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Executive summary  

This report presents the advisory services provided to Recipient on preparing the 
Recommendations and best practices for implementing a functional IT system for 
GAC2020 (Reports on (i) logistics related to data collection according to the 
optimal combination identified; and (ii) piloting of the GAC IT application with 
report and assistance, and advice on best practices and guidance for the 
maintenance processes and actions of IT system during the go-live production) 
including the report on two (2) five-day (5) workshops for statisticians on 
methodologies and tools for transforming questionnaires in intelligent statistical 
e-questionnaires, under the Reimbursable Advisory Services (RAS) Agreement on 
Romania Capacity Building for Statistics (Project No. P167217). The project is 
implemented by the National Institute of Statistics (INS) with support from the World 
Bank (WB).  

Through this Output support was provided to the National Institute of Statistics (INS) 
in implementing the General Agriculture Census round 2020 (GAC) and documenting 
the system of data collection for major statistical works for the agriculture sector. The 
advisory services were for training of staff, piloting the agriculture census, preparation 
and support for running the General Agriculture Census. A brief description of the 
advisory services is presented below and the detailed are provided in the reports 
annexed.   

Training of the INS staff in preparing the e-questionnaires  

The training was considered a preliminary component for preparing the GAC and for 
the post census structural surveys. The knowledge gained by the participants during 
training envisaged the support for the preparatory work for the GAC and post GAC 
period surveys in agriculture. Two 5-day workshops for statisticians on the Survey 
Solutions Designer App. and on the methodologies and tools for transforming 
questionnaires in intelligent statistical e-questionnaires were carried out during 
February 2020 and October 2022.  

The workshops were attended by 28 statisticians, the first workshop being for 
beginners, and the second one for advanced users. The knowledge gained by the 
participants will support the preparatory work for both GAC2020 and post GAC2020 
period surveys - structural surveys on agriculture.  

The report presents the process for organizing the workshops and the activities 
performed, the topics covered, the agenda, the materials developed, the observations of 
the experts/trainers and several conclusions and recommendations for further 
improving the skills of the INS statisticians. The materials produced for the workshops 
are available in electronic format and are described in the annexes provided with the 
report. 

The participants to the workshops offered feedback on the process, knowledge, and 
skills acquired, showing good understanding of the principles, concepts, tools, and 
processes of creating templates for data collection for different types of surveys. 
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Among the skills acquired, the participants can now use different tools and 
methodologies associated with the preparation of nationwide surveys. 

Piloting the GAC IT application for data collection 

The GAC pilot was prepared and run in October 2020. The purpose of piloting the GAC 
was to verify, on a lower scale, the institutional, organizational and logistics set-up and 
to observe the potential miss-functionalities or shortcomings of the entire process, in 
order provide recommendations for improvement, fixing or for maintenance during the 
go-live production of the census.  

As the GAC is the largest statistical operation conducted by INS for collecting, 
processing, and disseminating data on the structure of the agricultural sector, the 
piloting process was driven by the four characteristics of GAC2020, which required 
optimized instruments. These were: i) a fully electronic data collection process; ii) fully 
geo-referenced data collected; iii) continuous quality management applied at each stage 
of the data collection process; iv) the full population of agricultural holdings covered, 
according to EU regulations and considering the specificities of the Romanian 
agriculture. 

The need for a GAC piloting process was determined taking into consideration the 
objective of the census: to collect and provide quality and comprehensive information 
in an internationally comparable way for around 300 variables concerning the number 
of farms, area of land used for agriculture, numbers and characteristics of persons 
carrying out agricultural activities, counting and characteristics of animals, rural 
development, others.  

The report on the GAC pilot was submitted to INS in April 2021 and had five sections. 
The first section provided an overview of the GAC piloting process in view of the 
institutional arrangements, organizational aspects, expected data collection and specific 
variables required. A second section covered the components of the piloting process for 
the GAC and comprised the activities designed for the pilot together with the 
description of part of the GAC IT infrastructure (hardware and software) to be put in 
place. The description of the specific set-up for the software operation systems and 
applications was presented in the annexes (section five). Section three was a 
comprehensive presentation of the results of the GAC pilot. An assessment of the 
achievements and the shortcomings of the pilot was done in section four, forming the 
basis for the recommendations for actual GAC go-live production. The section covered 
the revised and adjusted workflow, the IT infrastructure for a smooth data collection 
process (servers and operation systems, tablets set-up and configuration, technical call 
center), training and the promotion and communication components for the actual 
General Agriculture Census.   

The pilot exercise provided the basis for the development and testing of the IT 
integrated system for all stages of the GAC data collection, respectively: the preparation 
of the draft e-questionnaires for data collection, the establishment of the correlations 
between variables, the logical control conditions and data protection elements, and the 
communication with the Survey Solutions application. The report on the pilot was 
prepared and submitted to the INS.  
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The shortcomings, dysfunctionalities or further needs for improvements observed 
during the pilot were discussed with the INS management and experts and advice, 
capacity building support and recommendations were provided to the INS to ensure a 
successful actual GAC implementation. 

Preparing and running the actual General Agriculture Census  

The preparation of the logistics related to data collection was put in place based on the 
observations collected during the pilot phase and on best practices. Guidance was 
provided for the maintenance processes and actions of the IT system during the go-live 
production phase, for the data collection monitoring, control and validation, and for 
data dissemination. The whole experience has been summarized in a report briefly 
presented below (the report is attached to this cover summary). 

The first section of the report covers the flow of organizing the data collection at all 
stages, which includes details regarding the process of data collection based on the 
logical sequences within CAPI and the tasks of the census staff. The flow was decided 
after the pilot of the GAC and determined the actions for preparing the actual census 
and the resources needed (roles for census staff, IT equipment and applications).  

