it 
can be fine-tuned to accommodate market trends across crises by adjusting 
the hypotheses of the statistical tests accordingly. 
 
 
4. The validity issue of red flags of corruption risk 

 
The validity of red flags in assessing corruption risk is a critical aspect 

that demands careful consideration in the field of corruption studies. A robust 
validation process is essential to ensure the accuracy of these measures. In-
deed, the reliability of corruption detection hinges on the validity check, 
which acts as a safeguard against inaccuracies and false positives. By sub-
jecting red flags to validation procedures, researchers and policymakers can 
enhance the efficacy of corruption risk assessments, thereby contributing to 
more accurate and targeted anti-corruption measures. 

The issue of validating red flag indicators for corruption risk is both stra-
tegic and complex, representing a relatively unexplored territory in the inter-
national scientific literature. The validity of a measurement tool refers, in 
essence, to its ability to accurately reflect the intended concept (Adcock & 
Collier, 2001). Valid corruption measures should detect corruption in cases 
where it has actually occurred. However, getting evidence of the existence 
of corruption is inherently challenging due to its hidden and latent nature.  

While relying on final judgments for bribery offenses might seem useful, 
it poses substantial and technical challenges (Gnaldi and Del Sarto, 2023a). 
Cases resulting in convictions for bribery represent only a portion of the cor-
rupt activities that authorities have identified and taken legal action against. 
Notably, numerous instances of bribery remain undetected or unprosecuted, 
introducing a selection bias in the available data. Moreover, the outcomes of 
bribery cases leading to convictions can be influenced by various factors, 
including the strength of evidence and the effectiveness of law enforcement. 
These elements may not necessarily indicate the presence or absence of cor-
ruption risks but rather reflect the legal process outcome. It is important to 
recognize that the absence of legal convictions in bribery cases does not au-
tomatically imply the absence of corruption; it could signify limitations 
within the legal system or challenges in detecting and prosecuting such cases. 

Further, judgments are typically expressed in a qualitative manner and are 
embedded in documents with unstructured formats that may not be easily 
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accessible and directly analyzable. Indeed, qualitative and quantitative anal-
yses of bribe sentences may encounter difficulties when dealing with un-
structured or semi-structured data. Unstructured information can overwhelm 
analysts, making it difficult to efficiently identify and prioritize relevant data 
related to potential bribe offenses.  

Sorting through vast amounts of unstructured data manually can be time-
consuming and resource-intensive. A substantial amount of information may 
be irrelevant or noise, consisting of sentences that have no bearing on cor-
ruption risks. Qualitatively distinguishing meaningful signals from the noise 
becomes a critical challenge, as false positives may result from the inclusion 
of irrelevant data. Moreover, corruption often involves complex interactions, 
transactions, and relationships. Analyzing sentences without considering the 
broader context may lead to misinterpretations and a lack of understanding 
of the multifaceted web of factors contributing to corruption. 

The use of advanced data scraping techniques and text mining methods 
becomes then essential to access fundamental information embedded in bribe 
sentences, such as the type of crime, the entities involved (individuals, com-
panies, public officials, contracting authorities, etc.), the timeframe of the 
offense, and more. However, the human resources and computational power 
required to sift through and analyze large volumes of qualitative data merged 
with public procurement data can be substantial. This can pose challenges 
for organizations with limited resources, hindering their ability to conduct 
thorough and efficient validation assessments.  

What is more, accessing and analyzing a vast amount of qualitative data 
may raise privacy concerns, particularly if data involve sensitive or person-
ally identifiable information. Besides, language evolves over time, and the 
use and interpretation of certain expressions may change. Relying on static 
sets of bribe sentences may become outdated and ineffective as language dy-
namics shift. Finally, judgments are often rendered many years after the com-
mission of the crime. Given this temporal misalignment, an ex-post evalua-
tion of the validity of corruption measures based on them requires an effi-
cient judicial system capable of maintaining records of crime actors, types of 
crimes, etc., over time. This necessitates a system that facilitates interested 
users in accessing judgment contents freely and timely.  

Similarly, relying on media reports to validate red flag indicators of cor-
ruption risk can offer valuable insights, but it is not without limitations. Me-
dia coverage may not offer a comprehensive overview of all bribery cases, 
with high-profile incidents receiving more attention compared to smaller or 
less sensational cases. Consequently, the cases highlighted in the media may 
be limited in number and may not fully represent the entire range of corrup-
tion instances, introducing a selection bias in the available data. Additionally, 
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akin to bribe sentences, media reports may not consistently furnish adequate 
contextual information necessary for correlating those cases with the details 
required to calculate the red flags. 

The scientific literature on corruption measurement seldom addresses the 
validation of corruption risk indicators, with only a few exceptions. In the 
work of Fazekas et al. (2018), red flags validity is assessed for their predic-
tive power concerning the single bidding indicator, within a logistic regres-
sion modeling framework. This approach uses the single offer as the primary 
criterion to test the validity of a set of red flags. While the method is easily 
replicable, it assumes that a public contract receiving only one bid unequiv-
ocally signifies a corrupt circumstance. An assumption that, like those on 
which other red flags are based, requires validation. Another notable proce-
dure is outlined in Decarolis et al. (2019) and Decarolis and Giorgiantonio 
(2022), who propose assessing the reliability of red flags in predicting a var-
iable indicating whether a company’s owners or top executives have been 
under police investigation for engaging in corrupt practices. Despite the 
strength of this latest variable in reflecting corruption risk, the procedure ap-
pears limited in replicability, given the confidentiality and restricted access 
to police investigation data. 

Acknowledging the complexity and limitations of validating corruption 
measures using the aforementioned procedures, the literature (see, for in-
stance, Bello y Villarino, 2021) propose to adopt a “minimum validity” cri-
terion, which involves evaluating the degree of validity of a set of indicators 
based on their internal coherence, using specific statistical criteria. Accord-
ing to this criterion, corruption measures can be considered valid when they 
are strongly correlated with the latent phenomenon they intend to measure. 
The focus is on assessing the extent to which corruption measures capture 
the higher-level theoretical construct they aim to detect while excluding ir-
relevant elements.  

Consistently with this criterion, Gnaldi and Del Sarto (2023a) suggest an 
approach for evaluating the validity of red flags, focusing on their internal 
coherence. This method relies on a procedure rooted in the framework of 
multidimensional Item Response Theory (Reckase, 2009). This framework 
is especially suitable as it enables an examination of how well corruption 
measures encapsulate the higher-level theoretical construct, by assuming that 
the connections among red flags are depicted by a latent and unobservable 
trait (corruption). Besides, this methodological framework assumes that the 
latent trait is multidimensional. Such an assumption is particularly appropri-
ate as it accounts for the possibility that the relational structure among red 
flag indicators may mirror a complex and multidimensional configuration, 
rather than a simple and unidimensional one: high correlations are expected 
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to be observed between subgroups or sub-dimensions of red flags. In cases 
where the focal point is a one-dimensional latent variable, it is anticipated 
that the proxy indicators employed for corruption measurement must exhibit 
strong correlations, indicating a singular underlying one-dimensional latent 
construct. Conversely, in instances where the latent phenomenon is multidi-
mensional, such as the risk of corruption, it is reasonable to anticipate that 
the red flag indicators may not all exhibit correlations with each other. In-
stead, they may form sub-groups of indicators, with each sub-group measur-
ing a distinct sub-dimension of the same underlying risk of corruption. Ac-
cording to the method above, the validity of a red flag is assessed with respect 
to the strength of the relationship between the red flag itself and the other red 
flags belonging to the same sub-dimension of the underlying latent variable. 
In this way, the degree of validity of a red flag is expression of the degree of 
coherence of that corruption risk proxy with the other indicators included in 
the sub-dimension.  
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3. Validation of red flags of corruption risks 
through actual cases occurred  
over the Covid-19 emergency 
 
by Davide Del Monte, Lorenzo Segato, Simone Del Sarto* 

 
 
 
 
 
Abstract 

 
This work takes inspiration from the efforts conducted by statistical research to 

confirm the validity of corruption risk indicators (red flags) in emergency, whose 
limits were highlighted in the paragraph ‘Validity issue of red flags of corruption 
risk’ of the previous chapter. Red flags are based on retrospective analysis of data 
on ordinary public procurement, exploiting the statistical ability to identify anoma-
lies that might be relevant for corruption risk, and tend to be less applicable – or 
useful – to public procurement in emergency. This gap has suggested researchers to 
develop red flags for emergencies within the CO.R.E. project. 

From the point of view of practitioners, red flags can help in corruption preven-
tive strategies for public procurement. A question is if – and how – CO.R.E. red flags 
can be used in preventing corruption in emergency. 

The chapter aims to contribute to the answer, applying empirically CO.R.E. red 
flags to a group of contracts, awarded during and for emergency situations, in which 
corruption episodes have occurred and later emerged from press reports. 

The choice to conduct this type of research is motivated by the difficulties en-
countered in testing red flags using public procurement databases, which do not con-
tain information on any adverse events manifested in individual contracts. The ap-
plication of red flags to contracts that have shown, over time, to have been affected 
by the phenomenon of corruption can indeed serve as a litmus test. 

Researchers have identified 6 cases of corruption occurred during the Covid-19 
emergency in Italy, then have calculated the indicators with the CO.R.E. dashboard, 
scoring the red flags by contractor and contracting authority involved in the cases. Fur-
thermore, researchers have selected other contracts than those affected by corruption, 
with the same contractors, running indicators to see if any difference occurred. 

Red flags scores have been analyzed. The result of the test does not mean to 
validate the indicators, rather looking for possible practical application of the indi-
cators by contracting authorities, law enforcement, citizens, or even other contrac-

  
* This contribution is a product of the research from the CO.R.E. project: COrruption Risk 

indicators in Emergency, co-financed by the European Union, Grant Agreement No. 
101038790 – Core – Isfp-2020-AG-Corrupt. 
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tors, in preventive or control strategies to avoid corruption in public procurement 
during emergencies. 

The chapter ends up with some conclusions and recommendations for the future, 
suggesting more synergies between academics and practitioners in the development 
of anti-corruption tools. 

 
 
Introduction 

 
This chapter stems from the idea of developing an empirical verification 

system for the reliability of corruption risk indicators, built using statistical 
techniques, concerning contracts awarded in emergency contexts. 

The previous chapters describe how statistics have been involved in the 
development of corruption risk indicators in public procurement, aiming to 
identify higher probabilities of a crime occurring, through theoretical study 
and the measurement of available parameters related to the contracts them-
selves. The indicators have a preventive function because they are generally 
applied to databases on public contracts, contracting authorities, or contrac-
tors to identify anomalies that could indicate possible corruption during the 
contractor selection or the contract execution phases. Statistical science has 
made significant progress in this regard, also thanks to the increasing avail-
ability of information for individual contracts aggregated in large databases 
accessible for free (cf. infra). 

Corruption risk indicators in procurement (also called “red flags”) present 
numerous aspects that can limit their usefulness from a preventive perspec-
tive. Partly, this uncertainty is linked to the nature of the phenomenon under 
analysis, partly it is linked to the quantity and quality of data available on 
contracts, partly it is linked to the concept of risk itself. Furthermore, corrup-
tion risk indicators cannot be applied and interpreted in the same way in or-
dinary procedures or in extraordinary procedures, such as those used in emer-
gency situations (Schultz and Søreide, 2008). In such contexts, some relevant 
parameters for corruption risk indicators change, for example, those related 
to the contractor selection method, publicity, or contract award times. This 
causes corruption risk indicators to rise significantly during emergencies, 
justifying and partly legitimizing higher levels of corruptive risks. 

For example, most contracting authorities that need to speed up the ap-
proval of contracts in emergency situations proceed by direct award, as is 
understandable in a critical phase. This raises the values of the associated 
risk indicator. It is therefore important to question the usefulness of indica-
tors that report a high level of risk related to a choice (direct award) that 
instead appears legitimate and even reasonable in an emergency. The same 
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can be said of other indicators, such as the participation of a single contractor 
or the extension of existing contracts. 

Indicators are not able to distinguish between ordinary and extraordinary 
situations. For this reason, the CO.R.E. project was born, to develop risk in-
dicators applied in emergency contexts, to be validated both through statis-
tics and through empirical verification. 

The underlying idea of this contribution is to empirically verify corrup-
tion risk indicators in emergencies, testing them on some contracts concluded 
during Covid-19 which retrospectively have been subject to corruption. The 
objective of this activity is not to validate the indicators, but to verify their 
possible uses during the emergency. The results of this experimentation can 
be useful for designing corruption prevention strategies in emergencies (Se-
gato, 2021) for the benefit of contracting authorities who are in the critical 
situation of managing contracts to respond to emergencies. 

 
 

1. Empirical evaluation and the scientific method 
 

The idea of validating abstract elaborations with empirical tests is not new 
but belongs to the scientific method, developed by Galileo Galilei in the XII 
century to achieve a knowledge of reality based on mathematical rules but 
confirmed by empirical data. The method is based on the construction of 
models, based on data collected with inductive or deductive methods, which 
must then be verified with other empirical data, which obviously cannot be 
the same as those on which the model was built. The abstract model works 
when comparison with empirical data confirms its functioning. 

The scientific method finds application in many fields, and it is intended 
to apply it in support of statistical science that deals with the development of 
corruption risk indicators. 

The statistical activity of developing indicators focuses on the first part – 
the construction of the theoretical model on collected data – thanks to which 
it becomes possible to predict with sufficient reliability the probability of a 
certain future event occurring. 

As one can understand, the subject matter is complex because it deals 
with measuring an event that is not certain, but uncertain (risk). Risk can be 
defined as the probability of an adverse, future, and uncertain event to occur. 
Think for example of hail, a fire, or theft. We are not able to know when our 
home will be affected by one of these events, but we can assess the possibility 
and probability of this happening. Therefore, risk, by its nature, contains an 
element of uncertainty that is difficult to measure. The issue becomes more 
complicated when considering the object of risk. Compared to the previous 
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example, hail is a natural phenomenon, which occurs when certain atmos-
pheric conditions occur; the fire can be of natural or human origin, in turn, it 
can be negligent (throwing a cigarette butt into a forest) or intentional (pour-
ing fuel on the floor and setting it on fire); theft is a human and intentional 
phenomenon. The ability to predict when and if these three events will occur 
will be very variable, and it must be built based on elements that can be ob-
served and measured at the time of assessment. 

For example, by measuring barometric pressure and temperature, we can 
predict where hail might occur, by analyzing data on rainfall and the type of 
terrain, we can try to determine the risk of a fire, or finally, by evaluating the 
characteristics of our assets (value, accessibility, transportability, marketa-
bility) we can determine the risk of theft. 

With respect to this last typology, the object of risk assessment, regarding 
the present contribution, is corruption. This further complicates the possibil-
ity of calculating the indicators. Corruption is a criminal phenomenon with 
characteristics that make its detection particularly difficult. Corruption is de-
fined as an invisible crime because it is an illicit agreement of a consensual 
nature. Now when the crime of corruption occurs, neither of the two parties 
involved (simplifying, the public official, and the private individual) has an 
interest in reporting the fact. Unlike other crimes, such as murder, where 
there is an evident victim, for corruption, the victims are not directly involved 
in the negative event. When a businessman agrees with a public official re-
garding a tender to be favored in exchange for a sum of money, no complaint 
is lodged. The victims of the illicit agreement, namely the beneficiaries of 
what is provided in the tender, may remain unaware of the criminal phenom-
enon indefinitely. It is indeed said that corruption is a crime without victims 
or better without direct victims. 

The nature of this crime therefore makes it extremely difficult to recog-
nize the occurrence of the negative event, unlike the hail, fire, or theft. Con-
sequently, the mechanisms for calculating the probabilities of the event do 
not work with corruption cases. 

If the risk of corruption can be defined as the probability of a future and 
uncertain corrupt event occurring, the measurement of this risk remains one 
of the most complex challenges in criminology. 
 
 
2. Methodology for empirical analysis 
 

The comparative analysis started with the research and collection of in-
formation on cases of corruption or fraud related to public contracts signed 
during the COVID-19 pandemic and linked to emergency management. The 
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research therefore excluded all contracts, signed during the emergency 
phase, that were not related to pandemic management. The research focused 
on contracts for the purchase of special cleaning services, the purchase of 
personal protective equipment, and the establishment of COVID-19 patient 
management units. 

As this is an experimental analysis, the team did not develop a proper 
cases selection system for analysis, but significant episodes emerged from 
the research among the press reports. The reference time frame for the selec-
tion of contracts is determined by the ministerial decrees declaring the be-
ginning or the end of the emergency period. The contracts subject to analysis 
must have a date of award falling within the emergency period. 

 

 
 
Fig. 1 ‒ A case identified in the media 
 

Once the case was identified in the media, the first step was to retrieve 
the data of the entities involved. Newspapers usually report the news with 
the names of the main entities involved, and sometimes of the individuals 
under investigation, but without unique identifying details. To retrieve infor-
mation on the contract, researchers first searched for the contractor’s identi-
fying data in the national companies register (www.registroimprese.it), 
searching in the example case for the name of the individual under investi-
gation and the city where the company is based. The search generated a list 
of entities, which were sifted through to identify the most plausible one. 

The company register system does not make all identifying data available 
for free (for example, the VAT number). Therefore, other free platforms were 
used to complete the contractor’s profiling, cross-referencing data such as 
the headquarters address and the ATECO code. 
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Fig. 2 ‒ Contractor identified in the national companies registry 

 
 

 
Fig. 3 ‒ Information on company are completed from other sources 
 

Once the contractor was correctly identified, the tender identifying codes 
(CIG) were searched for to verify the presence of contracts in the national 
public contracts database (BDNCP), to ensure that the contract data falls 
within the databases on which the risk indicators are run. 

In the example case, a query was launched in the ANAC Public database 
for contracts, using the contractor’s VAT code. The response was 2 contract-
ing authorities, 6 contracts, 6.24 million Euros awarded. 
 

 

 
Fig. 4 ‒ Search in tender database via VAT Code 

omissis 

omissis 

omissis 

omissis 
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The database provided no details on the contracts, so researchers went 
through the transparency section of the websites of the two contracting au-
thorities. Data published in the Contracting authority website – public pro-
curement (Amministrazione Trasparente – Bandi e Contratti) includes all 
contracts, and there is no search engine by VAT code of the contractor. This 
can make the search complex and time-consuming. But the transparency sec-
tion of the websites has a special section on emergency acts (Interventi 
straordinari e di emergenza). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 5 ‒ Searching contract details through special section on emergency acts 
 

Thanks to this research, it was possible to identify the contracts involved 
in the investigations emerged in the media, with their respective GIC (Tender 
Identification Code) and CPV codes. CPV codes are related to the purchased 
product and are necessary to filter the public contracts database on which 
corruption risk indicators are run. 

