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1. Introduction 

A complex process requires relevant information on the crucial nodes of the process itself to 
make more effective decisions. This is the case for large complex surveys where, among the several 
causes of wrong or inappropriate interviewers’ behaviours, only the crucial ones have to be 
identified and corrected to avoid a knock-on effect. An example of such a survey is the Non-Profit 
Institutions (NPIs) census, for which fieldwork monitoring is improved by using a paradata-driven 
approach based on quality control tools (Jans et al., 2013). 

The complexity of the NPIs census is due to the variety of unit-typologies: from large and 
structured institutions to very small associations. The complexity depends also on the different data 
collection modes and on the several communication channels. Besides, two questionnaires with 
different research aims – to assess the quality of statistical registers (short form) and to collect 
information (long form) – contribute to boosting the complexity. 

The use of computer-assisted survey instruments offers the opportunity to automatically record 
paradata, making it possible to apply statistical procedures that allow for near real-time monitoring. 
To this end, a set of performance indicators is defined to assess the adequacy and observance of 
survey protocols and to uncover any problematic situations that need to be addressed quickly. Once 
indicators are defined, control charts can be used to display them (Reed and Reed, 1997).  

This work focuses on the system of indicators and control charts developed for the 2022 NPIs 
census carried out in Italy by the National Statistical Institute (Istat). The paper is organized as 
follows. Section 2 provides a brief introduction to the survey. Section 3 describes the data collection 
system. Then, the procedure specifically developed to monitor the interviewers’ work is presented, 
focusing on indicators (section 4), control charts (sub-section 5.1), and possible interventions for 
the main types of out-of-control events (sub-section 5.2). Finally, some conclusions are drawn 
(section 6). 

2. The Non-Profit Institutions census 

The NPIs census aims to expand the extent of information available on the non-profit sector by 
investigating specific issues and by verifying and supplementing the data from the Statistical 
Register of NPIs, which is based on various administrative sources. 

The survey runs from March 10 to November 23, 2022, and involves a sample of approximately 
110,000 NPIs. A letter, signed by the president of Istat, is sent to all the sample units to inform them 
about the purpose of the census, the modes of participation, the deadline, the obligation to 
participate, and the penalty in case of no participation in the survey. 

The survey sample is drawn from the Statistical Register of NPIs and is divided in two sub-
samples that differ in terms of units’ characteristics, data collection mode, and questionnaire. 
Besides, each sample is associated to different aims. 

The first sub-sample includes about 11,000 NPIs, selected among those units with “weak” 
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administrative signals in the Register: these are mainly small units that are assigned to the CAPI1 
mode for the administration of a short questionnaire (for this reason, such a sub-sample is called 
“short”). The main aim is to assess the quality of the Statistical Register of NPIs.  

The second sub-sample includes about 99,000 NPIs selected among those units with “strong” 
administrative signals in the Register. The aim is to collect new information or consolidate the 
existing one: all these NPIs are initially assigned to the CAWI2 mode to complete the full version 
of the questionnaire (for this reason, such a sub-sample is referred to as “long”).  

To boost cooperation, CAWI non-respondents are sent a maximum number of four reminders. 
The reminder letter restates the purpose of the census, the modes of participation, the deadline, and 
the regulatory framework. In case the NPIs prefer to change the survey technique, they can request 
the support of a CAPI interviewer by calling the contact center or by accessing a dedicated survey 
page. To reach all the sample units, the CAPI mode is used also for those NPIs that do not receive 
the information letter. 

The CAPI mode is implemented by an external company on behalf of Istat. Each interviewer 
from the external company is instructed to find the NPIs and to conduct a targeted survey in a given 
geographical area. Specifically, the interviewer has to find the NPIs by following online traces (such 
as website, pages on social media, etc.) and by visiting them at their postal addresses. If no signs of 
“activity” emerge, then the interviewer is required to make an in-person visit at least three times, 
trying to obtain useful contact information and to administer the interview itself. The units without 
digital and physical signs of activity are registered as “untraceable”; the units with signs of activity, 
but untraceable after three visits, are coded as “impossible to be interviewed”. 