The actual GAC data collection system is presented in the second section and covers 
the overall architecture (hardware, operation systems, software applications, databases 
and electronic services), the high availability structure, the performance framework, the 
back-up, and the security and testing processes for the data collection system. The 
detailed configuration of the entire system is presented in the report as an annex 
dedicated to the IT specialists of INS.  

The reports for monitoring the data collection during actual GAC are presented in the 
third section which provides information on process and samples of reports for the daily 
monitoring of data collection, overall and by counties, and the reports regarding the 
activity of the census staff (enumerators, supervisors, observers). The templates of the 
monitoring reports are provided in annexes and archived in electronic format. 

The data collected during GAC passed a process of validation described in the fourth 
section of the report. This includes the validation and rejection process for the 
questionnaires and the data control process through tables proposed and developed by 
WB and INS experts and using algorithms for data cleaning. The validation tables and 
script applied in this process are provided as an annex to the report and archived in an 
electronic format for further installation and running by the INS staff. 

The INS disseminates the GAC results as a public good. In order to facilitate the access 
to the GAC results for further requests, the process of accessing the data has been 
automatized through an application which is presented in section five. The structure, 
the functions, the data inputs, the set of data outputs and flows of the application are 
described. The script of the application is provided as an annex and archived in 
electronic format for further installation and running by the INS staff.  

The supporting tools for data production and the sustainability of processes and 
applications deployed for use by INS are listed alongside all annexes in the sixth section 
of the report.  
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The knowledge and experience gained by INS during the actual GAC preparation and 
implementation form the foundation for the future modernized structural surveys to be 
used by INS for electronic collecting and processing information about the sector of 
agriculture. 

In sum, Output 14 contains three reports accompanying this cover summary on: 

(i)  logistics related to data collection according to the optimal combination 
identified  

(ii)  piloting the GAC IT application, including advice on best practices and 
guidance for the maintenance processes and actions of IT system during the go-
live production) 

(iii) two (2) five-day (5) workshops for statisticians on methodologies and tools for 
transforming questionnaires in intelligent statistical e-questionnaires  

It is important to mention that Output 14 builds on activities presented in other four 
outputs dedicated to the General Agriculture Census, namely: 

Output 2a: Report on advisory services provided to Recipient on the Proposed 
solution for the modernization of the GAC2020 data collection. 

Output 2b: Report on advisory services provided to Recipient on the Proposed 
recommendations to review the legislation for GAC2020 (one (I) draft note with 
recommendations for substantiation of Government decisions, and one (I) 
proposed implementation plan) including the report on two (2) workshops on 
GAC2020 legislation. 

Output 7b: Report on advisory services provided to Recipient on the 
Recommendations, best practices and guidance in developing a methodology 
on customizing an IT solution to geo-reference the agricultural holdings in grid-
like statistical units GAC2020. 

Output 8: Report on advisory services provided to Recipient on the 
Methodology to assess and promote the quality and coverage of the collected 
data GAC2020 and data protection/security. 

The team would like to express its gratitude to officials of the National Institute of 
Statistics, in particular to Florentina Gheorghe, General Director, Silvia Pisica, General 
Director and Project manager, and to their team of experts for the excellent 
collaboration. 
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Introduction  

This report presents the advisory services provided to the Recipient on preparing the 
Recommendations and best practices for implementing a functional IT system for 
GAC2020 on (i) logistics related to data collection according to the optimal combination 
identified under the Reimbursable Advisory Services (RAS) Agreement on Romania Capacity 
Building for Statistics (Project No. P167217). The project is implemented by the National 
Institute of Statistics (INS) with support from the World Bank (WB).  

This Output is the result of the support provided to the National Institute of Statistics (INS) for 
implementing the General Agriculture Census and documenting the data collection and 
production system for major statistical works on agriculture.  

The knowledge and experience gained by INS during actual GAC forms the foundation for 
future structural surveys to be implemented in agriculture. The logistics related to data 
collection according to the optimal combination identified and implemented during GAC is 
presented in this report. The report has six sections. 

The first section presents the flow of organizing the data collection at all the stages and includes 
details regarding the process of data collection based on logical sequences within the CAPI and 
the tasks of the census staff. The flow was decided after piloting the GAC and it determined 
the actions for preparing the census and the resources needed (enumerators, IT equipment and 
applications).  

The actual GAC data collection system presented in second section describes the overall 
architecture of the census (hardware, operation systems, software applications, databases and 
electronic services), the high availability structure, performance framework, the back-up, and 
the security and testing processes for the data collection system. The detailed configuration of 
the entire system is attached to the report as an annex dedicated to the IT specialists of INS.  

The reports for monitoring the data collection during the actual GAC are presented in the third 
section, which provides information on the process and samples of the reports for the daily 
monitoring of data collection, overall and by counties, and on the reports regarding the activity 
of the census staff (enumerators, supervisors, observers). The templates of the monitoring 
reports are provided in the annexes and archived in electronic format. 

The data collected during the GAC passed a process of validation described in the fourth 
section. This includes the validation and rejection process of the questionnaires and the data 
control process through a sequence of tables and using algorithms for data cleaning. The 
validation tables and the script applied in this process are provided as an annex to this report 
and archived in electronic format for further installation and running by the INS staff. 

The INS disseminates the GAC results as a public good. In order to respond to further requests 
for GAC data the process was automatized through an application which is presented in section 
five. The structure, the functions, the data inputs, outputs and flows describe the application 
and the way to be used. The script of the application is provided as an annex and archived in 
electronic format for further installation and running by the INS staff. 
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The supporting tools for data production and the sustainability of the processes and applications 
deployed for the use of INS are presented alongside all annexes in the sixth section of the 
report.  
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1. The flow of organizing the data collection at all stages of the 
GAC 

The actual GAC data collection used the CAPI method. In preparing the process of data 
collection for the census, the INS and WB teams applied the recommendations on the GAC 
workflow and IT infrastructure emerging from the pilot for go-live production.  