In this way, indeed, it is possible to empirically verify the reliability of 
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corruption risk indicators for that specific CPV. Otherwise, comparing con-
tracts with very different objects could invalidate the behavior of the indicators. 

 

 
 

Fig. 6 ‒ Four contracts details were found 
 
The research also allowed retrieving individual contracts to carry out fur-

ther analyses on the awards and identify the anomalies indicated in the con-
tract text. This further analysis is not part of this contribution. 
 

 
Fig. 7 ‒ Single contracts awarded to the contractor 

 
 
3. Cases of corruption in Covid-19 emergency contracts 

 
The research on cases emerged in the press allowed the selection of six 

cases. In this section, the data of contracts concluded during the Covid-19 
emergency, which have been affected by corrupt phenomena, are reported. 
It should be noted that all the information reported in this paragraph has been 
retrieved from press sources and verified by multiple sources, but it has not 
been possible to verify the status of the proceedings or to access investigation 
documents. The cases of corruption have not yet been judicially ascertained, 
so we are dealing with cases in which corrupt activities have been hypothe-
sized, characterized by a series of elements such that judicial referral can 
proceed. The fact that corruption is later judicially ascertained is of little rel-
evance because the contracts still exhibit characteristics of anomaly that 
should be intercepted by risk indicators. Indicators are meant to identify 

Nr. Atto Oggetto

Periodo 01/06/ 2020 - 30/ 06/ 2020

CIG Ditta
Importo
(IVA esc.)

R.APP/0231-04/06/2020 FORNITURA DI FACCIALI FFP2 OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA PREVIA 
PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8240971866.

8240971866 PARIS PAOLO COMMODITY GUIDELINE PARTNE 1.180.000,00

R.APP/0232-04/06/2020 FORNITURA DI MASCHERINE CHIRURGICHE OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA 
PREVIA PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8248912187.

8248912187 PARIS PAOLO COMMODITY GUIDELINE PARTNE 2.720.000,00

R.APP/0233-04/06/2020 FORNITURA DI FACCIALI FFP2 OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA PREVIA 
PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8244024FCE.

8244024FCE PARIS PAOLO COMMODITY GUIDELINE PARTNE 590.000,00

R.APP/0234-04/06/2020 FORNITURA DI FACCIALI FFP2 OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA PREVIA 
PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 824428358D.

824428358D PARIS PAOLO COMMODITY GUIDELINE PARTNE 1.180.000,00

R.APP/0238-09/06/2020 FORNITURA DI MASCHERINE CHIRURGICHE OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA 
PREVIA PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8247129226.

8247129226 Vogt Medical Vertrieb GmbH 61.000,00

R.APP/0239-09/06/2020 FORNITURA DI OCCHIALI PROTETTIVI A TENUTA OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA 
PREVIA PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8227823654.

8227823654 OXA SRL 84.216,60

R.APP/0240-09/06/2020 FORNITURA DI CAMICI MONOUSO PER VISITATORE OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA 
PREVIA PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8292356CA3

8292356CA3 CPO MOBILITY SRL 450.912,00

R.APP/0241-09/06/2020 FORNITURA DI CAMICI IDROREPELLENTI OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA PREVIA 
PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 82618538C5

82618538C5 TECNOLIFE SRL EMERGENCY QUALITY SYSTEM 461.160,00

R.APP/0242-09/06/2020 FORNITURA DI CAMICI IDROREPELLENTI OCCORRENTI ALL’AZIENDA USL IRCCS DI REGGIO EMILIA IN ESTREMA URGENZA MEDIANTE PROCEDURA NEGOZIATA SENZA PREVIA 
PUBBLICAZIONE DI UN BANDO DI GARA. EMERGENZA CORONAVIRUS COVID-19. CIG 8290871330.

8290871330 TECNOLIFE SRL EMERGENCY QUALITY SYSTEM 60.939,00
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contract anomalies, not cases of corruption. For each contract, there is a brief 
description of the case, the source, the identification code of the tender, the 
contracting authority, and the economic operator involved, as well as the type 
of accusation for which there has been a judicial referral. Each case is de-
scribed with the code name of the Police operation that distinguished it. 

 
CASE 1 | “The Mask” 

Six individuals are under investigation without detention for a major con-
tract involving the supply of five million masks for a total of 5.6 million 
euros. The contract was directly awarded by the Local Health Authority of 
(omissis) to an individual company in Trento. Among the individuals under 
investigation is the entrepreneur (omissis). Charges including corruption, ag-
gravated fraud, fraud in public procurement, issuance, and use of invoices 
for nonexistent operations. 
 
RELATED PROCUREMENT – CASE 1 

Between March and April 2020, the same company implicated in case 1 
was awarded three similar contracts by the province of (omissis).  
 
CASE 2 | Operation “(omissis)” 

The Financial Police of Bari carried out searches against seven individu-
als, including entrepreneurs and a public officer of the Puglia Region, (omis-
sis). They have been investigated for collusion with the head of the regional 
Civil Protection, (omissis), who was arrested. The charges being variously 
alleged include corruption, bid rigging, and forgery. The investigation per-
tains to the construction and setup of a facility for large-scale Covid emer-
gencies, which was established at the (omissis). 
 
RELATED PROCUREMENT – CASE 2 

The same company implicated in case 2 (omissis) was awarded with other 
similar contracts by different contracting authorities during the Covid-19 
emergency. 
 
CASE 3 | Covid Center at (omissis) 

According to an investigation by Fanpage, the work for the preparation of 
the area where the Covid Modular Hospital of the hospital (omissis) was es-
tablished allegedly began days before the submission of the bid by the French 
multinational company (omissis), which later won the tender. A key figure in-
volved in the projects undertaken in Campania was (omissis), a former man-
ager at (omissis), who was arrested by the Palermo Prosecutor’s Office regard-
ing bribes in the Sicilian healthcare system, in which he is implicated. 
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CASE 4 | Shining 
The case relates to bribery for the cleaning services awarded by the Mu-

nicipality of (omissis) to the Apulian company (omissis). The town official 
(omissis) received an envelope with 8,000 euros by (omissis), partner in the 
Apulian company along with his brother. Alongside them, (omissis) has been 
arrested – a former employee who transported the envelope from Bari to Tu-
rin, and (omissis), the owner of a cleaning company who had advanced the 
money. (omissis) had claimed that the money was a loan but couldn’t explain 
why it was delivered in cash and a shoebox, nor why an intermediary was 
involved. 
 
RELATED PROCUREMENT – CASE 4 

During the Covid-19 emergency the same company (omissis) was 
awarded by the city of (omissis) for cleaning services of the municipality 
offices. 
 
CASE 5 | Chinese masks in (omissis) 

A former Lega Party parliamentarian was arrested for an alleged mask 
scam from China to a Local Health Authority (omissis). (omissis) is accused 
of aggravated fraud, money laundering, commercial and public procurement 
fraud, and two instances of corruption. 

According to a city counsellor, “how it was possible to establish a frame-
work agreement with (omissis), a company which, as indicated earlier, pri-
marily engages in wholesale trade of beverages and general food products, 
while its secondary activities include “other business consulting activities 
and administrative-managerial consultancy and business planning”? 
 
CASE 6 | Bad masks in Tuscany 

A former President of the national assembly is accused of fraud in public 
procurement for the purchase of 1.3 million FFP2 and KN95 masks with a 
commercial value of over 3.2 million euros, manufactured in China, report-
edly with a lower filtering capacity than declared. A portion of the masks 
was intended to be delivered to the Civil Protection Department, while the 
other part was for the Technical Administrative Support Entity for the Tus-
cany Region. 
 
RELATED PROCUREMENT – CASE 6 

The same company won a supply contract for the same material with an-
other public company (omissis) only a few days before being awarded the 
contract for CASE 6. 
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4. Red Flags in emergency to test 
 

The CO.R.E. project has developed specific risk indicators for corruption, 
which can be applied to analyze risk levels for both the contracting authori-
ties and the private contractors assigned to the contract. In previous chapters, 
the indicators were introduced, and here we revisit those applied to the con-
tractor and the contracting authority. 

 
 Red flag Main target unit 

1 Winning rate across the crisis Company 
2 Awarded economic value across the crisis Company 
3 Contract economic deviation across the crisis Company/contracting authority 

4 Contract length deviation across the crisis Company/contracting authority 

5 
Excess of concentration in the winners’ distribu-
tion 

Contracting authority 

6 Award communication default across the crisis Contracting authority 

7 
One-shot opportunistic companies across the cri-
sis 

Company 

8 Pre-existing contracts modified after the crisis Company/contracting authority 
9 Lengthy contracts Company/contracting authority 

 
Two macro indicators have been developed, one for the contracting au-

thority and one for the contractor. These composite indicators are constructed 
based on individual indicators applicable to either party in the contract. 

To measure the average risk level for each case, the indicators were run on 
the public contract database, limited to the emergency period. Each indicator 
can filter contracts for analysis based on a set of CPV codes relevant to the 
type of emergency. The indicators provide an average risk value for all con-
tracts with the same CPV codes signed during the emergency period. The 
higher the indicator value (ranging from 0 to 1), the greater the detected anom-
aly, and consequently, the risk level. Not all indicators yield positive results. 

 
 
5. Scoring red flags 

 
In the context of emergency risk assessment for Covid-19 contracts in-

volved in corruption incidents, the goal is to compare the synthetic risk indi-
cator and the single indicators attributed to the contracting authority or the 
contracting party with the risk level for all contracts with the same CPV 
codes during the same period. 

Furthermore, the results of the indicators have also been extracted in re-
lation to other contracting authorities that have entered into contracts with 
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the economic entities involved in corruption cases during the same period. 
This operation allows for a simple comparison between the behavior of the 
indicators concerning the contracting authorities involved in corruption cases 
and those not involved. The objective of this activity is to verify whether the 
behavior of the indicators changes consistently. The results of this applica-
tion are reported in **Table 1** for the contracts affected by corruption re-
ports, and in **Table 2** for other contracts connected to the same contrac-
tor. Table 2, of course, does not include indicators for the contractor; only 
the synthetic indicator, which is the same as in Table 1, is indicated. 

 
Tab. 1 ‒ Corruption risk indicators for contracting authority e contractor 

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 
COMPANY       
1 Winning rate across the cri-
sis 

1 1 NA NA NA 1 

2 Awarded economic value 
across the crisis 

1 1 NA NA NA 1 

3 Contract economic devia-
tion across the crisis 

NA NA NA NA NA NA 

4 Contract length deviation 
across the crisis 

NA NA NA NA NA NA 

7 One-shot opportunistic 
companies across the crisis 

1 1 NA NA NA 1 

8 Pre-existing contracts modi-
fied after the crisis 

0 0 NA NA NA 0 

9 Lengthy contracts 0 NA NA NA NA 0 
COMPOSITE INDICATOR 0.506 0.506 NA NA NA 0.506 
       
CONTRACTING AUTHOR-
ITY 

      

3 Contract economic devia-
tion across the crisis 

NA 0.158 NA NA 0.947 0.701 

4 Contract length deviation 
across the crisis 

NA 0.954 0.141 NA 0.993 0.614 

5 Excess of concentration in 
the winners’ distribution 

1 1 1 NA 1 1 

6 Award communication de-
fault across the crisis 

1 0.456 1 NA 0.888 0 

8 Pre-existing contracts modi-
fied after the crisis 

1 0 0 0 1 0 

9 Lengthy contracts NA 0.048 0 NA 0.1 1 
COMPOSITE INDICATOR 0.488 0.341 0.366 0 0.463 0.370 

 
As said, the scores are related to six cases that have reported episodes of 

corruption, the upper part of the table includes the red flags related to the con-
tractor, the lower part can be referred to the contracting authority. The cases 
have involved six different companies and six different public administrations. 
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Related procurement cases 
 
Tab. 2 ‒ Corruption risk indicators for contracting authority in related contracts 

CONTRACTING  
AUTHORITY 

Case 1-1 Case 2-1 Case 2-2 Case 4-1 Case 6-1 

3 Contract economic devia-
tion across the crisis 

0.593 0.601 NA NA NA 

4 Contract length deviation 
across the crisis 

0.154 0.497 0.833 0.814 NA 

5 Excess of concentration 
in the winners’ distribution 

0 0 1 0 NA 

6 Award communication 
default across the crisis 

0 0 0 0.024 0 

8 Pre-existing contracts 
modified after the crisis 

0 0 0 0 0 

9 Lengthy contracts 0 0.004 1 0 NA 
COMPOSITE INDICATOR 0 0 0.175 0 0 

 
Table 2 shows the results of the indicators for five contracting authorities 

that have awarded contracts to four companies involved in the cases of cor-
ruption above described. 

 
 
6. Test results 

 
As mentioned, the data in the tables presents the corruption risk indicator 

values for both the contracting authority and the contractor that have been 
involved in actual corruption cases. In this section, we analyze the results of 
these indicators to understand whether they have reliably highlighted the risk 
level concerning the occurrence of corrupt events, as indeed they have. 

It is essential to reiterate that the effectiveness of indicators concerning 
individual cases is inherently limited. Therefore, the analysis of results does 
not aim to question the scientific work on the indicators but rather to empir-
ically verify the usability of these indicators for individuals who must man-
age, oversee, or participate in individual contracts during emergency situa-
tions. 

At first glance, it becomes evident that not all indicators yield useful re-
sults for risk assessment. 

The indicators provide a result equal to 0 or 1, without any gradation al-
lowing for the evaluation of potential differences between the analyzed enti-
ties, or they do not provide any result at all. Risk indicators 3 and 4 for com-
panies do not provide any result compared to the six companies involved. 
These indicators relate to the modification of the duration or amount of an 
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existing contract during the crisis, which may not be applicable in all cases 
where a company enters a new contract during the pandemic. Indicator 8 is 
not applicable for the same reason. Indicator 9, relating to the length of con-
tracts, did not detect any anomalies, while the first two indicators report a 
maximum risk level (equal to 1), linked to the fact that the company won a 
contract for the first time during the emergency. Analyzing the situation case 
by case, it is evident that the indicators only work when information regard-
ing the contracts of the involved company is available in the database. For 
three cases, it was not possible to obtain any result from the indicators. The 
lack of transparency regarding public contracts, which is a legal obligation, 
could represent a risk factor, but the malfunctioning of the indicators also 
depends on the failure to upload contract data. This constitutes an insur-
mountable limitation for these type of indicators, which is partly mitigated 
by the elaboration of a composite indicator, which for three out of six cases 
reports a value of 0.506. The data should be compared with the distribution 
of the composite over about 10,000 companies analyzed in the CO.R.E. Pro-
ject. According to the elaborations produced by statisticians, about 90% of 
the analyzed companies have a composite risk value lower than 0.506, with 
an average value of 0.096. Since the maximum value is 0.672, the three com-
panies analyzed with an indicator equal to 0.506 show a high level of risk. 
Where data is complete, the composite indicator seems to highlight a rather 
marked anomaly situation for the entities under observation, corresponding 
to companies that have been involved in corruption cases. 

Risk indicators for contracting authorities present a better picture, proba-
bly because the initial data is more complete. In general, the results are dis-
tributed on a scale from 0 to 1, which allows for identifying entities with a 
higher level of anomaly. For example, indicator 4 (Contract length deviation 
across the crisis) indicates that the contracting station of case 5 has a higher 
risk index than the entity of case 2 or case 6. This could facilitate the control 
system to focus inspections among entities with higher risk levels. Also, in 
the case of contracting stations, some indicators have returned a result of 0 
or 1 or have not returned any data. 

For the contracting station involved in one of the six corruption cases 
(case 4), all indicators except one did not produce results. It should be noted 
that for this specific case, the indicators did not produce results even for the 
contractor. 

The processing of the composite indicator reports different values ranging 
from 0 (case 4) to 0.488 (case 1) on a scale from 0 to 1, but for case 4, the 
composite indicator does not seem reliable, as it provides a value of zero in 
the face of a situation of alleged corruption. The composite data for the other 
5 cases should be compared with the distribution of the composite over about 
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3,100 contracting authorities analyzed in the CO.R.E. Project. Almost all the 
contracting stations analyzed have a composite risk value lower than that 
measured for the involved contracting stations. The average value of the 
composite indicator is 0.030, the maximum value is 0.809, therefore the com-
posite indicator seems to highlight a rather marked anomaly situation for the 
entities under observation (except one), corresponding to contracting stations 
that have been involved in cases of corruption. 

 
 

7. Conclusions 
 

The effort to create a corruption risk analysis tool in procurement during 
emergencies is certainly commendable. Traditional risk indicators indeed de-
tect anomalies compared to ordinary procurement procedures that are per-
fectly understandable - and even justifiable - in an emergency context. The 
high use of direct procurement, for example, is a significant anomaly indica-
tor compared to a tender, especially if of significant value according to com-
munity norms. In fact, the direct choice of the contractor entails a greater risk 
of abuse of power. However, in an emergency, direct procurement probably 
represents the best choice to ensure a prompt response to the critical situa-
tion. In these cases, the traditional indicator is probably not very significant 
because all contracting authorities proceed with that type of procedure. 

Hence the opportunity to work with innovative risk indicators based on 
the large amount of data on public contracts, which has the great advantage 
of continuously feeding itself and providing updated information for analy-
sis. This obviously requires that the information flows feeding the databases 
are as constant, timely, and complete as possible. The PNRR also represents 
an interesting opportunity from this point of view, since the reporting rules 
imposed by Europe oblige entities to upload data into computer systems to 
obtain the settlement of European funding. 

An additional added value of corruption risk indicators in emergencies 
comes from the ability to understand, ex post, the characteristics of contracts 
during emergencies that have then revealed fraud problems. Anomaly char-
acteristics can be kept under observation in the subsequent emergency, thus 
designing an effective risk prevention strategy even during the emergency. 

At present, the indicators of the CO.R.E. project still have room for im-
provement and potential development of great interest. The developed indi-
cators require complete and coomprehensive databases to provide useful data 
for analysis, and therefore encounter a largely incomplete state of the art in 
databases. For example, the national database of public contracts does not 
contain data on sub-threshold awards, contains little data on the phase follo-
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wing the award (e.g., contract variations), and is not linked to data on the 
liquidation of amounts. Furthermore, the developed indicators are difficult 
to apply to individual entities or contracts, so it is necessary to understand 
how these indicators can be useful to anticorruption managers or compliance 
managers of the different entities involved in procurement. 

There are some interesting development areas: one is Comparing Emer-
gency Risks Across European Countries. This is feasible in the case of a 
global emergency (such as a war or a pandemic), or by precisely identifying 
the recurring patterns of similar emergencies in different countries (e.g., 
flooding or earthquakes). Another development theme concerns Analyzing 
Red Flags for Individual CPVs: Selecting and analyzing red flags specific to 
each Common Procurement Vocabulary (CPV) code could allow more pre-
cise analysis of the risks of corruption related to specific works, goods, or 
services. 