3. The data collection system 

The NPIs census is a complex survey. From a technical point of view, the complexity is related 
to the presence of various actors (respondents, interviewers, fieldwork supervisors, survey 
managers) with different views on data, the management of several communication channels, and 
the use of mutually exclusive techniques (CAPI or CAWI). Besides, each unit is assigned a data 
collection mode, but the unit can ask to change it during the survey. 

An integrated web-based information system supports all the different stages of the survey 
process. The system consists of two web applications that can be customized for any type of survey 
(they were already used for the Agriculture and Population censuses):  

i) the data acquisition application, i.e., the online questionnaire used by both respondents 
(CAWI) and interviewers (CAPI); 

ii) the management and monitoring application (SGI), accessible to all census operators. 
The two applications interact in such a way that they look like a single one to the end user. 

SGI is designed to support the various activities of the data collection process. Each actor has a 
specific profile associated to an appropriate view of data, functions, and outcomes. In this way, each 
actor can only process data or enter information for which he/she is responsible or authorized. In 
particular, each authorized actor can enter and manage his/her own data collection network and 
assign units to the interviewers. This makes it possible to intervene at any time to avoid, for instance, 
work overloads that might compromise the data quality. In addition to the profile, a key element of 
SGI is the user-entered outcome, which allows actions to be activated or deactivated via a 
previously configured workflow. This also enables a unit to be assigned to a different technique. 

The information system automatically collects a variety of paradata. As regards the accesses to 
the data acquisition application (i), the number of work sessions and the timestamps of the first and 
last visit to the online questionnaire are stored for each user.  

As for SGI (ii), the application records and historicizes each transaction, collecting paradata at 
the unit level. They are stored in tables that are updated weekly and include the survey technique, 
                                                 
1 Computer-Assisted Personal Interviewing 
2 Computer-Assisted Web Interviewing 
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the delivery status of the information letter, the address changes, the date and the author of each 
contact attempt, the latest – temporary or final – outcome of the various contact attempts (e.g., 
completed interview, refusal, break-off, eligibility status). This information can be used both during 
the survey to monitor the fieldwork, intervening promptly if necessary, and at the end of the data 
collection process to understand what needs to be improved. 

4. The monitoring indicators 

A set of indicators can be adopted to monitor the work of each interviewer involved in the NPIs 
census. This set is defined taking into account the constraints dictated by both the available 
information and the interview protocol (which was agreed with the external company). 

The monitoring indicators are defined as outcome rates based on the main survey disposition 
codes, namely the set of codes that SGI uses to record the outcomes of the various contact attempts 
(section 3). Of the several indicators that can be derived from the available paradata3, the following 
are considered the most effective in highlighting any anomalies in fieldwork:  

a) response rate, the no. of completed interviews divided by the no. of eligible units in the 
sample; 

b) activity rate, the no. of units with a final outcome divided by the no. of contacted units; 
c) eligibility rate, the no. of eligible units divided by the no. of total (eligible plus ineligible) 

units in the sample; 
d) non-interview rate, the no. of units for which the interview could not be carried out divided 

by the no. of units with a final outcome. 
Rates (a) and (b) are sufficient to monitor the scheduling and carrying out of the interviews, 

while indicator (c) makes it possible to verify that when those rates are high, it is because the 
interviewer is working well, in the sense that he/she is not making up ineligible units (these are 
given a short form that is paid as a completed interview). Moreover, some problems in contacting 
the NPIs may be detected by an excessive proportion of non-interviews (d). 

All the above rates are produced at regular time intervals (weekly) during the fieldwork period, 
only for those interviewers who have been working in the last four weeks. In fact, it may happen 
that, also due to the difficulties experienced in the data collection, some interviewers stop carrying 
out the field activity. Besides, the indicators are calculated by province to understand whether 
problems arise in specific areas of the country – and are therefore common to all the operators 
working in those areas – or whether the problems concern certain interviewers only. 

Finally, given the relevant impact that both the type of administrative signal and the 
questionnaire length have on the fieldwork (section 2), the set of rates is produced separately for: 

- the NPIs in the short sub-sample; 
- the NPIs in the long sub-sample that did not receive the information letter4. 
In this way, any anomalies more directly attributable to the interviewer's behaviour are better 

highlighted. 