Figure 1 - GAC workflow 

 
Source: Authors 
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In order to check whether the first node is acting as a master so keepalive to be informed about 
state changes, a custom mechanism was implemented. On the master node, a check script 
updates information in a table by using current date and time on each 5 seconds. If the 
information from the table (which is replicated to second node) differs from current date and 
time with more than 100 seconds, then it means, either the Postgresql server is down, either the 
server is in read-only mode, so in this case automatic failover can be triggered. 

In case of database servers, the failback mechanism is manual and is described in the chapter 
regarding operations. Due to the fact that failure causes can be multiple, from physical failures 
to software configurations issues, it is recommended that failback to be operated manually in 
order to recover initial state. 

Databases servers were configured for replication. The replication mechanism chosen was 
logical replication (see https://www.postgresql.org/docs/12/different-replication-
solutions.html). This type of replication has the advantage of being a build in mechanism, 
providing a high level of consistency and having a minimal footprint on master server 
operations. 

Performance 

The system was sized in order to enable 25,000 interviewers to work concurrently. Since the 
recommended configuration for a single node was proven to carry out at least 6,000 
interviewers, then 5 application nodes should be more than enough to handle the GAC.  
However, it is important to mention the role of enumerators in a smoothly run of census, 
respectively the system works at normal parameters only if the reviewers / enumerators respect 
the way and instructions of they work using the data collection application without making 
unnecessary queries or reports in the application, especially during peak hours. A process of 
scaling up and calibration of IT infrastructure is possible every time, but requires IT resources 
in place, on the spot from the host of data collection system (STS for GAC2020). 

Backup 

Due to high availability architecture, backup of server configurations is not needed since each 
node configuration is backed up in another node. So, the backup of the system reduces to 
backup of the data.  

Postgresql was configured for online backup, so point in time consistent recovery is possible 
in order to recover from logical failures. Archive logging is configured on each MASTER node 
in both datacenters. 

Security 

The system physical security relies on security controls implemented on STS datacenters and 
INS and WB internal procedures and regulations for users accessing the system from terminals 
hosted by either INS and WB. 

The system logical security has different levels of protection: 
 STS Network firewalls are protecting access to the systems hosted in STS datacenters. 

Access to public web interface of the system is restricted to national IPs. 
 All machines have implemented hosts firewalls which allows only minimal traffic 

required for system functionality 
 Windows Severs are protected by Windows Defender native anti-virus  



• Administrative access to the system is protected by restiicted VPN point-to-site
solution, available only to authoiized personnel

• Access to web application is possible only to authenticated users. Usemame and
password are mandatoiy for accessing system functionalities, and piivileged users are
additionally protected by 2 factor authentication. Also, a captcha mechanism (Google
Recaptcha seivice) is used in order to deny programmatic access.

The overall security of the system was assessed by STS according to best practices. In order to 
continuously protect against common vulnerabilities, secmity patches for system components 
were applied on regular basis dming production. 

2.3. Log management 

All the systems logs were centi·alized by STS. This allows setting aleits in order to notify 
responsible persons for par1icular events, related to system secmity, availability and reliability. 

2.4. Disaster recovery 

Disaster recoveiy mechanism relies on DNS switching and database replication. First node on 
the secondaiy site is continuously replicating from first node of the plimary site using 
sti·eaining replication, so the database on the secondary site is up-to-date in a consistent manner. 

When a disaster situation is declared by responsible persons, the disaster recoveiy procedure 
is ti·iggered and will have those main phases: 

1. Switch network connectivity from plimary to secondaiy site. This will use DNS record
updating, so the changes will be applied according to agreed TTL. In this case, this will
be one hour. The second site load balancers will publish initially a maintenance
notification HTML page.

2. Meanwhile, a manual procedure will promote the first database node on the second
datacenter to become MASTER. Replication with seconda1y node in second datacenter
will be set up, and when eveiything is up, the other seivices will be stai1ed.

3. The maintenance notification page will be replaced with a redirect to SuSo seivices, so
the users can access new environment.

It is veiy imp011ant to maintain configuration on secondary datacenter to be the same as in 
plimary datacenter, so eveiy time when configuration changes in plimaiy datacenter, it should 
be replicated on secondary datacenter. 

Following resources were used in secondary datacenter in order to cover the capacity of the 
plimary datacenter: 

Table 3 - GAC Secondary datacenter resources

Name Provisionl'd Gul'stOS Ml'mory CPUs IP Addrl'ss 
Soacl' Sizl' 

INS.BM- 82.09 GB Microsoft Windows 32GB 8 
DR-APP0l Seiver 2019 (64-bit) 
INS.BM- 82.09 GB Microsoft Windows 32GB 8 
DR-APP02 Seiver 2019 (64-bit) 

INS.BM- 82.09 GB Microsoft Windows 32GB 8 
DR-APP03 Seiver 2019 (64-bit) 

15 





 

17 
 

○ Linux Server (Ubuntu 20.04 LTS) 
○ NGINX Load Balancer  

● Application Servers 
○ 5x - 8vcpu, 32GB RAM 
○ Configured with Windows Server 2019 
○ Survey Solutions HQ  

● Database Server 
○ 2x - 32vcpu, 128GB RAM 
○ Windows Server or Linux (Ubuntu 20.04 LTS) 
○ PostgreSQL Server (version 12.4) 

Load Testing Machine (Source of Load) 

● 1x 16vcpu, 48GB RAM 
● Linux OS (Ubuntu 20.04 LTS) 
● Docker 

 
Network(s): 
DMZ – 2 x Load Balancers 
Private – 5 x Applications Servers, 1 x Database Server, 1 x Load Testing  
 
Ports between networks: 
Internet - Load Balancers 80, 443 (port 80 will be re-directed to 443 after SSL cert installation) 
DMZ – Internet 80, 443 
 
Load Testing – Load Balancers – 443, 9100, 8080 
Load Balancers – Application Servers – 9700 
 
Private – Internet 80, 443 
 
 
The detailed configuration of the system is presented in Annex 1 - GAC data collection 
information system – As-built report. 
 