Finally, the indicators can be profitably used to monitor projects of the 
National Recovery and Resilience Plan (PNRR) financed with the Recovery 
and Resilience Fund (RRF), which have updated and detailed databases. In 
this sense, the intersection between statistical development of indicators on 
procurement databases and criminological analysis of cases of (presumed) 
corruption that are gradually identified by the judiciary and law enforcement 
agencies remains of interest. The intersection of the different information, 
comparing contracts that have shown criticality with the totality of PNRR 
contracts, can provide further relevant insights for the development of indi-
cators. 
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4. The CO.R.E. Composite Indicator (CO.R.E.-CI): 
territorial distribution of corruption risks across 
the Covid-19 crisis in Italy 
 
by Simone Del Sarto, Michela Gnaldi, Niccolò Salvini,  
Maria Giovanna Ranalli* 
 
 
 
 
 
Abstract 
 

The chapter emphasizes the versatility of Composite Indicators (CIs) in policy 
analysis and public communication. While discussing the key role of CIs in support-
ing the decision-making process, it acknowledges the challenges associated with de-
veloping robust CIs, highlighting a limited focus on creating a CI specifically ad-
dressing corruption risk in emergency procurement in the existing literature. To ad-
dress this gap, this chapter describes the application of a CI of corruption risk to the 
Italian public procurement process. The CI is named CO.R.E.-CI (Corruption Risk 
in Emergency-Composite Indicator) and is settled according to the overall method-
ology developed within the CO.R.E. project. In contrast to existing CIs that aggre-
gate red flags designed for normal times, the CO.R.E.-CI normalizes, weights, and 
aggregates a carefully selected set of red flag indicators specifically tailored to meas-
ure corruption risk in public procurement during emergencies. This selection is en-
tirely based on the methodology outlined in Chapter 2 of this volume. After detailing 
the methodological steps undertaken to build CIs, the chapter presents the territorial 
distribution of corruption risk in the public procurement cycle over a ten-year period 
(2013-2022) through the computation of the CO.R.E.-CI. The Covid-19 crisis is used 
as an illustrative example of an emergency. While the primary focus is on the Covid-
19 pandemic, and the analysis pertains to Italy’s public procurement, the proposed 
method is adaptable to different crisis scenarios, can be applied to other national con-
texts, and customized to align with prevailing market trends during various crises. 
 
 

  

  
* This contribution is a product of the research from the CO.R.E. project: COrruption Risk 

indicators in Emergency, co-financed by the European Union, Grant Agreement No. 
101038790 – Core – Isfp-2020-AG-Corrupt. 
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1. Composite indicators as suitable tools for measuring corruption 
risk  

 
The measurement of complex phenomena like corruption and corruption 

risks encounters a major challenge in summarizing the information derived 
from a set of individual indicators, often referred to as red flags, into a single 
metrics, such as a Composite Indicator (CI) of corruption risk. This challenge 
stems from the multifaceted nature of corruption, which involves several inter-
related factors and behaviors that can vary across contexts and environments. 
Single red flags provide specific insights into certain aspects associated with 
corruption or corruption risks. However, relying solely on individual indicators 
can present limitations in capturing the holistic picture of corruption, as they 
often highlight isolated aspects without considering the broader context. 

Composite indicators can be therefore employed to convey summary in-
formation in a relatively simple way. Indeed, they are used widely in various 
sectors in public services as tools in policy analysis and public communica-
tion to compare units of analysis (Countries, regions, contracting bodies 
etc.). The policy potentials of composite indicators extend across numerous 
sectors, offering decision-makers a view of complex phenomena. Their po-
tential lies in their capacity to distill multifaceted data into actionable in-
sights, fostering evidence-based policymaking. In the context of governance 
and public administration, composite indicators provide a nuanced under-
standing of institutional effectiveness. By incorporating metrics related to 
transparency, accountability, and service delivery, these tools assist policy-
makers in identifying areas for improvement, enhancing public services, and 
strengthening democratic governance structures. In areas such as economic 
governance, composite indicators serve as tools for crafting policies that fos-
ter sustainable economic growth or resource allocation, and for identifying 
areas in need of targeted interventions. Within the realm of social develop-
ment, composite indicators contribute to understanding complex societal dy-
namics – such as social inclusion, poverty alleviation, equitable resource dis-
tribution, societal well-being – and to support policymakers to identify areas 
requiring attention and intervention. 

Developing a composite indicator is a complex undertaking fraught with 
challenges, ranging from issues related to data availability and the selection 
of individual indicators to the choices of normalization, aggregation, 
weighting schemes (Munda et al., 2009; Saisana et al., 2005). Presently, 
there has been a limited focus on developing a composite indicator of cor-
ruption risk in public procurement, as an aggregated measure derived from 
individual red flags. Notably, the proposal by Fazekas and colleagues (Faze-
kas et al., 2016) stands out. Their work involves creating a composite score, 
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the Corruption Risk Index (CRI), which serves as a proxy for high-level cor-
ruption in public procurement. This index is derived from public procure-
ment data spanning 28 European countries for the period 2009-2014. A sim-
ilar endeavor is undertaken by Troìa (Troìa, 2020) using data and red flag 
indicators developed from the Italian National Database of Public Contracts 
(Banca Dati Nazionale dei Contratti Pubblici, BDNCP). Additionally, 
within the Single Market Scoreboard Initiative, individual indicators (red 
flags) are aggregated through summation to depict the performance of vari-
ous EU countries concerning key aspects of public procurement.  

Composite indicators of corruption risk in public procurement are cur-
rently based on elementary indicators or red flags developed for ordinary 
times. In the present chapter, we deal with emergency scenarios and propose 
a CI of corruption risk in public procurement over emergencies, called 
CO.R.E.-CI, standing for Corruption Risk in Emergency-Composite Indica-
tor. The CO.R.E.-CI normalizes, weights, and aggregates a curated selection 
of red flag indicators specifically developed to measure the risk of corruption 
in the public procurement process over emergencies. The selection of the red 
flags used to feed the CO.R.E.-CI procedure is fully based on the methodol-
ogy described in the Chapter 2 of the present volume.  

The present Chapter is organized as follows. In paragraph 2 (and sub-
paragraphs therein), we describe the main methodological steps needed to 
develop a composite indicator, while in paragraph 3 we describe the proce-
dure to build the CO.R.E.-CI. Based on the CO.R.E.-CI, in paragraph 4 we 
show the territorial distribution of the risk of corruption in the public pro-
curement cycle in emergency, across a ten-year period (2013-2022). For il-
lustration purposes, we consider the Covid-19 crisis as emergency at stake. 
While the primary emphasis of the analysis is on the pandemic, and the spe-
cific analytical context pertains to Italy’s public procurement, the proposed 
method is adaptable to various crisis scenarios. Besides, it can be extended 
to other national contexts and customized to align with market trends preva-
lent during different crises. 

 
 

2. Building a composite indicator 
 
Developing a composite indicator is a complex process, with several sub-

stantive and methodological alternatives and possibilities influencing the 
quality and reliability of the outcomes (OECD, 2008). In the following, we 
briefly revise the main steps implied for CI’s construction. 
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2.1. Choice of elementary indicators 
 

The effectiveness and limitations of composite indicators largely stem 
from the quality of the underlying variables and the dataset they come from. 
During this stage, it is essential to define both the size and characteristics of 
the elementary indicators fueling the CI procedure. They should be quantita-
tive (discrete or continuous) and possess a clearly defined polarity (i.e., the 
positive/negative relationship with the underlying construct they measure). 
Typically, the selection process is guided by theory, empirical analysis, prag-
matism, or intuitive appeal. Ideally, indicators should be chosen based on 
their relevance, analytical soundness, timeliness, accessibility, and other rel-
evant criteria (OECD, 2008).  

 
 

2.2. Normalization, weighting and aggregation schemes 
 
Normalization is necessary to ensure comparability among individual in-

dicators, especially when they possess different measurement units or exhibit 
a skewed distribution. Additionally, normalization becomes crucial when in-
dicators exhibit different polarities, in view of their aggregation. In such 
cases, it is customary to normalize indicators with a negative correlation to 
the latent phenomenon being measured (negative polarity). This normaliza-
tion transforms them into positively correlated indicators with the latent phe-
nomenon (positive polarity). Consequently, larger values of the normalized 
indicator correspond to larger values of the composite. 

There are various normalization methods, such as ranking, standardiza-
tion (or z-scores), re-scaling (or min-max transformation), indexing (index 
number transformation or “distance” to a reference), and categorization. A 
complete review and a thorough discussion of possible normalization meth-
ods are provided in OECD (2008), Munda et al. (2009), Saisana et al. (2005), 
and Terzi et al. (2021). In the following we will sketch only three among the 
most widely used normalization methods.  

Let 𝑥  be the q-th elementary indicator of the c-th unit, q = 1, …, Q, and 
c = 1, …, C, where Q is the overall number of elementary indicators and C 
is the overall number of target units. Moreover, let 𝐼  be the standardized 
version of indicator 𝑥 . 

Standardization (z-scores) is based on the following formula: 
 

𝐼
𝑥 𝜇

𝜎
, 
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where 𝜇  and 𝜎  are the mean and standard deviation of the q-th elementary 
indicator, respectively. Hence, for each indicator, the difference between the 
original values and the mean over the target units is divided by the standard 
deviation. In this way, indicators have a common scale with mean 0 and 
standard deviation 1. If an indicator has negative polarity, standardized val-
ues can be multiplied by -1.  

Rescaling (Min-Max transformation) can be carried out as follows: 
 

𝐼
𝑥 𝑚𝑖𝑛 𝑥

𝑚𝑎𝑥 𝑥 𝑚𝑖𝑛 𝑥
 . 

 
Then, the difference between the original values and the minimum is di-

vided by the range of an indicator. Consequently, transformed indicators 
have a common scale ranging between 0 and 1. Therefore, this transfor-
mation should be applied only to non-binary red flags. If an indicator has 
negative polarity, the complement of rescaled values with respect to 1 can be 
calculated.  

Categorization (or discretization) assigns a score for each indicator ac-
cording to a specific rule, such as through threshold values. At this regard, 
let k be the number of categories to use for normalizing an indicator and let 
s1, s2, …, sk be the scores to be assigned (generally, contiguous integers). 
Hence k – 1 thresholds need to be specified, t1, t2, tk – 1, generally defined 
using the percentiles of the observed indicator distribution. Then, 

 

𝐼

⎩
⎪
⎨

⎪
⎧

𝑠 ,           𝑥 𝑡 ,
𝑠 ,           𝑡 𝑥 𝑡 ,
𝑠 ,           𝑡 𝑥 𝑡 ,

… 
𝑠 ,          𝑥 𝑡 .

 

 
In order to obtain a single CI from a set of individual indicators, two other 

important choices are at stake: the weighting system and the aggregation 
scheme. The former implies the scale of importance of each individual indi-
cator, while the latter identifies the technique (compensatory, partially com-
pensatory or non-compensatory) for summarizing the individual indicator 
values into a single number.  

Weights should reflect the relative importance of the individual indicators 
and heavily influence the outcomes of the CI. The most widely used tech-
niques for weighting individual indicators are the following (Munda et al., 
2009; Saisana et al., 2005; Terzi et al., 2021): i. no weighting, that implies 
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that equal weights are applied to all individual indicators; ii. subjective or 
expert weighting, where a group of specialists defines a weight for each in-
dicator; and iii. objective or “data-driven” weighting, as, for example, when 
the coefficients of the first factor of Principal Component Analysis are used 
as weights (this is the set of weights that explains the largest variation in the 
original indicators). The choice of the weighting system is usually by far the 
most influential among the others on the final CI value and related rankings 
(as an example, see results in Gnaldi and Ranalli, 2016).  

The choice of the aggregation scheme, on the other hand, heavily depends 
on the degree of compensability or substitutability of the individual indica-
tors. A compensatory approach involves the use of linear functions, such as 
a linear combination of the normalized individual indicators, whereas a par-
tially compensatory or non-compensatory approach requires the use of non-
linear functions, such as with a multiplicative approach. In the first case, the 
CI for unit c (𝐶𝐼 ) can be obtained as follows: 

 

𝐶𝐼 𝑤 𝐼 , 

 
where 0 𝑤 1 is the weight given to indicator q, and it is such that 

∑ 𝑤 1. When using a geometric aggregation rule, like the following: 
 

𝐶𝐼 ∏ 𝐼 , 
 

partial compensability is allowed. The additive and the multiplicative aggre-
gation functions can be seen as special cases of a generalized mean or power 
mean of order r, where 𝑟 1 for the arithmetic mean and 𝑟 → 0 for the geo-
metric mean. Alternative aggregation methods are, among others, the Wroclaw 
Taxonomic Method, the Mean-Min Function, and the Mazziotta-Pareto Index 
(for details see Munda et al., 2009; Saisana et al., 2005; Terzi et al., 2021). 

 
 

3. The development of CO.R.E.-CI  
 

The objective of this paragraph is to describe and clarify the methodolog-
ical choices (see paragraph 2) taken for the application of the CO.R.E.-CI 
presented in this Chapter. The procedure involves several stages, as reported 
in the previous paragraph (choice of elementary indicators, normalization, 
weighting, and aggregation schemes). Before clarifying the details of these 
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procedural steps, we describe the data sources, that is, the Italian National 
Database of Public Contracts (BDNCP) and Opentender, devoting special 
attention to the former and the data architecture built to manage it, given its 
magnitude and complexity. 
 
 
3.1. The data sources and architecture 

 
In the CO.R.E. project we rely on two main data sources: the Italian Na-

tional Database of Public Contracts (BDNCP) and Opentender data.  
The former, managed by the Italian Anticorruption Authority (ANAC), is 

an open data portal1 that provides access to information related to anti-cor-
ruption, transparency, and public contracts as part of ANAC’s institutional 
functions. The portal allows users to search for information on public pro-
curement using keywords and offers various filters for refining results, which 
can be visualized through a dashboard. The data is also accessible in a ma-
chine-readable format, enabling further analysis and distribution through 
API using OCDS, a shared standard data model designed to support organi-
zations in promoting international transparency.  

The portal is organized into five subsections: RPCT (list of individuals in 
charge of corruption prevention and transparency within each Italian public 
institution), In-House (list of in-house companies), L190 (register of com-
munications according to article 1 paragraph 32 L.190/2012), register of ref-
erees and datasets (the data on public contracts in Italy). The latter is primar-
ily the subject of our analysis and comprises nearly 158 different datasets, 
containing information released in various formats, such as CSV, JSON, and 
TILL. The dataset section is also organized into several subsections, mainly 
related to the stages/actors of the public procurement process, including con-
tracting authorities, economic operators, call for tenders, award notices, eco-
nomic framework, etc.  

The second dataset employed in the CO.R.E. project comes from Open-
tender, a tool designed to explore, analyze, and retrieve public procurement 
data linked to the 28 EU member states, Norway, the EU Institutions, Ice-
land, Switzerland, and Georgia. It is developed with the support of Digiwhist, 
a project funded by the EU Horizon 2020 initiative. The primary objective 
of the project is to systematically address public sector corruption by collect-
ing, organizing, analyzing, and sharing information related to public procure-
ment and accountability mechanisms for public officials in the EU and neigh-
boring countries. Opentender has been built using robust data collection and 

  
1 https://dati.anticorruzione.it 
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processing software that extracts procurement data from 25 public procure-
ment sources, including but not limited to TED (Tenders Electronic Daily) 
and national web portals/open data sources. 

In paragraph 4 of the present chapter, we will provide a real case applica-
tion of corruption risk assessment in public procurement during the Covid-
19 emergency, applied to the Italian case. For this purpose, the BDNCP is 
used. Due to the complexity of managing such a massive amount of data, a 
programmatic approach needs to be considered, particularly through the im-
plementation of a big data pipeline, which can be synthetically visualized in 
Fig. 1 and described in the following. 

 

 
 
Fig. 1 ‒ Sketched overall software architecture of CO.R.E. indicators 
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A data pipeline comprises processes for ingesting, cleaning, transform-
ing, and storing data. Pipelines are crucial for data-driven applications, facil-
itating the reliable and efficient movement of data. Depending on application 
needs, data pipelines can be either batch or real-time. Batch pipelines, com-
monly used for Extract, Transform, Load (ETL) processes, extract data from 
sources, transform them for analysis, and load them into a target data store. 
Real-time pipelines are systems designed to process and analyze data as they 
are generated or received, providing immediate and continuous insights. Un-
like batch processing, which deals with data in chunks or batches at sched-
uled intervals, real-time pipelines handle data on the fly, allowing for near-
instantaneous analysis and response. 

The CO.R.E. data pipeline comprises several essential components: a web 
scraper, a data parser, a data transformer, and a data store (see Tab. 1).  

 
Tab. 1 ‒ Main components of the CO.R.E. big data pipeline 

Component Description 
Web Scraper Responsible for extracting data from the BDNCP open data 

portal. 
Data Parser Parses data extracted by the web scraper, written using the 

Apache Arrow open-source framework. 
Data Transformer Transforms parsed data into a suitable format, run on Amazon 

Elastic MapReduce (EMR) for large-scale data processing. 
Data Store Chooses Amazon Simple Storage Service (S3) as the final 

storage for transformed data. 

 
The web scraper extracts data from the BDNCP open data portal, adher-

ing to a schedule synchronized with the source’s update frequency. Specifi-
cally, data is scraped from the official BDNCP datasets related to the several 
public procurement stages (call for tenders, award notice, contracting author-
ities, winner companies, contract economic framework, etc.).  

The data parser is responsible for parsing the information extracted by the 
web scraper and managing the file extensions employed by the organization 
for data replication across the infrastructure.  

The third component, the data transformer, is tasked with converting the 
parsed data into a format suitable for loading into the final data store. Given 
the substantial volume of data being processed, this transformation step is 
executed in cloud infrastructures rather than on local machines. Specifically, 
transformation is executed on AWS (Amazon Web Services), using either 
AWS Glue or a combination of AWS managed services such as Elastic Con-
tainer Registry (ECR) and Elastic Container Service (ECS) Elastic Beanstalk 
for containerized data transformation. The transformed data is then stored in 
Amazon S3, an object storage service known for scalability, availability, se-
curity, and performance. 
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Once the data undergo transformation, they are loaded into the ultimate 
data store. The data store serves as the concluding element of the data pipe-
line, housing the aggregated data in an extensive file with over 10 million 
contracts and 150 columns of variables. Additionally, sizable indicator files 
are computed, including those resulting from the CO.R.E.-CI, generating an 
equivalent number of additional files. For each indicator, distinct files are 
produced, addressing specific target units of measurement such as contract-
ing authorities and winner companies, identified by their tax code or geo-
graphical aggregation units, such as regions (NUTS-2 level), and provinces 
(NUTS-3 level). 
 