5. The monitoring procedure 

5.1 Control charts 
The monitoring procedure for the NPIs census is mainly aimed at understanding whether the 

CAPI operators are working in compliance with the interviewing protocol or, if not, what actions 
must be taken to improve their work. Besides, it tries to simplify the monitoring activities so that 
                                                 
3 It is worth noting that the time interval between the first and last access to the online questionnaire is a too rough 
estimate of the interview duration and, therefore, is of little help in monitoring the interviewers’ work. 
4 The indicators are not calculated for the NPIs (long sub-sample) that ask for a change of technique (from CAWI 
to CAPI), as for these units both the contact phase and the interview are less troublesome (response rate and 
eligibility rate very close to 1). 
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costs and efforts of this phase of the data collection process are reduced: thanks to this procedure, 
survey and fieldwork managers can immediately detect any potential problem interviewers might 
encounter and take the proper actions to solve it in due time. 

The procedure is designed as an alternative monitoring tool to the traditional contingency tables 
that report the values of performance indicators by interviewer, week, geographical area, etc.. 
Contingency tables are extremely useful in monitoring data collection, but they might become hard 
to read when the number of variables and cases to be monitored increases. Displaying the values of 
each indicator on a control chart, instead, makes it much easier to find critical situations, as out-of-
control cases are highlighted by statistical evidence. Moreover, in this way, contingency tables can 
only be produced for a restricted number of variables and cases. 

Each indicator introduced in section 4 is displayed using a Shewhart p-chart, where the central 
line represents the mean, and the upper and lower limits – respectively, UCL and LCL – bound the 
range of variation of the mean when the process is in statistical control (Montgomery, 2009).  

The control charts are implemented with SAS/QC software (SAS Institute Inc., 2018) and are 
produced weekly in two steps: 

1.  a first set of charts (called screening charts) is produced for the provinces and for the 
interviewers who have been working in the last four weeks; 

2. for each interviewer with at least an out-of-control event from the first step, a second set of 
charts (called in-depth charts) is produced to monitor each indicator over the whole period 
the interviewer has been working. 

What differs in the two types of charts are the sub-groups of elements for which the mean is 
calculated: in the screening charts, the sub-groups are the provinces or the interviewers, while for 
the in-depth charts they are the fieldwork weeks. 

The in-depth charts are fundamental to understand whether an out-of-control event that has 
occurred in the last four weeks is occasional or systematic. In the latter case, the survey manager 
can decide whether and how to intervene on each interviewer.  

Some examples of charts are reported below to better explain how they work. 
Figure 1 provides the screening chart of the eligibility rate for the interviewers who have been 

working in the four weeks preceding June 13, 2022. Three interviewers have out-of-control rates: 
for CRR the value falls below the LCL, while for both interviewers MDS and RSS the value is 1.  

Figure 1. Screening control chart of the Eligibility rate for all interviewers (up to June 13) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTERVIEWER ID 
Source: NPIs census data, Short sub-sample, 2022 
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The control limits5 are calculated with respect to the mean value P̅=0.44, which is referred to 
all the interviewers who have been active for at least one fieldwork week (from March 10 to June 
13). The average rate in the last four weeks is plotted as a dashed red line.  

To understand whether the out-of-limits values are occasional or systematic, an in-depth chart 
is produced for each of the three interviewers. For the sake of brevity, only the in-depth chart for 
CRR – who started working from the 9th week of fieldwork – is shown (Figure 2). In this chart, the 
average eligibility rate for the interviewer (dashed red line) is below the mean value (P̅=0.44), 
suggesting that the NPIs surveyed by him/her are mostly ineligible (especially in the last two 
weeks). It is important to analyse the charts for the other indicators before taking a proper decision.  

In the case of interviewer CRR, if the activity rate is very high and, at the same time, the non-
interview rate falls below the LCL, further investigation is required to exclude that he/she is making 
up interviews. Instead, for MDS and RSS, if the response rate turns out to be excessively low, it is 
quite likely that they need to be trained again on the contact strategy with the respondents. 

Figure 2. In-depth control chart of the Eligibility rate for interviewer CRR (up to June 13) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NO. OF WEEK 
Source: NPIs census data, Short sub-sample, 2022 

5.2 Out-of-control events and types of intervention 
In addition to the above-mentioned indicators (section 4) and charts (sub-section 5.1), the 

monitoring procedure automatically produces two tabular reports listing, respectively, the provinces 
and the interviewers with at least an out-of-control event, along with the limit values at which each 
out-of-control event occurs. The absolute values of the variables used to build the indicators are 
also reported to take in due account those “signals” based on many units.  