Note: This is STS configuration - the information in Annex 1 to be used for the configuration 
of the INS’s future structural surveys on its new integrated IT system  
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3. Monitoring and reporting during the GAC data collection  

3.1. Daily monitoring and reporting 

The monitoring and reporting process for data collection represented a daily task realized for 
the entire period of the GAC (May 10 – July 31, 2021) as a joint effort of INS and WB teams. 
The GAC questionnaire validation workflow (Figure 3, above) was applied he and this 
supported the process of obtaining accurate information about the status of data collection.  

The monitoring and reporting process used the data gathered from Survey Solutions, namely 
the data export of the activities performed by the enumerators for filling the questionnaires the 
day before, about the opened questionnaires and the completed ones by each census staff with 
roles in SuSo and by ATU and counties. Annex 2 provides the sample of the data collection 
report generated every day by questionnaire, by ATU and by county, archived in electronic 
format. The information          collected at this stage was used by the INS GAC team to generate 
various reports. The data obtained could be organized on different layers: enumerator/(by 
sector) supervisor,, coordinator, ATU, county and totals. 

The reports generated were structured as: 
- A Report for monitoring data collection which included information about the 
supervisor and enumerator ID, on Interview Keys, number of errors, comments for the 
Enumerator and for the Supervisor, number of interviewers, number of rejections by 
the Supervisor, interview duration and assignment ID, reasons for “why the agriculture 
holding cannot be interviewed” coded(C01P02b)2 and the completion code of interview 
– see the sample below.  
 

Figure 7 - Sample of report for Monitoring of data collection 

 
 

- A Report for monitoring data collection by ATU, supervisors and enumerators which 
provided information by each county and localities (ATU) about the total 
questionnaires initially allocated, new/relocated questionnaires (number of 
questionnaires for folder=JJ9001 or JJ9002), total questionnaires, the filled -in 
questionnaires approved, completed (waiting for approval/rejection) or rejected, the full 
interview (completion code C13P45) or non-responses*) (reason code C01P02b); 

 

 
2 According to the correspondence available for GAC 2020 structure of database 

ID of 
supervisor

ID of 
enumerator

InterviewKey Status
No of 
erors

With 
Comments

For 
Interviewer

For 
Supervisor

Number of 
Interviewer
s

Number 
Rejections 
By 
Supervisor

Number 
Rejections 
By Hq

Interview 
Duration

Assignment 
Id

Updated At Utc

Reason why 
the household 

cannot be 
interviewed
(C01P02b)

Completion 
code 

(C13P45)

SUP 01 AB INT 01 AB 16-83-89-25 Completed 0 165 0 1 0 0 10/19/2020 0:22 259 10/19/2020 20:40 1
SUP 01 AB INT 01 AB 29-30-69-77 Completed 0 142 0 1 0 0 10/19/2020 0:49 248 10/19/2020 20:40 1

SUP_01_AB INT_02_AB
48-95-90-82

ApprovedBy
Supervisor

0 106 0 1 0 0 10/19/2020 0:09 286 10/19/2020 20:40
4

SUP_01_AB INT_02_AB
54-40-11-87

ApprovedBy
Supervisor

0 155 0 1 0 0 10/19/2020 0:21 285 10/19/2020 20:40
4



 

19 
 

Figure 8 - Sample of report for Monitoring of Data collection by ATU, supervisors and enumerators 

 
  

- A Report for monitoring the data collected at the level of every county and the 
administrative territorial units within it on the Used Agriculture Area (UAA), the cattle 
and pigs counting. 
 

Figure 9 - Report on UAA, cattle and pigs by ATU (county) 

 
 
Following the monitoring process and the distribution of tasks, the information generated was 
consolidated into daily reports that allowed the GAC coordination team from INS to inform 
and advise DTSs and, enumerators, supervisors and observers about the status of data 
collection and the level of coverage.   

The templates of the reports are available in electronic format and are delivered archived with 
this report as Annex 2 - - Sample reports of daily monitoring. 

3.2. Census staff’s activity monitoring and reporting for payment 

The reporting process on the activity of the census staff had two dimensions: one regarding the 
reporting on activity and the other one used for the calculation of the gross amounts paid to 
census staff.  

The monitoring of data collection (using the daily exports from Survey Solutions) was used for 
the coordination of activities at the level of enumerators, supervisors, coordinators and for 
administrative processes regarding the payment of the work done by them. The information 
regarding the volume of the questionnaires filled in, the status of the questionnaires (rejected, 
completed, approved) provided the base information for the monitoring and coordination of 
the enumerators and later for the payment for their effort (see a sample of a report in the figure 
below). 

Figure 10 - Sample of report for census’ staff activity 

County 
Interviewer 
Assigned 

Rejected By 
Supervisor Completed 

Approved By 
Supervisor 

Rejected By 
Headquarters 

Approved By 
Headquarters Total 

Total 
Assignments 

AB 11 615 4196 23092 293 2795 31002 77701 

AG 1 4647 11785 38585 2211 1752 58981 151076 

Approved
Completed 
(waiting)

Rejected

0 1 2 3 4 5=3 4 6 7 8 9 10

1 Alba Ciugud SUP_AB_01 INT_AB_01
2 Alba Ciugud SUP_AB_01 INT_AB_02

Full interview 
(completion 

code C13P45)

Non-responses*) 
(reason code 

C01P02b)

County/
Judet 

UAT
ID of 

supervisor
Total 

questionnaires

F lled-in questionnaires

Nr. 
crt. 