 
3.2. Elementary indicators for the CO.R.E.-CI 

 
As described in Chapter 2, the red flags employed to ingest the CO.R.E.-

CI are developed by capitalizing on the time discontinuity introduced by a 
crisis and allow us to evaluate the behaviors of companies and/or contracting 
authorities after a crisis outbreak in comparison to their historical (pre-crisis) 
behaviors.  

The risk of corruption is subsequently assessed through statistical testing, 
where hypotheses are set according to the observed market trends during a 
crisis. The list of individual red flags considered for building the CO.R.E.-
CI is reported in Tab. 2, which also includes, for each indicator, the involved 
target unit and whether it relies on a statistical test. In cases where a statistical 
test is applied, the red flag yields a numerical value between 0 and 1, calcu-
lated as one minus the p-value of the relevant test. Conversely, if the red flag 
is not based on a statistical test, it is binary, taking the value of 1 if the risk 
situation is detected for a specific target unit and 0 otherwise. 
 
 
3.3. Computing the CO.R.E.-CI 

 
Considering the data sources described in paragraph 3.1 and the elemen-

tary red flags recalled in paragraph 3.2, the application of the CO.R.E.-CI 
presented in this Chapter is built through the following methodological 
choices.  

As far as normalization is concerned, categorization is considered, in par-
ticular by dichotomizing (i.e., using two categories and one threshold) the 
red flags by means of statistical testing. In fact, since we have two red flags 
that are binary by construction, it becomes necessary to adapt the scale of the 
remining indicators. Specifically, since the red flags based on a statistical test 
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return one minus the p-value (as measure of the statistical evidence against 
the null hypothesis of no risk), a threshold equal to 0.95 can be used (corre-
sponding to the usual significance level of 0.05), as follows: 
 

𝐼
0,      𝑥 0.95,
1,      𝑥 0.95. 

 
for q = {1, 2, …, 9}\{5, 7}. 
 
Tab. 2 ‒ Selection of elementary red flags involved in the computation of the CO.R.E.-CI 
(Gnaldi and Del Sarto, 2023) 

 Red flag Main target unit Statistical 
test 

1 Winning rate across the crisis Company Yes 
2 Awarded economic value across the 

crisis 
Company Yes 

3 Contract economic deviation across 
the crisis 

Company/contracting 
authority 

Yes 

4 Contract length deviation across the 
crisis 

Company/contracting 
authority 

Yes 

5 Excess of concentration in the winners’ 
distribution 

Contracting authority No 

6 Award communication default across 
the crisis 

Contracting authority Yes 

7 One-shot opportunistic companies 
across the crisis 

Company No 

8 Pre-existing contracts modified after 
the crisis 

Company/contracting 
authority 

Yes 

9 Lengthy contracts Company/contracting 
authority 

Yes 

 
Afterwards, the single red flags are weighted according to expert opin-

ions. Specifically, seven experts in the field of anticorruption and corruption 
risk assessment in public procurement have been interviewed and asked to 
score the nine red flags (separately on the basis of the target unit). Subse-
quently, by averaging the scores over the experts and scaling them so that 
they sum up to one, we obtain the weights reported in Tab. 3. 

Finally, normalized and weighted red flags are aggregated through a lin-
ear function, so that the CO.R.E.-CI results in a weighted average of binary 
indicators, where the weights reflect expert opinions. 
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Tab. 3 – Expert weights of each elementary red flags, separately for those concerning winner 
companies (a) and contracting authorities (b) 
 
a) Company 

 Red flag Weight 
1 Winning rate across the crisis 0.170 
2 Awarded economic value across the crisis 0.151 
3 Contract economic deviation across the crisis 0.114 
4 Contract length deviation across the crisis 0.093 
7 One-shot opportunistic companies across the crisis 0.185 
8 Pre-existing contracts modified after the crisis 0.120 
9 Lengthy contracts 0.166 

 
b) Contracting authority 

 Red flag Weight 
3 Contract economic deviation across the crisis 0.191 
4 Contract length deviation across the crisis 0.146 
5 Excess of concentration in the winners’ distribution 0.195 
6 Award communication default across the crisis 0.171 
8 Pre-existing contracts modified after the crisis 0.122 
9 Lengthy contracts 0.175 

 
 

4. The CO.R.E.-CI over the Covid-19 emergency: an application 
to the Italian case 

 
For illustrative purposes, in this paragraph we show an application of the 

CO.R.E.-CI to the Italian case and the Covid-19 emergency. To this aim, the 
data architecture introduced in paragraph 3.1 is utilized to access the BDNCP 
data, identify the public procurement sectors most significantly impacted by 
the Covid-19 emergency, and compute the elementary red flags employed 
for obtaining the CO.R.E.-CI.  

These indicators (refer to Tab. 2) evaluate the corruption risk of compa-
nies and/or contracting authorities by comparing their behavior after the cri-
sis with their historical (pre-crisis) conduct. Accordingly, we designate Jan-
uary 31st, 2020, as the date to distinguish between post-crisis and pre-crisis 
contracts, based on the publication date of the call for tenders. This date 
aligns with the official start of the state of emergency in Italy due to the pan-
demic, as declared by the Italian government2. 

To identify the public procurement sector(s) primarily affected by the 
Covid-19 emergency, we rely on the Common Procurement Vocabulary 
(CPV), a unified classification system for public procurement that standardizes 

  
2 https://www.gazzettaufficiale.it/eli/id/2020/02/01/20A00737/sg 
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references used by contracting authorities to describe the subject matter of pro-
curement contracts. Specifically, we select public contracts with a call for ten-
ders published across the beginning of the emergency (six months before/af-
ter), categorized by the first two digits of the CPV code (i.e., the CPV division). 
The same analysis is conducted for procedures published one year before the 
outbreak. Subsequently, a methodology akin to Difference-In-Difference is 
applied to identify the CPV divisions experiencing a significant increase dur-
ing the emergency, while accounting for inherent spontaneous dynamics. This 
approach leads us to pinpoint three CPV divisions as the main sectors affected 
by the Covid-19 crisis, as follows: 33 (“Medical equipments, pharmaceuticals, 
and personal care products”), 35 (“Security, fire-fighting, police, and defense 
equipment”), and 18 (“Clothing, footwear, luggage articles, and accessories”). 

In analyzing the territorial distribution of the CO.R.E.-CI in Italy, we fo-
cus on provinces (NUTS-3) as the aggregation level and consider red flags 
3, 4, 5, 6, 8, and 9 (Tab. 2) due to their applicability and relevance to con-
tracting authorities, for which a geographic variable is available. Referring 
to Fig. 2, we can provide comments on each indicator. When examining the 
elementary indicators at the provincial level, we can discern more granular 
patterns of potential corruption risk that mirror the local administrative and 
socio-economic landscapes. 

Red flag 3 (Contract economic deviation across the crisis) reveals varying 
levels of contract economic deviations across provinces. Some provinces ex-
hibit particularly dark shades, suggesting a higher risk or occurrence of fi-
nancial irregularities in contract management. These areas might have com-
plex procurement systems or faced severe impacts from the crisis, potentially 
increasing the chance of deviations from established financial norms. High 
values are present in some northern provinces and in the center (i.e., Tus-
cany), which could be reflective of their industrial and economic complexity. 

Red flag 4 (Contract length deviation across the crisis) highlights prov-
inces with deviations in contract lengths. Higer values are more prevalent 
again in central provinces and the northeast. This could suggest a reaction to 
the intensity of the pandemic impact in these areas, requiring adjustments to 
contract terms to accommodate unforeseen needs. 

Red flag 5 (Excess of concentration in the winners’ distribution) shows 
higher concentrations in the northeast, in Emilia-Romagna, and in some cen-
tral and southern provinces (especially in Sicily). This indicates that in these 
provinces there might be fewer companies able to meet the procurement de-
mands, leading to a smaller group of firms repeatedly winning contracts. 

As regards red flag 6 (Award communication default across the crisis), 
results indicate that the risk is high throughout Italy, and there is no clear 
prevalence in specific areas. This could be the result of low attention to 
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formal issues during the emergency and a priority for the practical provision 
of essential goods for survival. 

 
 
Fig. 2 ‒ Provincial (NUTS-3) distribution of corruption risk indicators in Italy for Covid-19 
emergency. The maps show gradations of risk as per indicators 3, 4, 5, 6, 8, and 9, from low 
(light grey) to high (dark grey), with white spaces representing missing data  
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As far as red flag 8 (Pre-existing contracts modified after the crisis) is 
concerned, we can notice high values among provinces located in the North 
and in some provinces of the Centre (especially in Tuscany and Emilia-Ro-
magna). The reason could be due to the dynamic economic environment 
where contracts are more frequently revised to respond to changing condi-
tions. 

Lastly, as regards red flag 9 (Lengthy contracts) no clear and consistent 
pattern is shown. The risk associated with this indicator appears to be lower 
overall compared to the other red flags, with some peaks observed through-
out the entire territory of Italy. This suggests that the strategy for long-term 
contracts during the crisis did not follow a clear north-south gradient but was 
rather influenced by local needs and administrative decisions. 

Across all the six red flags, the distribution of darker shades (i.e., high red 
flag values) suggests a varied risk landscape, possibly influenced by regional 
administrative capacities, the resilience of local economies to the crisis, and 
existing governance structures. Lighter shaded provinces may indicate more 
robust systems in place to mitigate the risk of corruption. These insights can 
inform targeted, province-specific anti-corruption strategies to strengthen the 
integrity of public procurement processes. 

The provincial-level insights are indeed vital for understanding the nu-
ances of corruption risk within smaller administrative units. They enable lo-
calized anti-corruption interventions and the creation of tailored solutions 
that consider the unique characteristics of each province. 
 

 
 
Fig. 3 – Provincial (NUTS-3) distribution of the CO.R.E.-CI in Italy during Covid-19. Darker 
shades represent higher risk levels 
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With respect of the composite indicator, the C.O.R.E.-CI, as represented 
in Fig. 3, provinces with darker shades may be experiencing a confluence of 
factors that contribute to a higher risk of corruption. These factors could in-
clude, but are not limited to, economic deviations in contracts, abnormalities 
in contract lengths, a high concentration of contract awards within a small 
number of companies, a lack of transparency in award communications, fre-
quent modifications to pre-existing contracts, and a tendency towards longer 
contracts. The darker shades in some provinces could indicate areas where 
the emergency state may have exacerbated pre-existing vulnerabilities or in-
efficiencies in the public procurement process. 

Conversely, provinces with lighter shades suggest a lower composite risk. 
These areas may have more robust and transparent procurement systems, ef-
fective checks and balances, and a competitive market with a larger pool of 
businesses capable of meeting procurement needs. The lighter shades could 
also suggest that these provinces were less affected by the pandemic in terms 
of public procurement or that they were more successful in managing the 
crisis in a way that mitigated potential corruption risks. 
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5. Public procurement transparency
over emergencies: the SCO.R.E. index

by Agustí Cerrillo i Martínez, Wellington Migliari* 

Abstract 

The concept of transparency in public procurement is crucial for fostering ac-
countability, integrity, and citizen trust in governmental processes. In recent years, 
digitalization has played a pivotal role in enhancing transparency by facilitating ac-
cess to information and preventing conflicts of interest. This is  why the need for  
objective indicators to measure transparency, particularly in public procurement, has 
led to proposals like the SCO.R.E. index, which evaluates the digitalization of public 
procurement information across European Union member states to improve public 
integrity. The index aims to provide a standardized measure of transparency based 
on factors like data availability, interoperability, and re-usability. Particularly in 
emergency situations like the COVID-19 pandemic, transparency proved to be even 
more critical as public administrations navigate urgent contracting procedures 
through official web sites for public procurement as well as open data web pages. 
By quantifying the degree of digitalization and establishing clear constructs and var-
iables, evidence has been produced by the SCO.R.E. model to strengthen transpar-
ency in public affairs and, consequently, combat corruption more effectively. 

Introduction 

Transparency of public affairs facilitates accountability and control of 
public administration. It is also an effective means of preventing conflicts of 
interest as well as fighting corruption. Digital information tends to reach 
more easily the public opinion and, consequently, people. In addition, the 
availability, interoperability, and re-usability of data can make the asses-

* This contribution is a product of the research from the CO.R.E. project: COrruption Risk
indicators in Emergency, co-financed by the European Union, Grant Agreement No. 
101038790 – Core – Isfp-2020-AG-Corrupt. 
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sment of public officials stronger. As it has been indicated, transparency that 
contributes to public integrity (Kaufmann, 2005). 

Different empirical studies have concluded that higher levels of infor-
mation about what happens inside the public sector result in lower levels of 
corruption in the public sector (Rose-Ackerman and Palifka, 2004). On the 
other hand, Kaufmann (2005) discusses how a low level or an absolute lack 
of transparency is one of the main triggers for the emergence of corruption. 

Nowadays, common sense around the principle of transparency as an in-
strument to mitigate corruption by preventing it from occurring has pre-
vailed, but its development in public sector is still waiting for more objective 
indicators to gauge acts in public procurement. 

The goal of this chapter is to show how higher levels of digitalized infor-
mation can improve transparency in public procurement, particularly during 
emergency situations. To complete the task, we scanned and analysed the open 
data portals and public procurement websites of the 27 EU member states in 
order to gauge the degree of transparency using more objective standards. We 
categorised the web pages’ features and functions in our study according to 
factors like data quality and accessibility, which allowed us to group the pages 
in three dimensions, i.e., availability, interoperability, and re-usability. Relying 
on the outcomes, it was possible to create an index, which was named the 
SCO.R.E. (Scores of the Corruption Risk Indicators in Emergency).  

This chapter is divided into five parts. The first delves into the idea that 
data quality is one of the foundations for combating opacity in the public 
sector. In the second section, we explain how the constructs and variables 
proposed were developed, emphasising the syntactic and semantic aspects of 
a high-quality data set. The third section presents the findings of our study, 
which proposes a three-level scale for good practices in public procurement 
based on the degree of digitalization of public procurement and open data 
web pages in each European Union country. It also describes the methodol-
ogy used to generate the data collected. In the fourth section, a statistical 
model is developed and tested to determine how the SCO.R.E. performs 
compared with other transparency indicators. The final section of our chapter 
outlines how increased levels of digitalization in public procurement can re-
inforce the principle of transparency. 
 
 
1. Towards digitalization measurement in public procurement 
 

We quantify the degree of digitization of public procurement information 
to objectively measure transparency in the public sector. The first dimension 
to be examined is data availability, which denotes the accessibility of the 
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information. In this regard, Soylu mentions that “transparency and account-
ability require giving citizens and companies much more data with the pos-
sibility of easily connecting relevant data sets (e.g., spending and company 
data), both within and beyond national borders and languages, allowing ex-
tended and deeper analyses’’ (Soylu et al., 2022).  

Interoperability is another point worth mentioning. According to Prier, 
McCue, and Boykin (2018), reducing opaqueness in public contracting and 
public administration requires the harmonisation of standards. As the quan-
tity and quality of data available increases, all information is expected to be 
integrated and shared. Contract objects, contract prices, and other variables 
are closely related to data quality, as the literature (Fazekas, 2017; Villamil, 
Kertész and Wachs, 2022) has demonstrated. All public contract phases ap-
pear simultaneously on various portals thanks to interoperable information 
of public procurement, which raises the degree of data availability.  

The third dimension is re-usability. In fact, if the level of re-used information 
decreases, the opacity increases because the re-usability dimension is responsi-
ble for connecting what is happening in the public sector to the public eye. 
 
 
2. Constructs and variables 
 

This section introduces the syntactic and semantic definitions used to classify 
the SCO.R.E. outputs. Availability, interoperability, and reusability are settled 
on eighty variables (in white), with fifty-two variables applied to public procure-
ment web pages and twenty-eight to government open data portals (in grey).  

Tab. 1 shows three columns, i.e., constructs with their respective subcon-
structs, variables, and the semantic and syntactic definitions used to catego-
rize the SCO.R.E. outputs.  

The rows in white weigh 0,945, corresponding, therefore, to non-emer-
gency variables, while the ones in grey weigh 1,815, referring to emergency 
variables. Since we assume a probability of 50-50, representing approxi-
mately 50% of the chance of finding or not finding the functions and features 
that may serve the best practices to prevent and fight corruption, the 28 emer-
gency variables have a heavier weigh representing emergency contracts1. 

Being non-emergency variables represented by 𝑤𝑖 and emergency varia-
bles by 𝑣𝑖, we have that the SCO.R.E. index is 𝑆𝐶𝑂. 𝑅. 𝐸. 𝐼𝑛𝑑𝑒𝑥

∑ 𝑓 𝑤𝑖   0,945  ∑ 𝑓 𝑣𝑖   1,815 . Therefore, the math-
ematical function as follows: 𝑤1 𝑤2 ⋯ 𝑤52   0,945 𝑣1
𝑣2 ⋯ 𝑣28   1,815  . 

  
1 0, 945x 52 ≈ 50 points; 1, 815x 28 ≈ 50 points being the total score 100. 
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The SCO.R.E. indicator collects the data based on what is found and can 
be accessed.  
 
 
3. Three levels of good practices 
 

The results of the SCO.R.E. are represented in fig, 1. The EU average for 
the SCO.R.E. is 71.5. With the purpose of reflecting these differences, we 
created an intermediate level between more and less appropriate good prac-
tices, suggesting three levels of good practices.  
 

 
 
Fig. 1 ‒ Public and good practices in the EU 
 

The first one brings those countries ranking from 0 to 60, the second be-
tween 60 and 80, and the third highest level for those scoring above 80, as 
shown in fig. 2. 

All the 27 countries of the European Union were analysed. The index is 
made of 12 constructs and 80 variables, as tab. 6 categorises. The construct 
AA Completeness refers to the Availability-Accessibility of information par-
ticularly related to contracts; AA Easy Access to functions such as hyperlinks 
and buttons, among other web functions on public procurement; and AA Un-
derstandability concerning graphic, legal, and contact features.  
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Fig. 2 ‒ More, mid-level and less appropriate good practices 
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Tab. 2 ‒ The SCO.R.E.: constructs and variables 

  Construct Variable 

1 

AA - Completeness Territorial Level (info) 

AA - Completeness Contracting Authority ID 

AA - Completeness Contract Object 

AA - Completeness Contract Amount 

AA - Completeness Contract ID/CPV/Case File 

AA - Completeness Contract Duration 

AA - Completeness Contract Type 

AA - Completeness Contract Updates 

AA - Completeness How many tenders? 