The information from the two reports helps to understand whether the out-of-control events 
subtend a structural issue affecting the entire province (when no interviewer is flagged within a 
flagged province) or an interviewer-specific problem (when the interviewer is flagged regardless of 
whether the province in which he/she operates is flagged or not). In the latter case, targeted actions, 
such as de-briefing or additional training sessions, might be undertaken. Some of the interventions 
suggested by the output of the procedure are summarized in Table 1. 

Any doubts about the actions to be undertaken are removed by analysing all other available 
information – traditional reports and questionnaires – and/or by randomly contacting some NPIs 
for feedback on whether the interview was actually conducted and/or whether some of the data 
reported in the questionnaire are accurate. 
                                                 
5 The control limits are 3 times the standard error, above and below the central line, and depend on the sub-group size. 
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Table 1. Possible interventions by the main results of the monitoring procedure 
TYPES OF OUT-OF-CONTROL EVENT 

POSSIBLE ACTIONS RESPONSE 
RATE 

ACTIVITY 
RATE 

ELIGIBILITY 
RATE 

NON-INTERVIEW 
RATE 

Below  
the LCL  
or in control 

Above  
the UCL 

Below  
the LCL (too many 
ineligible units) 

Below 
the LCL  
or in control 

Interviewer to be checked: he/she might cheat in 
surveying ineligible units (they are given a short 
questionnaire that is paid as a completed interview) 

Below 
the LCL 

Above  
the UCL    -- 

 
 
 
Above 
the UCL  
or in control 

Interviewer to be re-trained or generalized problem: 
he/she shows a high activity rate (i.e., he/she 
assigns a lot of final outcomes), but this is due to a 
high non-interview rate. It is important to understand 
if he/she faces any difficulties in the contact phase 
or if the contact information is not updated. If the 
entire province is flagged, then the problem of 
outdated contact information is generalized 

Below  
the LCL    -- Above  

the UCL           -- 
Interviewer to be re-trained: units surveyed by 
him/her are mostly eligible, but he/she has problems 
in completing the interview 

Below 
the LCL 

Below 
the LCL    --           -- 

Interviewer to be checked: he/she is slow and 
possibly lazy and should be invited to put more 
effort in his/her work 

6. Conclusions 

The monitoring procedure for the NPIs census is developed to understand whether the operators 
are working in compliance with the interviewing protocol or, if not, what actions must be taken to 
improve their work. Specific indicators are defined using recorded paradata to support the survey-
specific monitoring goals and then assist in finding inefficiencies in the data collection.  

The system of control charts, which is used to display the proposed indicators, helps balance 
cost and thoroughness of monitoring activities by using statistical principles to differentiate 
potentially problematic cases from those that vary naturally around a process average. In this way, 
fieldwork supervisors and survey managers are guided in making targeted interventions, without 
spending time exploring false alarms.  

The procedure is used next to the traditional reports and under a close cooperation among 
methodologists, fieldwork supervisors, and survey managers. This allows the latter – fieldwork 
supervisors and survey managers – to get acquainted with the new instrument and the former to 
understand whether any improvement in terms of usability or efficacy is required.  

Finally, this experience will be extremely important to understand whether this approach is 
suitable for other censuses or any other survey that needs to monitor the fieldwork. 

References 

Jans, M., Sirkis, R., Morgan, D. (2013). Managing data quality indicators with paradata based 
statistical quality control tools: the keys to survey performance, in Improving surveys with 
paradata: analytic uses of process information, ed. F. Kreuter, John Wiley & Sons Inc., 
Hoboken, (NJ). 

Montgomery, D. C. (2009). Introduction to statistical quality control, Sixth edition, John Wiley & 
Sons Inc., Hoboken, (NJ). 

Reed, S. J, Reed, J. H. (1997). The use of statistical quality control charts in monitoring 
interviewers, in Proceedings of the Joint Statistical Meetings, Survey Research Methods Section, 
American Statistical Association, Alexandria, (VA). 

SAS Institute Inc. (2018). SAS/QC® 15.1 User’s guide. SAS Institute Inc., Cary, (NC). 