ID of 
enumerator

Total 
questionnaires 
initial allocated 

Questionnaires 
new/relocated 

(number of 
quest.for 

folder=JJ9001 
or JJ9002)

Nr. Crt. UAT/ATU
Number of holdings 
enumerated

UAA
SAU (ha)

Cattle (heads)
Bovine (capete)

Pigs (heads)
Porcine (capete)

0 1 2 3 4 5

Total at 
county level
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County 
Interviewer 
Assigned 

Rejected By 
Supervisor Completed 

Approved By 
Supervisor 

Rejected By 
Headquarters 

Approved By 
Headquarters Total 

Total 
Assignments 

AR 0 792 3210 29364 428 2649 36443 62915 

B_ 0 11 53 41 4 11 120 260 

 

The information regarding the data collected, the quality and quantity of the approved 
questionnaires represented the input for the total amount paid to an enumerator. Similarly, the 
process of calculating the effort and amounts paid was applied for chief enumerators 
(supervisors) and for coordinators located at each administrative territorial unit level. In their 
case in order to justify the time allocated and spent for census activities it was mandatory to 
fill in a descriptive activity report of the supervisor/coordinator to accompanies the payment 
situation. 

The sample of the payment reports and the instructions regarding the correspondence of the 
inputs from Survey Solutions are presented in the figures below. 

Figure 11 - Sample of enumerator activity and payment report 

 

Figure 12 - Sample of chief enumerator activity and payment report 

 
 
Figure 13 - Sample of coordinator activity and payment report 

 
 
All samples of the reports are presented in Annex 3 - Sample reports of census’s staff activity 
and are provided archived in an electronic format. 

ID of 
enumerator

Number of 
questionaires 

allocated/ 
assigned

Number of 
questionaires filled-

in and validated 
with completion 

code=1

cost per 
questionaire

Total 
amount 

(brut, lei)

0 1 2 3 4

INT_AB_01 100 90 30 2700

corespondingt
to table no.1 

coresponding to 
table no.2

coresponding to 
table no.1 

     

approved by 
supervisor

completed 
(waiting)

rejected by 
supervisor or HQ 

(not-aproved)
1 2 3 4 5 6 7 8 9 10 11

650 648 1 1 127 55 182 23.62 4290

                 

ID of 
supervisor

Number of 
questionnaires 

assigned

Number of 
questionnaires 

filled in by 
enumerators 

and validated by 
supervisor 

Filled-in questionnaires Number of hours 
alocated for 
validation of 

questionnaires *)

Number of hours allocated 
for organisatoring and 

administrative activities 
related to agriculture 
holdings from census 

section *)

Total hours worked 
(organisatoring, 

administrative and 
validation 
activities)

Cost per 
hour 

(lei/hour)

Gross payment 
amount (lei)

aproved by 
supervisors

completed
 (waiting)

rejected by 
supervisors or 
headquarters  

(not-approved)

1 2 3 4 5 6 7 8 9=7 8 10 11

152200 152000 100 100 330 142 471 23.62 11134

34600 34500 50 50 75 32 107 23.62 2528

53100 53000 50 50 115 49 164 23.62 3883

88160 88000 80 80 191 82 273 23.62 6447

Total hours 
worked 

(organisatoring, 
administrative 
and monitoring 

activities)

Number of hours 
allocated for 

organisatoring 
and administrative 
activities related 

to agriculture 
holdings from/at 

county level

Cost per 
hour 

(lei/hour)

Gross 
payment 

amount (lei)

Number of hours 
alocated for 

monitoring the 
questionnaires 

and team activity 
at county level

ID of 
cooordonator 

 SIRUTA of 
county

Number of 
questionnaires 

assigned at 
county level

Number of 
questionnaires 

filled-in by 
enumerators and 

validated by  
supervisors

Questionnaires filled-in
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5. Dissemination of the GAC results

Disseminating of the GAC results represents a part of the INS mission as official statistics 
producer. For dissemination, the INS and WB analyzed the possibility of a solution as an 
application - database interface to allow the INS staff to browse the GAC data, filter it based 
on territorial levels, and group it based on several layers. As a result, the WB team proposed 
and supported the development of a Shiny4 web application based on the R programming 
language, allowing fast data integration, wrangling and reproducibility (see 
https://shiny.rstudio.com/).  

5.1. The description of the application 

The main objective of the application is to quickly integrate the raw data (at record 
level/agriculture holding level) provided by GAC, to summarize key variables at the ATU 
level, to group the variables and allow fast exports to deliver in the case of data requests from 
INS or external data users. 

The application has two modes of functioning. One is server-based, while the other is local. 
The key difference between the two modes of functioning is data availability and consistency. 
In the case of the server-based version, the application will run on a centrally maintained 
database/data source and will give the same output to all users. In addition, any changes made 
to the scripts will affect how the app delivers its outputs to all users. On the other hand, the 
local version allows the user to make changes locally, for data and scripts, but these changes 
will only affect the users' local copy of the application.  

The application for GAC data dissemination is functional on the INS IT environment (“Analysis 
Server”) - link http://xx.xx.xxx.xx/rga-diseminare/. 

We recommend that the application will only be run on a server part of INS IT environment as 
it will limit local changes biased by user intervention. The local version use should be limited 
to development purposes, and final changes should be pushed on the server version. 