AA - Completeness Contracting Procedure 

AA - Completeness Emergency Justification 

AA - Completeness Open Tender Notice 

AA - Completeness Tender Name 

AA - Completeness Tender ID 

AA - Completeness Other Documents (Gov) 

AA - Completeness Aggregated Info (Contract Copy) 

2 

AA - Easy Access Public Contracting Web 

AA - Easy Access Emergency Contract (Internal/External Web) 

AA - Easy Access Emergency Contracts (info) 

AA - Easy Access Info about Web/e-procurement* 

AA - Easy Access Contact Channels 

AA - Easy Access FOIA/Transparency Act 

AA - Easy Access Hyperlinks/Icon Emergency Contracting 

AA - Easy Access Search Engine for the Contracts 

AA - Easy Access Information Structure 

AA - Easy Access Site Map 

AA - Easy Access Complaint Channel 

AA - Easy Access Anonymous Disclosure 

AA - Easy Access Whistleblowers Protection 

AA - Easy Access Data Protection 

AA - Easy Access Intellectual Property 

AA - Easy Access Help 
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3 

AA - Understandability Graphics 

AA - Understandability Info based on Directive (UE) 2016/2102 

AA - Understandability Information Levels 

AA - Understandability Information Complexity 

AA - Understandability FAQs 

4 

A - Quality Precise/Certified Data 

A - Quality Last Updates 

A - Quality Update Frequency 

5 
A - Openness Data Format 

A - Openness Open Data Standard 

6 

Interoperability Different Government Levels 

Interoperability Interoperability Standards 

Interoperability Hyperlinks to other Gov. Levels 

7 

Re-Usability API 

Re-Usability Metadata 

Re-Usability Information on Fees 

Re-Usability Free Re-Use/Data Re-Use Licence 

Re-Usability Machine Readable Data 

8 

ODP-AA-Easy Access Open Data Webpage 

ODP-AA-Easy Access data.europa.eu (EU) 

ODP-AA-Easy Access Contact Channels 

ODP-AA-Easy Access FOIA/Transparency Act 

ODP-AA-Easy Access Search Engine for the Data 

ODP-AA-Easy Access Information Structure 

ODP-AA-Easy Access Site Map 

ODP-AA-Easy Access Data Protection 

ODP-AA-Easy Access Intellectual Property 

ODP-AA-Easy Access Help 

9 
ODP-A-Quality Last Updates 

ODP-A-Quality Updates Frequency 

10 

ODP-A-Openness Data Format 

ODP-A-Openness Open Data Standard 

ODP-A-Openness Data Efficiency 

ODP-A-Openness Data on Emergency Contracts 
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ODP-A-Openness 
Data at Different Administrative Levels  

(Regions/Municipalities) 

11 

ODP-Inter Sharing 

ODP-Inter Integrated 

ODP-Inter Different Government Levels 

ODP-Inter Interoperability Standards 

ODP-Inter Hyperlinks to other Gov. Levels 

12 

ODP-Re-Usability Downloadable and Easy to Mine 

ODP-Re-Usability eInvoicing Verified (EU) 

ODP-Re-Usability Administrative Capacity (EU) 

ODP-Re-Usability API 

ODP-Re-Usability Information on Fees 

ODP-Re-Usability Free Re-Use/Data Re-Use Licence 

ODP-Re-Usability Re-use conditions 

ODP-Re-Usability Machine Readable Data 

 
Regarding the availability and quality of information for the public, out-

puts on certified data, updates, and data format conform to the A Quality and 
A Openness constructs. Interoperability and re-usability are, respectively, 
connected to the ubiquity of data on public tenders at different levels of pub-
lic administration and to Application Programming Interfaces (APIs), 
metadata, and machine-readable data. ODP-AA-Easy Access stands for the 
Availability-Accessibility of information regarding the compiled data on 
public procurement available on the government open data web pages, 
checking whether public tenders and adjudicated contracts, for example, are 
reflected on open data platforms such as data.europa.eu as well as national 
web pages. Similar to the other constructs applied to public procurement web 
pages, ODPA-Quality and ODP-A-Openness display information on up-
dates, data frequency, data format, and so on. ODP Interoperability and ODP 
Re-usability identify whether the data on public procurement is shared, inte-
grated, and downloadable easily from catalogues or repositories on govern-
ment open data web pages concomitantly. In the case of re-usability, differ-
ent from the construct applied to public procurement online portals, we in-
cluded the variable eInvoicing Verified (EU) to establish an extra objective 
criterion linked to the verification of data on public procurement at the Eu-
ropean level. 
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4. Statistically testing the SCO.R.E. 
 

To test its validity, the SCO.R.E. is compared to six other indicators using 
similar or totally different scales covering interconnected topics with our 
data set, such as corruption risk, internet access, and the number of hours per 
year required to pay taxes. In order to test statistically the accuracy of our 
data on public procurement and government open data portals, we have at-
tributed z-scores to every index used in our model2. 
 
Tab. 3 ‒ Comparison of the SCO.R.E. with Indexes on Corruption and Other Indicators 

SCO.R.E. Index Institutional Support What is Measured Scale 

Scores of the COrrup-
tion Risk indicators in 
Emergency 

Universitat Oberta de 
Catalunya and co-
funded by the European 
Union 

Risk of Corruption in 
Emergency Times, Pub-
lic Procurement 

0-100 

Indexes Compared Institutional Support What is Measured Scale 

 
Corruption Perception 
Index 

 
Transparency Interna-
tional 

 
Perception of corruption 
levels 

 
0-100 

Open Data Maturity European Commission Development of the Eu-
ropean countries in the 
field of data 

0-100 

Budget Transparency International Budget 
Partnership 

How public funds are 
raised and spent 

0-100 

Fixed Broadband Sub-
scribers 

World Bank Number of fixed broad-
band subscribers per 100 
inhabitants 

per hundred 

Individuals Using Inter-
net 

World Bank Number of Individuals 
Using Internet per 100 
inhabitants 

per hundred 

Administrative Burden European Research 
Centre for Anti-Corrup-
tion and State-Building 
(ERCAS) 

Time required to pay 
taxes (hours per year) 

per annum 

 
The most adequate workaround we could come up with to solve the nu-

merical incompatibility of the other indexes with the SCO.R.E.’s was 
through the normalization of all indicators before building up our model. The 
result then is a z-score for every index, including the SCO.R.E., covering all 
countries of the EU until 2021.  
 
 

  
2 For model, we mean the SCO.R.E.’s z-scores and the z-scores of the other indicators. 

See tab. 10. 
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We have also done a multiple linear regression to check the correlation 
between the SCO.R.E. and the other indexes. When compared to other in-
dexes, the SCO.R.E. captures the perception of corruption from the other 
indicators in part because its methodology only includes objective elements 
from the public procurement and open data web pages. We test the correla-
tion between the objectivity of our indicator comparing it with other indexes. 
In short, the results of our first test with a p-value of 0.02999, or a value < 
0.05, mean the alternative hypothesis can be rejected or that there is no var-
iation in our model. 

The multiple R-squared is 0.4726, or 47%, accompanied by the adjusted 
R-squared of 0.3144, or 31%. Bearing in mind that this statistic reflects the 
percentage of the variance in the dependent variable, which is in our case the 
SCO.R.E. with normalized values. Therefore, the R-squared of the test is 
measuring the strength of the relationship between the SCO.R.E. and the 
other indexes on a 0–100% scale.  

After removing Luxembourg, the Netherlands, and Spain as outliers, the 
R-squared increases to 0.6951 and the adjusted R-squared to 0.5875. The p-
value drops to 0.001089, which is a very significant result to prove the line-
arity of the model and to attest to the accuracy of the data collected. When 
we compare tab. 4 and 5, the level of significance for the Transparency In-
ternational indicator relying on perception increases considerably in contrast 
with the World Bank’s indicator on the number of individuals using the in-
ternet. This output reveals that the exclusion of the countries strengthens the 
hypothesis of perception more than the predictors indicating our model 
works better with objective information. The same happens to the coefficient 
for the Open Data Maturity Index, which starts becoming significant with 
the exclusion of the outliers3. 

About the specifics of our index, it must be clear that the SCO.R.E. is 
related to digital contracting platforms designed to be operated by public ten-
ders and bidders. It aggregates knowledge about the risk of corruption in 
emergency situations and measures the availability, interoperability, and re-
usability of information on public procurement and government open data 
portals. It also helps us assess how far the functions and features of the web 
portals constituting the SCO.R.E. can prevent and fight corruption in emer-
gency times. Moreover, it will support the documentation of good practices 
about public procurement and government open data. It is indispensable to 
stress that the R-squared linked to these indicators herein is not used to 

  
3 We recall that the presence of human factors in indexes measuring corruption can di-

minish the correlations between the SCO.R.E. index and other indicators. The Open Data 
Maturity Index, for instance, includes in its methodology the category of strategic awareness, 
focusing on four areas (Data.europa.edu, 2021, p. 9 orig. ed.). 
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determine whether our coefficient estimates and predictions are inadequate. 
For that, we have to check in what fashion the residuals of the model behave 
and, eventually, the distribution of them. 

The Pearson correlation between the actual and predicted z-scores is con-
siderably significant for all 27 EU countries. As fig. 3 displays, the result is 
a correlation of 0.69 and a p-value of 7.4e-05.  
 

 
 
Fig. 3 ‒ Z-score correlation of actual and predicted values for the EU 
 

After removing the outliers Luxembourg, the Netherlands, and Spain, the 
coefficient is strongly significant. The removal of the outliers from the model 
also makes the attraction between the actual values – the data collected, and 
the predicted values – estimated values in a future collection of data, 
stronger. Since Luxembourg, the Netherlands, and Spain were more distant 
from the adjusted line in fig. 3, they ended up influencing the correlations 
returning a lower p-value. In this case, the p-value obtained expresses more 
the objectivity of our model, but still capturing the aspect of perception from 
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the other indexes. Another test was conducted to determine whether the re-
moval of the outliers would lead to a higher p-value indicating that, in reality, 
we measure the digitalization of public procurement information more than 
the perception of the other indicators. After the outliers were eliminated, the 
model produced a more significant Pearson correlation, or 0.83, with a p-
value of 4.2e07. Based on the evidence, we can see that removing the outliers 
reveals how digitalization works in the majority of EU countries as an objec-
tive measure of transparency. 

Fig. 4 indicates that the Pearson correlation after removing the outliers 
proves the linearity of our model. That means the SCO.R.E. is a variable that 
can be explained by the other indexes and the evidence collected is compa-
rable with the other indicators. 
 

 
 
Fig. 4 ‒ Z-score correlation of actual and predicted values for the EU except Luxembourg, 
the Netherlands and Spain 

 
 

5. Conclusion 
 

The SCO.R.E. methodology employs a rigorous approach to quantify 
transparency and assess good practices in public procurement and govern-
ment open data web pages, particularly during emergency situations. With 
52 non-emergency variables and 28 emergency variables, the index provides 
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a comprehensive evaluation framework. The distinction between non-emer-
gency and emergency variables allows for a nuanced understanding of the 
digital functions and features necessary to prevent and combat corruption. 
By assigning weights to these variables based on their relevance, the 
SCO.R.E. model calculates a composite index, facilitating comparisons be-
tween countries and identifying areas for improvement. Through this ap-
proach, the SCO.R.E. index not only highlights current practices but also 
offers actionable insights for enhancing transparency and integrity in public 
procurement processes. The subsequent classification of countries into three 
levels of good practices further elucidated the strengths and weaknesses of 
their digital mechanisms, paving the way for targeted interventions and im-
provements. Overall, the SCO.R.E. index represents a significant step for-
ward in the ongoing efforts to promote transparency and accountability in 
public administration across the European Union. 

Another brief conclusive note is that the statistical tests applied to the 
SCO.R.E. involving multiple linear regression and Pearson correlation coef-
ficient were able to assess its relationship with other indicators. The multiple 
linear regression examined the correlation between the SCO.R.E. and vari-
ous indexes, including Transparency International, Open Data Maturity, 
broadband subscribers, internet usage, and administrative burden being the 
three last ones from the World Bank. The outcomes pointed out a significant 
correlation among them, demonstrating the strength of the relationship be-
tween the SCO.R.E. and the other indexes. After removing outliers, the cor-
relation strengthens further, emphasizing the model’s accuracy in capturing 
objective data related to corruption risk in public procurement and govern-
ment open data portals. Additionally, the Pearson correlation coefficient 
analysis confirms a significant correlation between actual and predicted z-
scores, highlighting the effectiveness of the SCO.R.E. as an objective meas-
ure of transparency and corruption risk across EU countries. Overall, these 
statistical tests validate the SCO.R.E.’s utility in evaluating and addressing 
corruption risk in emergency situations while emphasizing its objectivity and 
reliability as a transparency indicator. 
 
 
References 
 
Abdou A., Basdevant O., Dávid-Barrett E. and Fazekas, M. (2022), “Assessing vul-

nerabilities to corruption in public procurement and their price impact”, IMF 
Working Papers, 22, 94: 1-28. 

Brancato G., Boggia A., Barbalace, F. et al. (2016), Guidelines for the quality of statis-
tical processes that use administrative data (Istat), Technical Report No. 1, Roma. 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

103 
 

Brandeis LD., edited by (1914), Other people’s money and how the bankers use it, 
Frederick A. Stokes Company Publishers, New York. 

Cerrillo i Martínez, A. (2012), “La contribución de las TIC a la mejora de la 
transparencia administrativa”, Arbor, 188, 756: 707-724. 

Cichy C. and Rass S. (2019), “An overview of data quality frameworks”, IEEE Ac-
cess, 7, 24634-24648. 

Czibik Á., Tóth B. and Fazekas M. (2015, December), How to construct a public 
procurement database from administrative records: With examples from the 
Hungarian public procurement system of 2009–2012 (Government Transparency 
Institute), Technical Report, Budapest. 

Data.europa.eu. (2021), Open Data Maturity: Report 2021, (European Union), 
Technical Report, Luxembourg. 

Fazekas, M. (2017, December), “Assessing the quality of government at the regional 
level using public procurement data”, European Commission Working Paper, 12: 
1-51. 

Fazekas M. and Kocsis G. (2020), “Uncovering high-level corruption: Cross-na-
tional objective corruption risk indicators using public procurement data”, Brit-
ish Journal of Political Science, 50, 1:155-164. 

Fazekas M., Nishchal S. and Søreide, T. (2021), Procurement in focus – rules, dis-
cretion, and emergencies, in Bandiera O., Bosio E. and Spagnolo G., edited by, 
Procurement in focus – rules, discretion, and emergencies, CEPR Press, London. 

GRECO (2020), Corruption risks and useful legal references in the context of covid-
19 (Council of Europe), Technical Report No. 4, Strasbourg. 

ICAC. (2020), Managing corrupt conduct during the COVID-19 outbreak, (NSW 
Independent Commission against Corruption), Technical Report, Sydney. 

Kaufmann D. (2005), Myths and realities of governance and corruption, MPRA Pa-
per, 8089: 81-98. 

Lindstedt C. and Naurin D. (2010), “Transparency is not enough: Making transpar-
ency effective in reducing corruption”, International Political Science Review, 
31, 3: 301-322. 

Merloni F. and Ponti B. (2010), La trasparenza, in Merloni F. and Vandelli L., edited 
by, La corruzione amministrativa: cause, prevenzione e rimedi, Passigli Editori, 
Firenze-Antella. 

OECD. (2009), OECD principles for integrity in public procurement (OECD), Tech-
nical Report, Paris. 

OECD. (2017), Public integrity: a strategy against corruption, (OECD Public Gov-
ernance Committee), Technical Report, Paris. 

OECD. (2020), Integridad pública para una respuesta y recuperación efectivas ante 
el COVID-19 (OECD), Technical Report, Paris. 

Prier E., McCue C. and Boykin E. A. (2018), “Assessing European Union standard-
ization: A descriptive analysis of voluntary ex ante transparency notices”, Jour-
nal of Public Procurement, 11, 6: 722-747. 

Rose-Ackerman S. and Palifka B. J. (2004), Governance and corruption, in Lom-
borg, B., edited by, Global crises, global solutions. Cambridge University Press, 
Cambridge. 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

104 
 

Schultz J. and Søreide, T. (2008), “Corruption in emergency procurement”, Disas-
ters, 32, 4: 516-536. 

Soylu A., Corcho Ó., Elvesæter B., Badenes-Olmedo C., Yedro-Martínez F., Kovacic 
M. and Taggart C. (2022), “Data quality barriers for transparency in public pro-
curement”, Information, 13, 99: 1-21. https://doi.org/10.3390/info13020099. 

U4 Brief. (2015), Ebola and corruption: Overcoming critical governance challenges 
in a crisis situation (U4 Anti-Corruption Resource Center), Technical Report No. 
4, Bergen. 

World Bank. (2020a, April), Ensuring integrity in governments’ response to 
COVID-19 (World Bank), Technical Report No. 28, Washington. 

World Bank. (2020b), Governance and institutions emergency measures for state 
continuity during COVID-19 pandemic, (World Bank), Technical Report, Wash-
ington. 

Villamil I., Kertész J. and Wachs, J. (2022), “Computational approaches to the study 
of corruption”, Arxiv, 1, 1: 1-14. 

 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

105 

6. From practices to formulas: investigative  
and data journalism’s contribution  
to combatting corruption in public procurement 
 
by Alessio Cornia, Dimitri Bettoni* 
 
 
 
 
 
 
 
 
Abstract 
 

This chapter delves into the pivotal role of journalism in combating corruption. Journalists 
employ a diverse array of investigative techniques, and the increasing accessibility of public 
procurement (PP) data can significantly enhance investigative and data journalism. In turn, 
institutions, anti-corruption professionals, academia, and civil society can benefit from the 
unique expertise of investigative and data journalists.  

The CO.R.E. project exemplifies this synergy by engaging investigative and data journal-
ists in crafting corruption-risk indicators. The chapter explores how journalists’ input and 
feedback has contributed to the design, testing, and improvement of the CO.R.E. indicators of 
corruption-risk in PP. Based on interviews with Italian, Spanish, and Irish journalists, we pro-
vide a comprehensive overview of the methods, tools, and challenges faced by investigative 
and data journalists. These insights not only contribute to the scholarly discourse but also offer 
practical guidance for anti-corruption experts, facilitating the ongoing development of red 
flags and indicators. 

Embracing a “from practices to formulas” approach, we advocate for a seamless transition 
from practical experiences to structured methodologies. Within this framework, the chapter 
suggests specific red flags that could be further developed through future research. Addition-
ally, targeted recommendations are presented for policy makers, academics, and anti-corrup-
tion practitioners, enhancing the overall impact and effectiveness of corruption prevention 
efforts. 
 
 
Introduction 
 

Journalism is a powerful actor in the fight against corruption. Investiga-
tive, data, and cross-border collaborative journalism are some of the most 
successful forms of journalism that proved to be particularly effective in 

  
* This contribution is a product of the research from the CO.R.E. project: COrruption Risk 

indicators in Emergency, co-financed by the European Union, Grant Agreement No. 
101038790 – Core – Isfp-2020-AG-Corrupt. 
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tackling corruption. Journalism not only uncovers wrongdoings through its 
investigations. It also plays a key role in raising public awareness on corrup-
tion, its causes, and implications, contributing to expose individuals involved 
in corruption stories and to bring potential remedies and good practices to 
the attention of the public opinion and other relevant stakeholders.  