310 


	title page
	copyright page
	Table of contents
	Assessing the predictive capability of Invalsi tests on high school final mark
	Silvia Bacci, Bruno Bertaccini, Alessandra Petrucci, Valentina Tocchioni

	Profiling students’ satisfaction towards university courses
	with a latent class approach
	G. Damiana Costanzo, Michelangelo Misuraca, Angela Cosca

	The relation between students’ educational performances and their access test results: a focus on an Italian case
	Matteo Corsi, Luca Persico, Sara Preti, Agnese Sechi

	Structure and dynamics of immigration in the municipalities of northwestern Italy
	Simona Ballabio, Arianna Carra, Flavio Verrecchia, Alberto Vitalini

	Are Italian youngsters adequately equipped 
for an after-pandemic upswing?
	Luigi Bollani, Simone Di Zio, Luigi Fabbris

	How Italians coped with COVID-19 lockdown: evidence from a survey promoted through social networks
	Margherita Silan, Riccardo Bellide

	Official statistics for measuring the sustainability of tourism: the UNWTO initiative
	Emanuela Recchini

	Misinformation and Disinformation in Statistical Methodology for Social Sciences: causes, consequences, and remedies
	Giulio Giacomo Cantone, Venera Tomaselli

	The impact of economic insecurity on life satisfaction among German citizens
	Demetrio Panarello, Gennaro Punzo

	Cultural and sensorial correlates of Trebbiano wine consumption
	Luigi Fabbris, Alfonso Piscitelli

	Tourism and territorial economy: beyond satellite accounting
	Fabrizio Antolini, Antonio Giusti, Francesca Petrei

	Short-term forecasts on time series for tourism in Lombardy
	Andrea Marletta, Roberta Rossi, Elena Diceglie

	Interventions for non-self-sufficiency – Focus on care and social policies in South Tyrol
	Giulia Cavrini, Nadia Paone, Evan Tedeschi

	The territorialisation of the 2030 Agenda: a multilevel approach
	Raffaele Attanasio, Manlio Calzaroni, Alessandro Ciancio, Federico Olivieri, Giovanni Siciliano

	Sustainable development goals: classifying European countries through self-organizing maps
	Cristina Davino, Nicola D’Alesio

	Individual and social aspects of after-Covid-19 pandemic depression
	Pasquale Anselmi, Daiana Colledani, Simone Di Zio, Luigi Fabbris, Egidio Robusto

	Spread of Covid-19 epidemic in Italy between March 2020 and February 2021: empirical evidence at provincial level
	Fabrizio Antolini, Samuele Cesarini, Francesco Giovanni Truglia

	New perspectives for the quality of sub-municipal data with the Italian permanent population and housing census
	Giancarlo Carbonetti, Stefano Daddi, Giampaolo De Matteis, Marco Di Zio, Davide Fardelli, Raffaele Ferrara, Fabio Lipizzi, Enrico Orsini

	The Land Cover/Use Code of the new Istat Census cartography1
	Stefano Mugnoli, Alberto Sabbi, Fabio Lipizzi

	Trusted smart statistics: new statistics for decision makers. Istat’s experience
	Massimo De Cubellis, Gerarda Grippo

	Quality of life in Health Care: focus on patients
	Laura Benedan, Angela Digrandi, Paolo Mariani, Cinzia Pilo, Mariangela Zenga

	Access to emergency care services and inequalities in living standards: some evidence from two Italian northern regions
	Andrea Marino, Marco Pesce, Raffaella Succi

	Population ageing and sustainability in South Tyrol: measuring the economic implications of an ageing society
	Giulia Cavrini, Elisa Cisotto, Alex Weissensteiner

	Job loss and financial struggle among the older age groups in 2021: Lessons from the European Union
	Demetrio Panarello, Giorgio Tassinari

	On the use of auxiliary information in spatial sampling
	Chiara Bocci, Emilia Rocco

	Measures of interrater agreement when each target is evaluated by a different group of raters
	Giuseppe Bove

	A Natural Language Processing approach to measuring expertise in the Delphi-based scenarios
	Yuri Calleo, Simone Di Zio, Francesco Pilla

	Exploring Globalization with Cosmopolitics
	Maria Serena Causo, Erika Cerasti, Fabrizio De Fausti, Monica Scannapieco