5.2. Structure of the dissemination application and main functions 

The application is structured based on the key variables requested by indicators productions to 
cover: the legal status of agricultural exploitations, surface of agricultural lands (hectares and 
class size), number of animals (raw numbers, class size and LSU), and workdays.  

4 Shiny is an R package that makes it easy to build interactive web apps straight from R.
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Figure 17 - Key variables of dissemination application 

 
The application uses the same structure of filters based on Romania's territorial and 
administrative system and the disadvantaged areas criteria. The lowest territorial-
administrative unit used is the municipality (the basic ATU). In addition, several grouping 
variables were used for each of the key variables to allow further drill-downs.  

Figure 18 - Filtering and grouping the variables 

 
 

The application's output is summed up in a dynamic table that allows for quick previewing of 
the data results and exports in CSV and Excel formats.  
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Figure 19 - Application data results format 

 

5.3. Data inputs, outputs and flows 

Data inputs and calculations 

The application uses the raw data sources provided from the GAC, which are reviewed in 
advance by INS team.  

The data is read using the main first script (i.e. "00_*”) provided. The data input is executed 
outside the application as the process is memory intensive and would make the application 
unstable or unresponsive. In addition, the server/computer on which the data import is run 
should have enough memory to finish the process (e.g. at least 24GB to also allow for other 
processes to be run in parallel).  

After the data is imported, the second script (i.e. "01_*") imports the required territorial 
variables and attaches these variables to the interview level database that was already imported. 
Lastly, the third script (i.e., "02_*") calculates the INS's requested indicators according to their 
formulas and templates and summarizes the data at the municipality level, dropping the 
interview level details.  

The resulting datasets are saved on to disk as in ".Rdata" format (R native data format) to 
allow for fast loading and optimum size on disk (i.e. gac_app_calculations.rdata).  
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Figure 20 - Diagram of data inputs and calculations for dissemination  

 
 

File and data structure 

The app is contained in one folder that is available on the INS analytics server (RGA Export 
app). Since it is self-contained, it can be easily migrated. The main application script is found 
in the file "app.R". The file "00_data_update.R" contains the scripts required for the first 
run and updates. The script also checks for the required R packages and installs these packages 
if these are not found. For the application's filtering section, a third party / non-CRAN package 
is used. This package is installed directly from Github via devtools in the same script. The 
folder “R_scripts” contains all the scripts required to import the data, clean it, and summarize 
it at the municipality level. These are the scripts sourced by the "00_data_update.R" file.  

The initial version is missing the main raw data files to avoid data duplication on the server 
side. To update the data, the original data files are stored in the folder /original_data/BD_v2. 
If the actual paths are changed, the data paths should also be changed in the file 
"00_data_join.R". The main data file used by the application "gac_app_calculations.rdata" 
is stored in the /data folder, along with any additional files required by the app and 
imported/created by the "01_DBs_creation.R" script.  

5.4. Use case and update procedure 

According to the INS team, the main use case is for their team to be able to respond to data 
requests from third parties quickly. Hence, the main use case begins with an official data 
request. We recommend that this type of request be a standardized form to streamline the 
response and reduce the time for processing the requests.  

Following the data request, the operator can select the variable that will be extracted, select the 
territorial levels included in the report, and the grouping variables that will be used. After the 
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application finishes the calculations, the operator can inspect the data table to check that it is 
correct and export it in the required format.  

Figure 21 - Operator's data checks for indicators production 

 
 
Updating the database used in the application is a very simple process. Again, the 
recommendation is that the changes are operated on the server version in an instance of the 
RStudio server to be consistent across all users. In this process, it is highly recommended that 
git should also be running on the application's folders to allow rollbacks in case of errors.  

The first step in updating the data used is to push the data files to the /data/BD_v2 folder. 
Second, the script "00_data_update.R" must be run. If the data is found in another folder, the 
appropriate modifications should be done in the script "00_data_join.R". In addition to the 
“.rdata” database used by the application, the data from each join process is stored in separate 
“.fst” files (a performant and efficient storage system, i.e. alt_db.fst, id_db.fst, fm_db.fst, 
sa_db.fst) in the /data folder. These can be used for further processing and reporting.  

The guidelines for using the GAC dissemination application are recorded and available at 
https://worldbankgroup.webex.com/recordingservice/sites/worldbankgroup/recording/c1c546
ecd376103a83cf005056819aa3/playback . We recommend the download and reposits by INS. 

The script of application is provided as archive to this report Annex 7 - Script for GAC data 
dissemination. 
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6. Technical support regarding GAC data processing  

6.1. Hardware and software requirements 

Locally run versions of applications  

While not recommended, the applications (GAC dissemination, Control Tables) can be run on 
any desktop computer running an R version and RStudio. Additionally, Windows and Linux 
versions of these software applications are all available on the CRAN and RStudio websites.  

Server-based versions 

For running the server-based version, the application requires a Linux server running a web 
server (e.g. Apache, Nginx), R-base, an Open-source version of Shiny Server and RStudio 
Server (mainly for maintenance and updates). Additional packages required for running the 
application are installed when running the initial script for the first time.  

The current version of the applications are installed on the INS IT environment (on the 
”Analytics server”) and are available only through the INS VPN.  

The installation of R, Shiny, etc.  wasnncompleted by the INS teams under the coordination 
and support provided by WB team through on-the-job training. The installation sessions have 
been organized on-site or remotely with the GAC team and IT team members participating in 
the sessions. A training session on GAC dissemination took place on June 21 2022 – the 
recording of training session is available and delivered to INS. 

6.2. Skills and operating requirements for sustainability 

Short training sessions for operating the applications are provided by the WB team and are 
available recorded for further use of the INS staff. 

As for the GAC data processing applications using specific statistical programming language 
R were recommended and prepared. It is however important and becomes mandatory that at 
the level of INS a department that deals with everything that means the R environment is 
established. The statistical offices that use these tools have a small unit within the IT 
department dedicated to R. 