While journalism already takes advantage of a wide range of investigative 
techniques and methodologies that are specific of the profession and part of 
journalists’ toolkits, investigative and data journalism can further benefit from 
the increasing accessibility of data on public procurement (PP). When properly 
managed, PP data and red flags (RFs) can guide journalists in their investiga-
tions and improve the quality of their reporting. Providing journalists with new 
ways and tools to better harness and exploit the potential of this increasing 
amount of data can empower journalism’s fight against corruption. 

At the same time, institutions, law enforcement agencies (LEAs), the ac-
ademia, civil society and other actors working with PP data to curb corrup-
tion can benefit from the collaboration with journalists. The expertise and 
know-how of investigative journalists, the creativity demonstrated in cross-
border collaborative initiatives, such as the Panama Papers investigation, and 
journalism ability to quickly react to unexpected events such as the Covid-
19 crisis can represent an invaluable font of inspiration for other actors in-
volved in the fight against corruption. 

To leverage and benefit from the synergy between journalistic and insti-
tutional experiences, the CO.R.E. project engaged professionals of the inves-
tigative and data-journalism communities in the design, development, and 
testing of its corruption-risk indicators. This chapter addresses how journal-
ists’ input has been taken into consideration in the development of the 
CO.R.E. indicators. Additionally, by adopting a “from practices to formulas” 
approach aimed at transforming journalistic practical knowledge into statis-
tical formulas, this chapter offers insights that can be further used by scholars 
and anti-corruption practitioners to further develop red flags to assess the risk 
of corruption in PP. It also addresses the challenges faced by journalists in-
vestigating corruptions and the obstacles that prevent a fruitful collaboration 
among actors such as institutions, LEAs, and journalists, actors that are di-
verse in their nature, scope, and structure, but which often share the common 
goal of exposing and preventing corruptive behaviours. 

After a brief review of the academic literature on journalism and anti-
corruption, the first part of this chapter will detail how the CO.R.E. project 
has drawn from journalistic professional expertise to develop corruption-risk 
indicators and increase their sustainability. Then, we delve into journalists’ 
perspective and toolkits, detailing how they investigate cases of corruption, 
their suggestions on possible red flags of corruption risk, and the challenges 
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they encounter when they use PP data. Insights and recommendations on 
possible red flags that can be further developed are offered with the aim of 
enhancing collaboration among different actors and unlocking a synergy po-
tential which, according to the interviewed journalists, is still largely un-
tapped and underutilized. The chapter concludes with recommendations for 
policy makers, academics, and anti-corruption practitioners, with the aim of 
enhancing the impact and effectiveness of corruption prevention endeavours. 

 
 

1. Journalism and anti-corruption: a review of the literature 
 

Previous research on journalism and corruption has focused on three key 
thematic areas: the relationship between free press and corruption (see e.g. 
Brunetti and Weder, 2003; Stapenhurst, 2000), how corruption stories are 
covered in news media (see e.g. Berti, 2019; Hajdu et al., 2018; Mancini et 
al., 2017), and how investigative and data journalism can be particularly ef-
fective in exposing corruption when it is based on cross-field and interna-
tional collaborations (see e.g. Carson and Farhall, 2018; Howard and Con-
stantaras, 2019; Moene and Søreide, 2019). 

First, the relationship between free press and corruption. Comparative 
studies that took into consideration a large number of countries have demon-
strated a very sharp relationship between freedom of the press and perceived 
corruption, meaning that the more press freedom we have in a country, the 
less perceived corruption we find. One of the most influential studies within 
this literature stream has been conducted Brunetti and Weder (2003), who 
also demonstrate that there is a direct negative causal relationship between 
the two variables, meaning that it is the level of press freedom that affect the 
level of perceived corruption, and not the other way around. Therefore, ex-
isting studies suggests that a free press can act as a check on corruption and 
contribute to lower levels of corruption in a society. 
 Why does a free press determine lower levels of corruption? The literature 
suggests that independent journalism is a very powerful tool to curb corrup-
tion, and this is mainly because by reporting on politicians and businessmen 
being charged with corruption, news media create a sentiment of shame and 
indignation that affects the reputation of these actors, and this constitutes an 
incentive to avoid engaging in corruption (Mancini et al., 2017). Second, by 
exposing corruption practices and highlighting good practices, independent 
news media strongly contribute to create public awareness on corruption and 
its possible solutions, keeping the issue at the centre of public agendas and 
political debates. Finally, a free press is “bad news” for corruption also be-
cause of the watchdog role of journalists: news professionals, among other 
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things, sometimes also investigate and disclose corruption stories, and this 
further enable public opinion to control the behaviour of power holders (Sta-
penhurst, 2000). 

A second aspect addressed by existing studies relates to how corruption 
stories are covered by news media. Comparative cross-national studies 
demonstrate how the level of press freedom in a given country is not the only 
factor affecting how news media report on corruption. Instead, other factors 
such as the level of political partisanships of news media and their degree of 
commercialisation contribute to shape how corruption is covered. In their 
study on the coverage of corruption in the British, Italian, and French press, 
for example, Mancini and colleagues (2017) found that corruption is much 
more covered in Italy than in the other two countries, and this is not because 
the Italian press enjoys greater levels of freedom than the French or British 
news media, nor because there is more corruption in Italy. The authors rather 
point at the higher levels of political partisanships and instrumentalization of 
Italian media, for which covering stories of corruption where local or na-
tional politicians are involved is an opportunity to attack the political camps 
the individual newspapers oppose. In countries marked by high levels of po-
litical polarization, indeed, the media are used as instruments to fight politi-
cal battels, and news media and journalists are genuinely willing to take part 
in these struggles, often because of ideological reasons.  

The fact that the coverage of corruption stories can be also driven by po-
litical or commercial logics, and not only by higher principles such as in-
forming the public and keeping power holders into account, has clear nega-
tive implications for journalism’s role in the fight against corruption. 
Mancini and colleagues (2017) conclude their study by emphasising how the 
different representations of corruption offered by news media in different 
countries (or by different news outlets within the same country) can be prob-
lematic. Market and political segmentation contribute to a lack of a collective 
sense of outrage necessary for preventing, controlling, and condemning cor-
rupt practices. When each news outlet presents corruption differently based 
on political affiliations, audiences form different views influenced by their 
chosen “media bubble”. This variance can lead to the dismissal of corruption 
charges against specific political figures, viewed as products of partisan cov-
erage. Such dynamics erode journalism’s ability to instil moral shame asso-
ciated with corruption, fostering polarization and escalating distrust among 
political factions and toward institutions. 

Third, the literature also addresses how collaboration among different ac-
tors can make journalism more effective in combatting corruption. Two 
forms of journalism have proved to be particularly relevant in investigating 
financial crimes and fostering transparency in the PP domain: investigative 
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journalism and data journalism (Moene and Søreide, 2019; Moyo, 2019; 
Vrushi and Hodess, 2017). Investigative journalism is a frontliner in com-
bating corruption, animated by reporters that uncover and expose abuses of 
power and misuses of economic resources through in-depth reporting activ-
ities (Hamilton, 2016; Moene and Søreide, 2019). Although investigative 
journalism is central in the way the profession is publicly understood and 
appreciated, reporters in most cases cover corruption by working on infor-
mation made public by LEAs and the judiciary system. Investigative report-
ing is underprovided in the news market because investigations require high 
resources, as teams of journalists need to devote significant amount of time 
for each investigation. However, as suggested by Hamilton (2016), recent 
developments with the employment of data and algorithms in journalistic re-
porting may make it easier for news media to discover corruption stories. 
Other studies have suggested that investigative journalism produces relevant 
results also by benefitting from the collaboration of whistle-blowers 
(Gottschalk and Smith, 2016) or through Freedom of Information (FOI) re-
quests (Mabillard and Zumofen, 2021). 

An exemplary yet disconcerting illustration of how the impact a journal-
istic inquiry into corruptive conduct can rise public awareness on the subject, 
simultaneously subjecting the journalist to repercussions for probing the sen-
sitivities of influential figures, is epitomized in the case of Greek journalist 
Thanasis Koukakis. Koukakis, who is a financial reporter for CNN Greece 
and other national and international media, wrote two stories in 2019: an in-
vestigation into alleged wrongdoings by the banking Greek giant Piraeus 
Bank and a Financial Times article on how the Mitsotakis government 
amended the Greek penal code in a move that, according to the journalist, 
appeared to overturn Greece’s commitment to international standards on 
combating corruption and money laundering. For his investigations, Kouka-
kis was unlawfully put under surveillance by the Greek secret services, who 
breached into his phones using a spyware, an intrusive technology that gov-
ernments claim to use to combat terrorism and other serious crimes1. 
 Data journalism instead involves the collection, analysis, and presentation 
of big amounts of data to uncover and communicate new stories. Data jour-
nalists have a key role to play as public interest watchdogs, as they can turn 
the raw data contained in repositories into insightful stories that improve the 
quality of the democratic life, provide consumers with useful information, 
and increase the accountability of the institutions (Howard and Constantaras, 
2019). Data journalism benefited from the processes of datafication and 

  
1 https://govwatch.gr/en/sovares-apokalypseis-kai-diethneis-antidraseis-gia-tin-parako-

loythisi-dimosiografoy-apo-tin-eyp-kai-to-logismiko-ypoklopon-predator/ 
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digitalisation of society that have followed the development of Web 2.0, and 
is now and increasingly important part of journalism education programmes 
and newsroom activities (Porlezza, 2023). In 2017, the European Data Jour-
nalism Network (EDJNet), a network comprising media organizations from 
across Europe that advocates for the practice of data journalism, was estab-
lished. Data journalism greatly benefitted also from the European open data 
policies, and, in return, it helped increasing transparency and oversight in 
public procurement (Duguay et al., 2023). 

In journalism, collaborative projects take advantage from the participation 
of multiple actors that bring together expertise and resources to overcome the 
difficulties that would otherwise overwhelm a single individual or entity by 
sharing costs and information, tackling more complex reporting on a global 
scale, increasing the outreach of stories reach, and strengthening their ability to 
define the news agenda (Carson and Farhall, 2018). Collaborative projects are 
particularly important when it comes to investigate corruption, as it enables 
news organisations to share the high costs associated with their investigations 
with other media outlets, to increase the societal impact of their outcomes, and 
to avail of the expertise of professionals that are not available within the organ-
isation (Alfter, 2019; Carson and Farhall, 2018; Heft, 2021; Stonbely and Sie-
mazko, 2022). A noteworthy example of collaborative journalism is the Inves-
tigative Reporting Project Italy (IRPI), who dedicated a specific series of inves-
tigations to cases of corruption all over the world thanks to its participation in 
several international journalistic networks2. 

Cross-border collaborative journalism (Alfter, 2019) covers transnational 
and cross-continental issues (Berglez, 2013) and addresses the specific chal-
lenges derived by geographical diversity such as language barriers, cultural 
diversity, and national structures (Hellmueller and Berglez, 2022), and in re-
cent years brought to the light very successful investigations, such as the Lux-
emburg Leaks (Guevara, 2014). The Luxemburg Leaks are a cross-border in-
vestigation lead by the International Consortium of Investigative Journalism 
in 20163, which denounced the role of Luxemburg as a fiscal paradise within 
Europe that allowed practices of tax avoidance by hundreds of multinationals, 
with the complicity of national authorities that also pushed back efforts on be-
half of the European Commission to put remedy to practices that greatly dam-
age the European democracies, European market and fiscal justice. 

Instead, the term “cross-field collaborations” refers to partnerships that 
involve actors that belong to different social domains, such as journalism, 
institutions, LEAs, academia, or civil society. Stonbely and Siemazko (2022) 

  
2 https://irpimedia.irpi.eu/tema/corruzione/ 
3 https://www.icij.org/investigations/luxembourg-leaks/ 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

111 

for instance define a cross-field collaboration one that comprises “at least 
one journalism organization and one civil society organization in which they 
work together to produce content in the service of an explicit ideal or out-
come” (Stonbely and Siemazko, 2022, p. 3). As mentioned, we share the 
conviction that the cross-field collaboration between journalists and other 
actors can strengthen the fight against corruption. In the remaining part of 
this chapter, we will address how the CO.R.E. project has contributed to en-
hance the dialogue between these diverse actors, how journalists can benefit 
from the project results, how anti-corruption experts can benefit from a 
deeper understanding of investigative and data journalists methodologies, 
and what are the main challenges that may undermine fruitful cross-field col-
laborative initiatives. 
 

 
2. The involvement of journalism within the CO.R.E. project 
 

The CO.R.E. project is aimed at establishing a method to assess the risk 
of corruption in public tendering during emergency periods, when the usual 
national governments’ regulations are relaxed. This objective has been 
achieved through the development of a composite indicator (CI) of corrup-
tion risk in PP in time of emergencies. The CI aggregates and summarises a 
set of elementary indicators (i.e. red flags) into a single metrics. The red flags 
are developed by focusing on the time discontinuity introduced by a crisis 
outbreak and the possibility to distinguish two timespans, a pre-crisis and a 
post-crisis period, and compare the behaviours of companies and contracting 
authorities after the crisis outbreak to their historical conduct. 

The CO.R.E. consortium is based on the cross-field collaboration among 
partners from four countries and with diverse backgrounds, ranging from 
statisticians (in charge of the development of the CI and red flags), anti-cor-
ruption authorities (supporting the CI development and focusing on validat-
ing it with their internal data), and NGOs, civil-society organisations, and 
activists focusing on anti-corruption (supporting dissemination activities and 
the development of the project technological tools). Although the CI and the 
red-flags of corruption-risk in emergency times have been primarily devel-
oped based on the expertise of social statisticians, legal scholars, and anti-
corruption experts, journalism has also played a relevant role within the pro-
ject. Journalists have been involved in the project with two main roles: as 
beneficiaries of the project outputs and as source of inspiration and feedback 
for the development of the project results and tools.  

First, journalists as beneficiaries. Indeed, the CO.R.E. methodology and 
its outputs are meant to be used by investigative and data journalists in their 
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investigation and reporting activities, as well as by other stakeholders such 
as LEAs and civil society organisations. Ensuring that the project outputs are 
widely used by journalists and other actors involved in anti-corruption activ-
ities is key to ensure the long-term sustainability of the project results. Two 
primary tools have been created to facilitate the effective and user-friendly 
application of the indicators by journalists and other stakeholders with vary-
ing levels of technical expertise: the data visualization dashboard and the 
coresoi R package.  

The data visualization dashboard is a web platform that enables journal-
ists, activists, citizens and other stakeholders to analyse PP data, to apply the 
statistical procedures at the foundation of the indicators, and to produce in-
teractive visualisations of the results. Users can interact and filter data previ-
ously analysed by the CO.R.E. team by selecting the emergency they are 
interested in, the country, the specific red flags (as an alternative to the CI 
that summarises them), the geographic entities (specific regions or prov-
inces), and the data visualization mode (table, map, or bar chart). Through 
an intuitive and easy-to-use navigation system, users have the ability to dis-
cover the results of the CO.R.E. methodology for each individual contracting 
authority and awarded company. 

The coresoi R package comprises software codes, a user guide, and ad-
ditional tools designed to empower journalists, researchers, LEAs, and anti-
corruption authorities in the application of the CI and red flags to their own 
datasets. Compared to the dashboard, the coresoi R package requires higher 
technical skills from the user, but it provides more flexibility as it can be 
applied any datasets that interested users need to use in their future analyses 
and investigations. To facilitate and promote its use, the coresoi R package 
is supplemented by guidelines, sample datasets to help beneficiaries to fa-
miliarise with the indicators and procedures, specific guidelines on how the 
R codes can be applied to new datasets, and details on how to get technical 
support from the developers. 

Journalists have also been involved in the project as a source of inspiration 
and feedback for the development of the CO.R.E. indicators and tools. Involv-
ing journalists since the early phases of the project was aimed at ensuring that 
the tools developed within the project meet the real needs of the target benefi-
ciaries and will be taken up by potential users. Interviews with data and inves-
tigative journalists based in Italy, Spain, and Ireland were conducted to benefit 
from their experience in investigating corruption stories related to the COVID-
19 emergency and to better understand the techniques they employ when inves-
tigating corruption in PP. The findings informed the development of the CI and 
red flags. Journalists have finally been consulted in the final months of the pro-
ject to test how the newly developed method can be applied in journalistic work 
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and to collect feedback that can further improve the indicators, the coresoi R 
package and the data visualization dashboard. The insights collected from jour-
nalists and the main challenges they face when investigating corruption in PP 
are discussed in the following part of this chapter.  
 
 
3. Journalism know-how and methods for investigating corrup-
tion  
 

As previously noted, the cross-field collaborative nature of the CO.R.E. 
project has been enhanced by engaging investigative and data journalists. This 
strategic involvement aims at leveraging their specialised expertise, soliciting 
valuable input and recommendations for the development of novel corruption-
risk indicators. To achieve this objective, the DCU unit of the CO.R.E. project 
conducted seven in-depth semi-structured interviews with individual journal-
ists, media organisations, and NGOs in Italy, Spain, and Ireland. They special-
ize in reporting on corruption and other financial wrongdoings, providing 
meaningful insights into the multifaceted aspects of their investigative activi-
ties. Interviewees have been first identified by drawing from a list drafted 
thanks to the aggregated knowledge of the members of the CO.R.E. consor-
tium and their personal contacts. Participants were then recruited depending 
on their expertise in using data and/or reporting on corruption and other finan-
cial crimes, their country of origin, and professional role.  
 
 
3.1. Key investigative approaches and practices  
 

The interviews sought to delve into the investigative methods employed 
by journalists when addressing corruption, with a focus on their utilization 
of indicators and data related to PP. We gathered examples of effective prac-
tices and specific investigations in this domain to inform the theoretical for-
mulation of CO.R.E. indicators. The underlying notion was that understand-
ing journalistic practices, including what they seek during corruption inves-
tigations, where they find evidence, and how they analyse information, could 
serve as a valuable source of inspiration. This information could later be 
transformed by statisticians, anti-corruption experts, and IT developers, both 
within and outside the CORE team, into statistical tools, following a “from 
practices to formulas” approach. 

Several themes were explored during the interviews to tackle all the rele-
vant aspects of journalistic work when investigating cases of corruption in 
public tendering. These include:  

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

114 

1. Journalistic investigations: examples of investigations and collection of 
typical patterns of corruptive behaviours in public tendering during emer-
gency periods. 