	Professional choices and personal values: Similarities and differences between Schein’s career anchors and Schwartz basic values
	Maria Cristiana Martini, Aldo Arra

	Factors affecting tertiary education decisions of immigrants in Italy
	Michele Lalla, Patrizio Frederic

	Internet use, feeling of unacceptance and Loneliness: immigrants of first and second generation in Italy
	Giovanni Busetta, Maria Gabriella Campolo, Antonia Cava

	A composite indicator to measure regional investment policies on R&D and innovation
	Sergio  Salamone, Alessandro Faramondi, Stefania  Della Queva

	Assessing intimate partner violence in African countries through a model-based composite indicator
	Anna Maria Parroco, Micaela Arcaio

	Students’ feedback on the digital ecosystem: a structural topic modeling approach
	Annalina Sarra, Adelia Evangelista, Tonio Di Battista

	The digitization of the private sector. A non-aggregative method to monitor the NRRP agenda at macro-area level
	Susanna Traversa, Enrico Ivaldi

	Digital.VET: an innovative approach for teaching and training
	Teresa Maltese, Maria Santarcangelo, Vito Santarcangelo, Diego Sinitò, 
Aneta Poniszewska-Marańda, Jure Šuligoj, Alcidio Jesus, Elisardo Sanchis

	The joint estimation of accuracy and speed: 
An application to the INVALSI data
	Luca Bungaro, Marta Desimoni, Mariagiulia Matteucci, Stefania Mignani

	Ammonia emissions and fine particulate matter: some evidence in Lombardy
	Alessandro Fusta Moro, Matteo Salis, Andrea Zucchi, Michela Cameletti, 
Natalia Golini, Rosaria Ignaccolo

	On the utility of treating a vineyard against 
Plasmopara viticola: a Bayesian analysis
	Lorenzo Valleggi, Federico Mattia Stefanini

	Trust and security in Italy
	Silvia Golia

	Topic modeling for analysing the Russian propaganda in the conflict with Ukraine
	Maria Gabriella Grassia, Marina Marino, Rocco Mazza, Michelangelo Misuraca, Agostino Stavolo

	The relationship between religiosity, religious coping, and anxieties about the future: a multidimensional analysis on the Evangelical churches of Naples
	Maria Gabriella Grassia, Marina Marino, Rocco Mazza, Agostino Stavolo

	An application of the Agency for Digital Italy guidelines and CSA Star self-assessment: A Docustar case study
	Pierluigi Calabrese, Paola Lunalbi, Vincenzo Ribaudo, Saverio Crisafulli, 
Antonio Ruoto, Vito Santarcangelo, Diego Sinitò, Carlo Bonelli, Giuseppe Stella

	Remote working in Italy: Just a pandemic accident or a lesson for the future?
	Luigi Bollani, Simone Di Zio, Luigi Fabbris

	Repression of the future-oriented disposition of Italians by a never-ending pandemic
	Simone Di Zio, Luigi Fabbris

	Monitoring and evaluation of gender equality policies
	Giuliana Coccia, Emanuela Scavalli

	An experimental annotation task to investigate annotators’ subjectivity in a misogyny dataset
	Alice Tontodimamma, Stefano Anzani, Marco Antonio Stranisci, Valerio Basile, Elisa Ignazzi, Lara Fontanella

	Potential risk of gambling products and online gambling among European adolescents
	Elisa Benedetti, Gabriele Lombardi, Rodolfo Cotichini, Sonia Cerrai, 
Marco Scalese, Sabrina Molinaro

	An Open Data platform for decision making in local public administration
	Giuseppe Sindoni, Matteo Massenzio

	Educational mismatch and productivity: evidence from LEED data on Italian firms
	Laura Bisio, Matteo Lucchese

	A paradata-driven statistical approach to improve fieldwork monitoring: the case of the Non-Profit Institutions census
	Gabriella Fazzi, Manuela Murgia, Alessandra Nuccitelli, Francesca Rossetti, Valentino Parisi, Roberta Piergiovanni, Luigi Arlotta, Maura Giacummo

	Gender INequality Indicator for Academia (GINIA)
	Margherita Silan, Giovanna Boccuzzo

	Given N Forecasting Models, What To Do?
	Fabrizio Culotta