At the level of INS mixed teams of personnel with R programming development skills and 
statisticians on certain fields of interest (agriculture, social, economy, etc.) should be organized 
to further develop and implement R solutions and use them for statistical production.  

The RStudio Server and Shiny Server could be installed for each user to use R regularly in their 
activity. The regular users of applications can take courses (as the ones proposed through the 
Multiannual Training Plan5) and together with the IT department could expand or improve the 
applications proposed.  

For future surveys on agriculture the INS will apply or develop further the applications for 
monitoring, validation, automatic approvals/rejections, reports and dissemination considering 
that the workflow is very similar with the GAC2020. By that the scripts/dashboard and 
applications should be revised based on new metadata available for that specific survey. 

 
5 Multiannual Training Plan for INS staff was prepared by WB team under Output 12 of same RAS Agreement 
and contains mandatory or specific IT courses for statisticians, including the one on R programming language. 
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Annexes 

Annex 1 – GAC data collection information system – As-built report 

Annex 2 – Sample reports of daily monitoring  

Annex 3 – Sample reports of census’s staff activity 

Annex 4 – Script for automatic acceptance / rejection of questionnaires 

Annex 5 – Scripts of data control tables  

Annex 6 – Sample of data control tables (TC no.0)  

Annex 7 – Script for GAC data dissemination  
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Annex 1 - GAC data collection information system – As-built 
report 
 
The as-built report (see below the table of contents) is provided archived with this output. 
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Annex 2 - Sample reports of daily monitoring  
 
The sample of report(s) is provided archived with this report “Reports of daily 
monitoring” 
 
 

monitorig_data_collection_Judete.html  

monitorig_data_collection_Judete.Rmd  

monitorig_data_collection_UAT.html  

monitorig_data_collection_UAT.Rmd  

monitorig_data_collection_UAT_chestionar.html

monitorig_data_collection_UAT_chestionar.Rmd   
 
 

number_questionnaires_agregate_pe_Judete.html

number_questionnaires_agregate_pe_Judete.Rmd

number_questionnaires_NA_Judet_sau_UAT.html

number_questionnaires_NA_Judet_sau_UAT.Rmd    
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Annex 3 - Sample reports of census’ staff activity 
 
The sample of reports is provided in electronic format archived with this report 
“Reports of census staff activity”.  
The archive contains the following reports: 
 
Table 1 Monitoring of data collection 

Table 2 Monitoring of data collection by ATU, supervisors and enumerators 

Table 3 Used Agriculture Area (UAA), cattle and pigs by ATU and county 

Table 4 Report for payment of enumerators 

Table 5 Report for payment of chief enumerators (supervisors) 

Table 6 Report for payment of coordinator 

Reporting 
package chief 
enumerator (zip) 

Activity report of chief enumerator (descriptive) - accompanies the 
payment situation 

Reporting 
package 
coordinator (zip) 

Activity report of coordinator (descriptive) - accompanies the payment 
situation 
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Annex 4 - Script for automatic acceptance / rejection of questionnaires 
 
The script is provided R programing software and is archived with this report 
“Script for automatic acceptance /rejection of GAC questionnaires”.  
The archive contains: 
 

automate_rejections.R  

evaluare_approval_conditions.R  

read_CAPI_automate_approval_c2_v2.R  

read_CAPI_automate_reject_v2.R   
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Annex 5 - Script of data control tables  
 
The tables are provided in R programing software and are archived with this 
report “Data Control Tables for GAC”. The archive contains: 
 

control_tables_tab.R  

CreateCT0.R  

CreateCT1.R  

CreateCT2.R  

CreateCT3.R  

CreateCT4.R  

CreateCT5.R  

CreateCT6.R  

CreateCT7.R  

CreateCT8.R  

CreateCT9.R  
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Annex 7 - Script for GAC data dissemination  
 
The script is provided archived with this report “Script for GAC data 
dissemination”. 
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Introduction 

The purpose of this report is to present the piloting process for the GAC2020 in the context of preparing 
the census for roll-out and production stage in 2021 (May-July), based on the European and national 
legal framework for the 2020 round of the agricultural censuses of the member states and based on the 
Survey Solutions System. This is part of the deliverables under the Reimbursable Advisory Services 
(RAS) Agreement on Romania Capacity Building for Statistics (P167217). The project is implemented 
by the National Institute of Statistics (INS) with support from the World Bank. 

This report is direct related with report delivered as Output 2a1 under same Project and was prepared 
following discussions with management and staff from the INS, including the President and those who 
are principal actors in the organization and implementation of the 2020 round of census.  

The purpose of piloting the GAC was to verify, on a lower scale, the institutional, organizational and 
logistics set-up and observe the potential miss-functionalities or shortcomings of the entire process, in 
order provide recommendations for improvement, fixing or for maintenance during the go-live 
production of census. The piloting process was driven by the four characteristics of GAC2020, which 
require optimized instruments, respectively: i) a fully electronic data collection; ii) fully geo-
referenced data collected; iii) continuous quality management applied at each stage of the data 
collection process; iv) the full population of agricultural holdings covered, according to the 
specificities of the Romanian agricultural sector. 

The need for a GAC piloting process was driven by the objective of the actual census, namely to collect 
and provide quality and comprehensive information in an internationally comparable way for around 
300 variables concerning the number of farms, area of land used for agriculture, numbers and 
characteristics of persons carrying out agricultural activities, numbers and characteristics of animals, 
rural development, etc., The GAC2020 is the largest statistical operation conducted by the INS for 
collecting, processing and disseminating data on the structure of the Romanian agricultural sector.  