2. Archives and databases created and/or used during investigations. 
3. Data protection, terms of service, and related constraints. 
4. Cross-border investigations: main challenges and opportunities. 
5. Red flags: recommendations inspired by journalistic methods and exper-

tise. 
The themes to be explored in the interviews were defined together with 

our consortium partners, most of which have academic and anti-corruption 
backgrounds and expressed the need to gain a comprehensive understanding 
of journalistic practices and, notably, insights from real cases derived from 
existing investigations.  

An example of these cases is the investigation conducted the Irish Exam-
iner on the purchase of ventilators during the Covid-19 emergency in Ire-
land4. The newspaper obtained documents used by public officials to evalu-
ate a tender application. These documents revealed that, despite the officials’ 
acknowledgment of evident and serious risks inherent in the tender applica-
tion, they nonetheless granted approval, irrespective of the activation of nu-
merous red flags. From a methodological standpoint, the investigative acu-
men demonstrated by journalism can serve as a stress test, scrutinizing the 
efficacy of theoretically well-constructed risk alerts. 

In terms of the sources of data used by the interviewed journalists, we 
found that they mainly work with official datasets provided in open data for-
mat by relevant institutions such as the national or regional anticorruption 
authorities in the selected countries. Journalists work on these by connecting 
official data with granular information coming from the investigations. As a 
result, they produce enriched datasets that can potentially integrate the data 
already available to the academic and public institutions. In other words, 
journalists produce their own datasets, as it emerges from the following in-
terview quote:  
 

In general, crossing different datasets is very much part of my job. It is something 
that I tend to do often while looking for correlations, to find things. […] [It is a matter 
of] enrich[ing] the single dataset that was provided … I don’t know … by Eurostat, 
Istat, and so on (Interview, Italian journalist). 
 

Another Italian journalist explains how he is used to create his own da-
taset of court documents:  
 
  

4 https://www.irishexaminer.com/news/arid-40208102.html 
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I am a serial accumulator of court papers that I recover. I am a bit addicted to 
archive and to give them an index and things like that. So the data crossing then goes 
a bit by luck, because maybe you say this company, this thing, this person I have 
already identified, let me throw it into the archive and let’s see what It comes out 
(Interview, Italian journalist). 
 

From the interview analysis emerged that a stronger collaboration be-
tween journalists and public institutions have indeed an unexploited poten-
tial. Indeed, the process of cross-consulting different datasets and producing 
new enhanced datasets to overcome the limitations of existing official 
sources of data is a rather complex and time-consuming process. An example 
of journalists’ techniques to overcome limitations in existing datasets is pro-
vided below. In the quote, the journalist explains how they found a creative 
solution to solve issues with omissions in the data managed at the European 
level:  

 
A trick was used for Italy: starting from a contract made at European level that 

defines the vaccine quotas for each country, Italy has initiated a fake tender in order 
to produce a CIG5 code which, according to Italian law, is essential to make use of 
public resources. This way, we have managed to collect some information, because 
to obtain a CIG you have to go through ANAC (the Italian anticorruption authority) 
and a series of information ends up in their (open) databases of public contracts (In-
terview, Italian journalist). 
 

It is important to consider the unique role of journalists and the distinct 
challenges they encounter when investigating cases of corruption in PP, chal-
lenges that differ from those faced by law enforcement agencies, prosecutors, 
or other public authorities. Notably, journalists often lack recognition as in-
terested stakeholders in adjudication procedures, as it is illustrated in the fol-
lowing quote:  
 

Another problem in the legal framework in Spain is that even if we see a contract 
that looks illegal to us, we cannot do anything about it. We cannot appeal the adju-
dication because we are not interested parties according to the Spanish law. We can 
complain, we can shout, but that’s it (Interview, Spanish journalist). 
 

Journalists seeking to extend the impact of an investigation beyond the 
simple act of publishing a story often venture into novel collaborations with 
non-journalistic entities. While this might stretch the traditional boundaries 
of journalism towards a form of civic activism, it is viewed as a potential 

  
5 CIG is the Italian Tender Identification Code, a unique identifier assigned to a specific 

tender, bidding procedure or public contract. 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

116 

avenue for tangible wider impact and a catalyst for positive change. This is 
exemplified in the following quote:  
 

We are doing some strategic litigation, not so much about procurement yet, but 
about transparency issues. So, we collaborate with lawyers, that’s something we 
want to explore [more]. Like, if we take a particular contract to court, maybe we 
would collaborate with lawyers and stuff like that (Interview, Spanish journalist). 
 

Difficulties regarding legislative impediments and others stemming from 
the transnational nature of many investigations on corruption were also dis-
cussed with the interviewees, particularly in terms of data accessibility, usa-
bility, and the right to publish. For example: 
 

On vaccines we faced enormous limitations regarding access to information, be-
cause that bargaining was managed at European level and those contracts were then 
classified. They were published on the European Commission’s website, but they 
are so full of omissions that they are illegible (Interview, Italian journalist). 
 

Far from being an issue only for journalists, limitations to data accessi-
bility and usability deeply affected the potential of the CO.R.E. project and 
the creation of the indicators, which can only be based on data available for 
calculations. In fact, several potential red flags that are methodologically 
possible were excluded from the final CI due to the lack of the necessary data 
in the public databases available to the researchers. The CORE team pub-
lished several works on this issue6. 

 
 

3.2. Primary tools for investigations 
 

The interviewed journalists highlighted specific practices that hold a cru-
cial position in their professional investigative toolkit. The selection and uti-
lization of these tools are influenced by the distinctive context in which jour-
nalists operate. Factors like the national legal framework, the type of jour-
nalism undertaken, and the unique requirements of each investigation play a 
significant role in determining the choice and effective deployment of these 
tools. These practices are listed in Tab. 1 and briefly discussed thereafter.  
 
  

  
6 https://www.core-anticorruption.eu/publications/ 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

117 

Tab. 1 – Journalists’ toolkit for investigating corruption 
Freedom of Information (FOI) requests 
Access to documents from the judicial system 
Whistleblowing  
Legwork (non-mediated recording of events) 
Open source intelligence (OSINT) instruments and search engines dorks 

 
FOI requests 

A Freedom of Information (FOI) request is a formal inquiry made by an 
individual or organisation to a public body seeking access to specific infor-
mation or records that may not be publicly available. FOI requests remain 
one of the most powerful tools in the hands of journalists, civil activists, and 
citizens, as it was stressed by every single journalist interviewed. The fol-
lowing quote exemplifies how FOI requests are often used in combination 
with PP data analysis:  
 

We immediately started a data request activity, both through public pressure and 
FOI applications, to the government, to the Civil Protection. At the same time, we 
started a memorandum of understanding with ANAC which by law in Italy holds a 
database of public contracts, and then we began to query that database through search 
keys (Interview, Italian journalist). 
 

The interviewees also emphasised several necessary conditions for FOI 
requests being effective: that individuals within the bureaucratic system are 
familiar with the relevant FOI regulations (which cannot be assumed to be 
the case), responses are provided within a reasonable timeframe, and precau-
tions are taken to prevent the misuse of privacy constraints that might other-
wise limit the efficacy of FOI requests. 
 
Documents from the judicial system 

Obtaining documents or records such as court filings, judgments, and 
transcripts is one of the primary sources of official information. This presents 
additional benefit of a high degree of verifiability, as it entails official infor-
mation coming from certified and authoritative sources. As exemplified by 
an interviewee:  
 

This kind of [archive] provides judgments, court dates and so on. So, this could 
be a really, really useful one… as well to see what litigation companies are involved 
in or have been involved (Interview, Irish journalist). 
 
Whistleblowing 

Whistleblowing refers to the act of individuals within organizations or 
institutions disclosing confidential information or exposing wrongdoing to 
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selected journalists, often “leaking” insider information on activities such as 
corruption, misconduct, or unethical practices. As exemplified by a journal-
ist, this allows to go beyond official and publicly available information: 
 

The common denominator in most of those things in Ireland is a whistle-blower, 
somebody from within the organization you talked with about kind of procurement 
and finance and things like that. People within their organization to blow the whistle 
to, to bring you records, to bring you documentation that you would not be able to 
get via FOIA or other rules (Interview, Irish journalist). 
 

The interviewees emphasized the invaluable insights gained through 
whistleblowing, acknowledging the challenge of maintaining source ano-
nymity and the time-intensive nature of the verification process. Further-
more, the precarious state of legal protections for anonymous whistle-blow-
ers hampers the optimal utilization of this practice. 
 
Legwork  

Traditional legwork, aka “shoe-leather reporting”, involves on-the-
ground activities such as interviewing sources, visiting locations relevant to 
the story, and attending events. As illustrated by a journalist, this can lead to 
find unexpected information:  
 

Maybe, if you’re lucky, the subcontracting sign inside the construction site indi-
cates the companies that enter and exit, because from the point of view of construc-
tion site safety the contractor says: “I want it written there because we need to know 
who comes in and who goes out” (Interview, Italian journalist). 
 
Open source intelligence (OSINT) and search engine dorking 

OSINT techniques encompass technical tools to retrieve information 
from the internet that is not immediately and easily available. It demands a 
certain level of technical proficiency on the journalist’s part. An example of 
such a tool is Google dorks, which facilitates a more refined and in-depth 
search of online materials, as elaborated in the following quote: 
 

Google’s Logical Operators are another incredible tool. Search for one or more 
names in PDFs and link them to searches, for example, in other PDFs, which are 
usually the documents in which the information actually exists, especially on the 
subject of procurement. Even judicial documents, for example. Because many times 
the Supreme Court search engine is filtered by Google anyway (Interview, Italian 
journalist). 
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3.3. From practices to formulas: turning journalistic know-how into 
red flags 

 
Not all the journalistic practices and techniques discussed in the previous 

part can be automatically translated into solutions for a project, like CO.R.E., 
aimed at developing red flags and indicators for analysing the risk of corrup-
tion in PP. However, we believe that a better understanding of how journal-
ists retrieve relevant information for their investigations can inform the de-
velopment of new solutions and indicators in future research. In the next 
pages, we attempt to summarise the key elements of investigative and data 
journalism know-how and practices, as they emerge from the interview anal-
ysis, which can potentially be used as a source of inspiration for the devel-
opment of red flags and indicators to assess and alert about the risk of cor-
ruption in PP. In some cases, these elements are based on our understanding 
of the journalistic practices and the examples of investigations discussed dur-
ing the interviews. In other cases, they are based on more explicit suggestions 
provided by the interviewed journalists.  

The suggested red flags have been elaborated following the “from prac-
tices to formulas” approach mentioned earlier on, and try to answer the fol-
lowing research question: How can we translate journalists’ investigative 
know-how, tools, and techniques into material that can be used by other 
scholars to create statistical formulas to assess the risk of corruption in pub-
lic procurement? 

We do not claim to offer here an original contribution to the discovery 
of new indicators. We rather try to provide other scholars and stakeholders 
with material and ideas coming from the journalistic perspective that can be 
used in the development of new red flags and indicators. Certainly, several 
of the journalistic practices and suggestions listed below correspond to RFs 
that are already well established in the literature and widely used by the an-
ticorruption community. Likely, other practices and suggestions would re-
quire specific type of data which are not available in a structured and open 
format. In other cases, it could simply not be possible to translate these sug-
gestions into statistical formulas. However, we believe that sharing with the 
anti-corruption community the following journalists’ suggestions on possi-
ble RFs (which are based on their investigative work) can enhance the future 
development of new and improved indicators. Some of these practices and 
suggestions, for example, offered interesting new perspectives that have been 
considered by the CO.R.E. statisticians and anti-corruption experts while de-
veloping the CO.R.E. indicators.  

The suggested RFs were aggregated into thematic categories. Most of 
them belong to two groups: contract-related, which refers to elements that 
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can be found in the contract, or tender-related, which refers to procedural 
elements of the tendering process per se. The third group, people-related 
RFs, refers to the individuals involved in the tendering process in any role. 
The latter group was considered by the interviewed journalists as the hardest 
yet the most promising dimension to be analysed/investigated, mainly be-
cause of obstacles related to data access and privacy regulations. It is the 
case, for example, of data linked to beneficial ownership. Each of the poten-
tial RFs that follows come from journalistic practices and suggestions col-
lected through the interviews conducted with investigative and data journal-
ists.  

Contract-related RFs are shown in Tab. 2, and they refer to the content 
of the contract and its elements, such as prices, timing, or the company struc-
ture of the actors involved (individuals are excluded from this set). The anal-
ysis of these elements and variables is the most common in established anti-
corruption risk-assessment practices. An example of an interview quote used 
to operate a transformation “from practices to formulas”, i.e. to codify jour-
nalistic practices and know-how into material that can be used to elaborate 
anti-corruption RFs, is provided below:  

 
It is understandable that, in an emergency situation, the price [of certain goods 

and services] can skyrocket to like ten times. It is not normal that it stays at the same 
level for a prolonged time. So, through money and of course different tendering over 
time, you can understand if this anomaly is somehow sustained by the willingness 
of… (Interview, Spanish journalist). 
 

Tender-related RFs are shown in Tab. 3. They are linked to the tendering 
procedure in itself and focus on all sorts of irregularities or anomalies that 
can emerge from the process of adjudication. 

People-related RFs are shown in Tab. 4. They specifically refer to phys-
ical persons that may be involved in the tendering process, such as legal 
representatives, beneficial owners, members of the board. These are the 
most sensitive ones in terms of privacy constraints, as personal data are 
strongly protected within the EU. Authorities regularly keep list of names 
that are considered risky or even blacklisted. Journalists rarely have access 
to these lists, but get around it through investigative work and cross-data 
references. 

A final potential RF, geospatial reference, is shown in Tab. 5. This RF 
does not fit into any of the previous categories. The journalist that recom-
mended this red flag suggested that georeferentiation of contracts assigned 
through a tender could help develop new analytics of corruption risks. This 
is a promising path to be further explored, but it would require new standards 
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in public procurement in terms of type of digital data collected for each rec-
ord related to an adjudication, for instance geo-tagging with GPS coordinates 
contracting authorities and bidding companies. 
 
Tab. 2 – Potential contract-related red flags 

Potential red flag Description 
Sudden changes in 
prices of goods or ser-
vices 

It refers to anomaly in pricing compared to a consolidated 
trend, with a magnitude often superior to a 200%+ increase 
(less frequently a decrease). 
 

Prices behaviour altered 
over time 

It refers to pricing not following market criteria and/or trends, 
signalling the potential existence of a “will” behind the anom-
aly. 
 

Multiple contracts with 
similar value awarded 
to the same company 

It hints at a potential break of a major contract into smaller ones 
to bring their individual value below a certain threshold, usu-
ally where safeguards are less restrictive or absent. 
 

Awarded contract sig-
nificantly bigger than 
the usual revenues of a 
company 

It highlights the unlikeliness of the company to be able to up-
hold the contract. It therefore questions the rightfulness of the 
awarding and a breach in the expected due diligence evalua-
tion. 
 

Awarded contract does 
not match the company 
size in terms of produc-
tion or management ca-
pacity 
 

Similar to the previous potential RF, but it relates to other pa-
rameters that refer to the company structure, such as number of 
employees. 
 

Area of expertise of a 
company 
 

It refers to a company that is awarded a contract in a sector that 
does not match the sectors in which it historically operates. 

Structure complexity 
 

It suggests that a company with a very complex structure is 
more likely to hide grey zones. 
 

Company certificates 
 

It refers to situations in which required certificates appear 
missing, altered, expired or incomplete and they should repre-
sent a reason for disqualification from a tendering process. 
 

Company current finan-
cial profile 
 

It refers to situations in which a company participates in a ten-
der or win a contract even if it is engaging in a financial settle-
ment agreement, or it started a bankruptcy procedure (as it is 
possible in times of emergency and economic crisis). 
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Tab. 3 – Potential tender-related red flags 
Potential red flag Description 

Progress indicators 
 

It refers to the absence of clearly established progress indica-
tors, such as payment vs service delivery. 

Frequency of winning 
 

It refers to a bidder that consistently wins. This may be related 
to a consolidated obscure relationship that obstacles fair com-
petition. 

Award criteria con-
sistency 

It refers to the award criteria, which should be explicit in the 
tender call and consistently applied over time by the tendering 
station. 

Variations after the 
awarding 
 

It refers to possible significant changes in key elements of the 
contract, especially money related. Requires continuous moni-
toring after the awarding. 

Due diligence 
 

It refers to due diligence procedures, which could be somehow 
altered in comparison to standards. 

Temporary adjudica-
tions 
 

Temporary adjudications allow to temporarily skip certain re-
quirements due to the urgent nature of the process. They gen-
erally come with a request to later normalise the agreement, 
communicate, or report to relevant offices or institutions. This 
requires checking if those postponed communications are 
missing. 

Publication-awarding 
timing 
 

A short notice and a quick adjudication may reveal previous 
agreements between the bidding station and the awarded com-
pany. 

 
 
Tab. 4 – People-related red flags 

Potential red flag Description 
Individual’s back-
ground and professional 
history 
 

Data gathered from journalistic archives and open or secreted 
blacklists can return relevant information on the history and 
background of a certain person, and reveal risks associated to 
a certain person and potential conflicts of interest. 

Network 
 

The analysis of the social network, here included information 
obtained from social media platforms (LinkedIn as a prime ex-
ample) on a certain person can reveal informal relationships 
that elude traditional monitoring tools and may be in conflict 
with the desired impartiality of a tender award. 

 
 
Tab. 5 – Geospatial-based red flags 

Potential red flag Description 
Geospatial references 
 

Obtained by referencing the location of bidders, tender sta-
tions, sites of services. Further analysis may reveal patterns of 
interest, such as undue agreements on dividing and/or sharing 
certain contracts within or across different locations, and indi-
cation of cartel tendencies among competitors. 
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3.4. Major obstacles hindering investigative journalism  
 

The interviews conducted with journalists did not solely cover “what they 
do”, but also “what they are unable to do” because of restrictions they face. 
In this section, we focus on the main challenges, limitations, and constraints 
that frequently obstacle their investigations on corruption in PP. Some of 
these obstacles are legitimate and reasonable limitations that safeguards 
other actors’ rights, such as privacy considerations and ownership rights on 
databases that private sector companies have invested in. Others are tech-
nical, legal, or cultural obstacles that could be mitigated by the intervention 
of the legislator or by the management of administrative bodies. Interven-
tions in these areas would make journalistic investigations on corruption in 
PP more effective, widespread, and impactful, de facto strengthening one of 
the most evident activities that embodies the public service mission of jour-
nalism.  

It is important to note that, according to the interviewees, the obstacles dis-
cussed below do not always depend on a lack of resources, legal frameworks, 
or technical opportunities. In some cases, they are the result of widespread 
malpractices, lack of adherence to existing laws and regulations, ignorance, 
lack of training among public officials, conflicts of interest or work overload 
within public administration bodies. Discussing these obstacles is not a stylis-
tic exercise or a way celebrate the value of investigative journalism by empha-
sising the challenges it faces. Instead, this is a matter of pointing at obstacles 
that are also faced by other anti-corruption actors, pointing (in some cases) at 
solutions that have been found by journalists to overcome common problems, 
and making a call for legislative intervention and policy reform.  
 
Lack of access to public data 

As it already emerged in the previous pages, journalists often face prob-
lems with accessing PP data that should be made available in open and work-
able formats by relevant anti-corruption authorities and public institutions. 
In some cases, for example, datasets are provided but in a fragmented man-
ner, meaning that different administrative bodies and institutions publish 
their own data on the respective websites, but a centralised dataset that in-
cludes data from several administrative bodies within the same country and 
that uses the same formats and standards is not available. The CO.R.E. con-
sortium faced similar issues when looking for datasets that could be used to 
test the indicators in the countries covered by the project.  
 
  

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

124 

Lack of access to privately-owned data, legal limitations to data access and 
use (intellectual property, industrial secret, etc.) 

Economic constraints and paywalls put useful data beyond journalists’ 
reach, unless they can afford to pay for the datasets they need. Moreover, 
when it comes to journalistic investigations that apply big data analysis tech-
niques, the private owners do not allow access to their entire datasets or 
meaningful chunks of them, as they represent their core business, which 
would be damaged by providing full access to data to other parties and stake-
holders. Additionally, as illustrated by an interviewed journalist, legal limi-
tations such as the ones that protect commercially sensitive data prevent the 
effective use of tools such as FOI requests:  
 

FOI is particularly weak when it comes to trying to investigate matters around 
tendering, around procurement, around contracts, because the protections around 
commercial sensitivity are so strong (Interview, Irish journalist). 

 
FOI requests ignored, denied, or delayed 

While we saw how FOI requests are a key tool for journalists, their re-
quest can be delayed, ignored, or denied. Sometimes the timing of a journal-
istic investigation does not match with the timing of the workflows of a pub-
lic administration. Sometimes administrative bodies do not respect the dead-
lines provided by laws that regulate access to public data. Officials may also 
be quite arbitrary in deciding whether certain information should be black-
ened or readable, circumventing or ignoring existing laws and guidelines.  

 
Unfamiliarity of public officials with current regulations 

Sometimes public officials deny data access to journalists out of unfamil-
iarity with the laws that govern these practices, not knowing when, what, and 
how a member of the press can request access, due to a combination of igno-
rance, negligence, and lack of training. 

 
Insufficient digitization of the public administration 

Data that is not digitised can be harder to find as it requires in person 
access to archives or other places where such data is stored and, above all, 
the knowledge that a certain document exist in the first place. This makes 
journalistic work on corruption way more expensive and time consuming. 
 
Lack of agreements/collaboration between journalists and other relevant ac-
tors 

The interviewed journalists have conveyed a keen interest in fostering 
collaboration with institutions and other public bodies. Concurrently, insti-
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tutional actors frequently assert their aspirations to enhance dialogue with 
newsrooms and media organisations. However, this prevailing sentiment of-
ten tends to be more aspirational than practical, with only a handful of in-
stances marked by the commendable goodwill of individuals facilitating col-
laboration and the exchange of data. The following quote exemplifies a note-
worthy case of best practices in such collaborations, where a journalist has 
reported sharing a dataset, enriched through their efforts, with pertinent au-
thorities. Furthermore, there are intentions to delve deeper into potential av-
enues for collaboration with anti-corruption agencies: 
 

After we finished the investigation, we gave our data to the anti-corruption agen-
cies, the one in Catalonia, the one in Valencia, and the one in the Balearic Islands, 
because we wanted them to pick up and maybe continue. Something we want to 
explore: the anti-corruption agencies can look at our data and say, okay, these con-
tracts look weird, they’re a clear fragmentation of a big contract into smaller ones. 
So they can follow up and they can take that to court. So that would be the type of 
collaboration that would make sense. We haven’t done it properly (Interview, Span-
ish journalist). 
 

However, journalists and institutional actors are evidently governed by 
distinct mandates, deontological norms, and operational constraints. As 
stressed by a representative of an anti-corruption authority in a personal com-
munication we had to further explore the issue, while both journalists and 
authorities align in their overarching goal of addressing the societal chal-
lenge posed by corruption, differences exist in their respective visions and 
strategies for attaining these objectives: 

 
We have different values and principles: we (anti-corruption authorities) work 

under a legal obligation of secrecy and confidentiality, and the final outcome is not 
to publish anything, but to eventually start criminal proceedings. Journalists want to 
disclose (to the public) (Quote from a personal communication with a stakeholder). 

 
Consequently, establishing formal collaboration is frequently challenging 

and, at times, perceived as mutually disadvantageous. Despite the infrequent 
occurrence of direct collaboration between authorities and news media, the 
authorities actively monitor journalistic investigations, and channel their in-
stitutional focus towards potential instances of corruption in PP brought to 
light by investigative journalists. 
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4. Conclusions 
 

This chapter delved into the symbiotic relationship between journalism 
and the development of CO.R.E. indicators, showcasing the integration of 
journalists’ input and feedback into the project design and implementation. 
Through a comprehensive examination of investigative journalists’ perspec-
tives on the methodologies, tools, and challenges encountered in uncovering 
corruption in PP, coupled with their recommendations for potential journal-
istic-inspired red flags, the groundwork has been laid for the formulation of 
innovative approaches. The intent is to contribute to the development of 
novel red flags and methodologies, reinforcing the anti-corruption initiatives 
led by authorities, institutions, civil society organizations, and academics 
alike. 

In light of the insights gleaned from the study, several recommendations 
emerge for academics and research institutes engaged in research projects 
exploring the assessment of corruption risk in PP: 
 Integration of journalists, news organizations, and anti-corruption prac-

titioners as collaborative partners: Research project should prioritize col-
laborative partnerships with journalists, news organizations, and anti-cor-
ruption practitioners. This interdisciplinary collaboration can foster a 
comprehensive understanding of corruption dynamics, enriching the re-
search endeavour with diverse perspectives and practical insights. This 
could also pose the basis for future collaborations between institutions, 
journalists, and academics and further empower their anti-corruption 
daily activities.  

 Early engagement of journalists and practitioners in project design: To 
optimize the efficacy of research projects, it is critical to involve journal-
ists and practitioners from the inception of the initiative. This early en-
gagement ensures that the project design aligns with the nuanced insights 
and practical knowledge possessed by these professionals. By incorporat-
ing their expertise at the outset, researchers can tailor projects to address 
the real-world challenges faced by investigative journalists and anti-cor-
ruption practitioners. 

 Integration of professionals’ feedback for sustainable research outputs: 
The sustainability of research outputs is contingent upon the integration 
of constructive feedback from journalists and practitioners. Academics 
and technicians should actively seek and incorporate professionals’ in-
sights on the developed tools and research outputs. This iterative feedback 
loop not only enhances the applicability of the findings but also ensures 
that the academic contributions resonate with the practical needs of the 
journalistic and anti-corruption communities. 
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Based on our findings, three recommendations are directed towards pub-
lic institutions and anti-corruption authorities: 
 Adoption of comprehensive open data principles: Public institutions and 

anti-corruption authorities should seriously embrace open data principles, 
ensuring the transparent availability of public procurement data in acces-
sible and standardized formats. Recognizing the prevailing challenge of 
fragmented datasets disseminated across various administrative bodies, 
efforts should be directed towards establishing centralized datasets that 
incorporate information from diverse entities within the same jurisdic-
tion, thereby facilitating a cohesive and unified approach. 

 Strengthening whistle-blower protection laws: Acknowledging the indis-
pensable role of whistleblowing in uncovering corrupt practices, public 
institutions and anti-corruption authorities must prioritize the fortification 
of whistle-blower protection laws.  

 Implementation of training programs on open data and FOI laws for public 
officials: Streamlining FOI request processes, minimizing delays, and elim-
inating instances of ignorance or denial based on inadequate awareness of 
legal provisions can be achieved through targeted training initiatives in 
open data principles and FOI regulations for public officials, promoting 
transparency and facilitating journalists’ investigative endeavours. 
These recommendations, complemented by the journalistic insights dis-

cussed in this chapter, aspire to fortify anti-corruption initiatives rooted in 
cross-field collaboration among diverse stakeholders united by the common 
objective of combatting corruption in public procurement.  
 
 
References 
 
Alfter B. (2019), Cross-Border Collaborative Journalism: A Step-By-Step Guide, 

Routledge, London.  
Berglez P. (2013), Global Journalism: Theory and Practice, Peter Lang. 
Berti C. (2019), “Rotten Apples or Rotten System? Media Framing of Political Cor-

ruption in New Zealand and Italy”, Journalism Studies, 20, 11: 1580–97. 
Brunetti A. and Weder B. (2003), “A Free Press is Bad News for Corruption”, Jour-

nal of Public Economics, 87: 1801–24.  
Carson A. and Farhall K. (2018), “Understanding Collaborative Investigative Jour-

nalism in a ‘Post-Truth’ Age”, Journalism Studies, 19, 13: 1899-1911. 
Duguay R., Rauter T. and Samuels D. (2023), The Impact of Open Data on Public 

Procurement. Available at SSRN: http://dx.doi.org/10.2139/ssrn.3483868 
Gottschalk P. and Smith C. (2016), “Detection of White-Collar Corruption in Public 

Procurement in Norway: The Role of Whistleblowers”, International Journal of 
Procurement Management, 9,4: 427-43. 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



 

128 

Guevara M.W. (2014), Luxembourg Leaks: A Case Study in Collaborative Journal-
ism. International Consortium of Investigative Journalism. Available at: 
https://www.icij.org/inside-icij/2014/11/luxembourg-leaks-case-study-collabo-
rative-journalism/ 

Hajdu M., Pápay B., Szántó Z., and Tóth I.J. (2018), “Content Analysis of Corruption 
Coverage: Cross-National Differences and Commonalities”, European Journal of 
Communication, 33, 1: 7–21. https://doi.org/10.1177/0267323117750673 

Hamilton J. (2016), Democracy’s Detectives: The Economics of Investigative Jour-
nalism. Harvard University Press, Harvard.  

Heft A. (2021), “Transnational Journalism Networks ‘From Below’: Cross-Border 
Journalistic Collaboration in Individualized Newswork”, Journalism Studies, 22, 
4: 454-74. 

Hellmueller L. and Berglez P. (2022), “Future Conceptual Challenges of Cross-Bor-
der Journalism”, Journalism, 24, 11: 2359-78. 

Howard A. and Constantaras E. (2019), Open Data Stakeholders: Journalists and 
the Media, in Davies T., Walker S., Rubinstein M. and Perini F., eds., The State 
of Open Data: Histories and Horizons. African Minds, IDRC, Cape Town and 
Ottawa.  

Mabillard V. and Zumofen R. (2021), “Transparency and Accountability: The Case 
of Public Procurement Practices in Switzerland”, Public Works Management & 
Policy, 26, 2: 95-114. 

Mancini P., Mazzoni M., Cornia A. and Marchetti R. (2017), “Representations of 
Corruption in the British, French, and Italian Press: Audience Segmentation and 
the Lack of Unanimously Shared Indignation”, The International Journal of 
Press/Politics, 22, 1: 67–91. 

Moene K. and Søreide T. (2019), Combating Corruption: Investigative Journalists 
on the Frontlines, in Krøvel R. and Thowsen M., eds., Making Transparency 
Possible: An Interdisciplinary Dialogue. Cappelen Damm Akademisk, Oslo.  

Moyo L. (2019), Data Journalism and the Panama Papers: New Horizons for In-
vestigative Journalism in Africa, in Mutsvairo B., Bebawi S. and & Borges-Rey 
E., eds, Data Journalism in the Global South. Springer International Publishing. 

Porlezza C. (2023), “The Datafication of Digital Journalism: A History of Everlast-
ing Challenges Between Ethical Issues and Regulation”, Journalism, (ahead of 
print). https://doi.org/10.1177/14648849231190232 

Stapenhurst R. (2000), The Media’s Role in Curbing Corruption. WBI Working Pa-
pers, The World Bank Institute. Available at: http://documents.worldbank.org/ 
curated/en/893191468766225068/The-medias-role-in- curbing-corruption 

Stonbely S. and Siemazko H. (2022), Cross-Field Collaboration: How and Why 
Journalists and Civil Society Organizations Around the World are Working To-
gether. Center for Cooperative Media Report. Available at: https://collabora-
tivejournalism.org/cross-field/. 

Vrushi J. and Hodess R. (2017), Connecting the Dots: Building the Case for Open 
Data to Fight Corruption. Transparency International Report. Available at: 
https://www.transparency.org/en/publications/connecting-the-dots-building-
the-case-for-open-data-to-fight-corruption  

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



129 

The authors 

Dimitri Bettoni, PhD, is researcher and editor at Osservatorio Balcani 
Caucaso Transeuropa (OBCT), and research assistant at the School of Com-
munications, Dublin City University. He previously worked as a correspond-
ent from Turkey for the Italian news outlets OBCT, Il Manifesto and Atlante 
di Treccani. He is a co-founder of the Foreign Media Association in Turkey. 

Agustí Cerrillo-i-Martínez holds a PhD in Law and a Degree in Law and 
in Political Sciences. He is a Full Professor of Administrative Law at the 
Universitat Oberta de Catalunya (Spain). He is a member of the Legal Advi-
sory Commission of the Administration of the Generalitat de Catalunya. He 
has been the Ombudsman, the Dean of the Law and Political Sciences 
School, and the Programme Director of the Law Degree of the Universitat 
Oberta de Catalunya. He is the Universitat Oberta de Catalunya team leader 
within the CO.R.E. project. 

Alessio Cornia, PhD, is an assistant professor at the School of Communi-
cations, Dublin City University (DCU), and research associate at the Reuters 
Institute for the Study of Journalism, University of Oxford. He is the DCU 
research team lead for the CO.R.E. project and Co-PI for the H2020 project 
“MEDIATIZED EU: Mediatized Discourses on Europeanization and Their 
Representations in Public Perceptions”. 

Davide Del Monte is one of the founders of info.nodes, a non-profit or-
ganization established in September 2019 by a group of activists, research-
ers, artists, and journalists who aim to restore a more just and equitable soci-
ety. He collaborates with several organizations for the promotion and protec-
tion of social, climate and digital justice. He served as the president of the 
Independent Commission for Whistleblowers in the city of Milan (from 

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



April 2018 to April 2021) and as the executive director of Transparency In-
ternational Italy from 2015 to 2020. He is the info.nodes team leader within 
the CO.R.E. project. 

Simone Del Sarto is assistant professor of Social Statistics at the Depart-
ment of Political Science of the University of Perugia. He is consultant of 
the Italian National Anti-Corruption Authority as statistician. His main in-
terests deal with latent variable models and composite indicators construc-
tion in the field of education and corruption measurement. 

Wellington Migliari holds a PhD in Law and Political Science from the 
University of Barcelona (Spain), Faculty of Law. He is currently a postdoc-
toral researcher at the Open University of Catalonia and an assistant profes-
sor at the Faculty of Law, University of Barcelona (Spain). 

Niccolò Salvini is a data scientist and engineer currently pursuing a PhD 
in Big Data for Healthcare Systems. He has a Master degree in Statistical 
and Actuarial Sciences, has worked as a teaching assistant in various 
institutions and has experience as a freelance data scientist and engineer. 
He collaborated with the CO.R.E. project as a data scientist. His technical 
skills include Py-thon, R, SQL, and proficiency in multiple data science 
toolkits and cloud platforms.

Lorenzo Segato is Director of Research at RE-ACT, with over 20 years 
of experience on crime prevention and risk assessment. He published 
several papers and researches on corruption related issues, environmental 
crimes and water crimes. 

  

130 Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



Our rich catalogue of publications includes hun-
dreds of English-language monographs, as well as
many journals that are published, partially or in whole,
in English.

The FrancoAngeli, FrancoAngeli Journals and
FrancoAngeli Series websites now offer a com-
pletely dual language interface, in Italian and English.

Since 2006, we have been making our content
available in digital format, as one of the first partners
and contributors to the Torrossa platform for the
distribution of digital content to Italian and foreign
academic institutions. Torrossa is a pan-European
platform which currently provides access to nearly
400,000 e-books and more than 1,000 e-journals
in many languages from academic publishers in Italy
and Spain, and, more recently, French, German,
Swiss, Belgian, Dutch, and English publishers. It reg-
ularly serves more than 3,000 libraries worldwide.

Ensuring international visibility and discoverability
for our authors is of crucial importance to us.

a strong international commitment
FrancoAngeli

FrancoAngeli

Riviste  impegno inter15,5x23

Copyright © 2024 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835164876



In this book of contributed chapters, we delve into the pivotal issue of
adapting corruption risk assessment systems to emergency scenarios.
Corruption poses formidable challenges to the advancement and
stability of nations worldwide. As societies confront the complex nature
of corruption, the need to employ innovative and efficient strategies
to combat it becomes increasingly evident. During periods of crisis,
conditions become ripe for corruption due to relaxed regulatory
frameworks, reduced oversight, and a surge in financial activities.
Among various sectors, public procurement systems are particularly
vulnerable to corruption risks during emergencies, given their frontline
role in many countries' crisis responses. 
As crises escalate in frequency and magnitude, it becomes increasingly
clear that fostering a culture of preparedness, investing in mitigation
measures, and devising proactive strategies to contain their detrimental
impacts through new and realistic risk interaction models are all critical
components of societal resilience. Similarly, corruption risk assessment
systems designed to identify corruption risks in public procurement
during normal periods must undergo adaptation to effectively devise
solutions for mitigating and preventing corruption risks during
emergencies. 
Throughout the book, the discussion revolves around the CO.R.E.
project – COrruption Risk Indicators in Emergencies. This project,
funded under the EU Internal Security Fund Police (ISF-P) program in
2019, aimed to enhance early detection of corruption risks through big
data techniques and to establish a stronger evidence base for policy
reform in emergency scenarios. The project served anti-corruption
authorities, law enforcement agencies, journalists, and the general
public for accountability objectives. CO.R.E. was a technologically
advanced project leveraging sophisticated data-driven approaches and
harnessing the power of big data to effectively address and counteract
corruption in the public procurement cycle during times of crises.

Michela Gnaldi is Associate professor of Applied Statistics at the
Department of Political Sciences of the University of Perugia. She is the
Principal Investigator (PI) of the CO.R.E. project, and has been
consultant of the Italian National Anti-Corruption Authority and of other
national and international agencies (i.e., UNHCR, World Bank). Since
2016, she leads a thematic area within the Italian Association for Quality
of Life (AIQUAV) on Contrast to corruption, social integrity and quality
of life. She is member of the steering committee of the University of
Perugia inter-departmental Centre of studies and advanced education
on Legality and Participation (LEPA). She is the official representative of
the University of Perugia within the ECPR - European Consortium for
Political Research - and its standing group on (Anti) Corruption and
Integrity.
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