This document has five sections. The first section provides an overview of the GAC piloting process 
in the view of the institutional arrangements, organizational aspects and expected data collection and 
specific variables.  

The second section describes the activities designed for the pilot and presents its limitations together 
with the GAC IT infrastructure (hardware and software) put in place. The detailed description of the 
specific set-up for the software operation systems and applications is presented in the annexes (section 
five) for eventual further application.  

Section three is a comprehensive summary of the results of the GAC pilot, comparing the 
recommendations provided in Output 2a and the lessons from the implementation of the pilot. The 
assessment of the achievements and shortcomings formed the basis for the recommendations for actual 
GAC go-live production, described in section four, which covers the revised and adjusted workflow, 
the IT infrastructure for a smooth data collection process (servers and operation systems, tablets set-
up and configuration, technical call center), the training and the promotion and communication 
components for the actual General Agriculture Census. 

Section five consists in annexes presenting the detailed configuration and the maintenance procedures 
of GAC IT environment for actual census. 

 
1Output 2a - Report on advisory services provided to Recipient on the proposed solution for the modernization of the GAC2020 data 
collection, 2020 September 
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1. The context for the GAC 2020 pilot 

The agricultural census is the only data collection instrument that produces statistical information on 
the structure of all agricultural holdings. To obtain data on the population of all agricultural holdings 
of Romania the GAC2020 had thus to cover the whole farming sector. The pilot for the GAC was 
organized based on decisions of the Central Commission for the GAC and in line with the provisions 
of Government Emergency Ordinance (GEO) 22/2020 regarding the organization and implementation 
of the GAC. The period of organizing the pilot data collection for GAC was 12 – 23 October 2020.  

The preparation and piloting of the GAC aimed to follow the recommendations presented in report 
Output 2a, however the focus was on testing the CAPI process and the functioning of the IT system. 
An activity plan for the pilot was developed and applied, having in mind that it was important for the 
pilot to be carried out (almost) the same way as an actual census2. 

The purpose of the GAC2020 pilot was to test the environment for the census and identify issues that 
were not working properly so that timely remedial action could be taken. For example, it was 
recommended to test the questions in terms of clarity of wording and instructions for answers, the data 
collection through the questionnaire, using as many types of farms as possible, the time required to 
complete the questionnaire, etc.. 

The pilot census did not produce usable and disseminable data, the focus was on the process and the 
analysis of the errors in the collected data to identify and remedy problems. 

In this context, the GAC2020 pilot census considered testing the following steps: 
a) Organization of the GAC2020 

- Roles of the census and supplementary staff 
- The flow of activities between headquarters and territory 
- Staff training 
- How to use the tablets 
- The reaction of the population 

b) Data collection and transmission, processing and storage 
- Pre-loading the identification data in the questionnaire 
- Structure and content of databases 
- How the tablets work 
- Use of paradata 
- Troubleshooting 

c) Integrated IT infrastructure operation, dedicated to both GAC2020 and PHC2021 
- Application operation 
- Evaluation of the necessary IT resources 

 
For the preparation, organization and oversight of the GAC2020 pilot, the following main activities 
were carried out: 

- Setting-up the methodology for organizing the pilot census and sectoring the territory 
- Selecting the agricultural holdings where the test census was carried out 
- Designing the electronic questionnaire for data collection (CAPI) 
- Preparation of instruments for staff training 
- Staff training - statisticians and enumerators 
- Organization of activities at local level (census commissions and secretaries in counties and 

census commissions in UATs) 
 

2 Since this is the only pilot, it is highly recommended to not deviate too much from the actual census process. 
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- Preparing the IT system for the test 
- Preparing tablets - SoSu installation, loading questionnaire, defining users and passwords 
- Defining the messages and how to promote the pilot census, including notification of selected 

agricultural holdings 
- Data collection 
- Verification of completeness of records and validation of data 
- Assess the IT infrastructure and the extent to which it has met the demands 
- Analysis of test results and identification of areas for improvement 
- Proposals to remedy the malfunctions. 

The following chapters are detailing the main topics presented above. 

1.1. Institutional arrangements  

In brief the institutions involved in piloting the GAC were INS, MADR, MAI, STS and they followed 
the mandates described in the primary and secondary legislation dedicated to the GAC preparation and 
implementation.  

The INS (headquarter and DTS) was involved in the pilot process by covering and implementing the 
activities related to data collection preparation, sectorization, selecting observation units and testing 
the Survey Solution functionalities customized for GAC data collection.  

The STS provided and hosted the IT infrastructure, supported the installation and configuration of it, 
provided tablets, and communication, cyber security testing and validation for GAC.  

The MADR provided the administrative data sources from APIA uploaded into the electronic 
questionnaires. The MAI provided organisational support through the census commissions at county 
and UAT level. 

Advisory services for the Survey Solution implementation and configuration, the transformation of the 
questionnaires in electronic ones, the testing and monitoring of the GAC pilot were provided to INS 
by the World Bank.  

1.2. Organizational aspects  

According to the EU Regulation 2018/1091, Romania has to ensure the minimum degree of coverage 
for UAA or LSU, using a sample of at least 10% of the number of agricultural holdings remaining 
outside the framework. However, the member states can exhaustively research agricultural holdings 
outside the framework, i.e. located below the thresholds specified by Regulation 2018/1091, from the 
needs arising for certain characteristics of national interest. According to the conclusion based on the 
advantages and disadvantages presented in Output 2a the General Agricultural Census 2020 would be 
carried out exhaustively (from all observation units in Romania) for the basic structural features and 
modules. 

The pilot census approach was the following: 
a) a full enumeration and geo-referencing of the pilot regions/sectors. 

o after the segmentation a sample of holdings from all regions/counties were selected for 
the pilot census. 

o the selected holdings had a similar distribution of the census units as it was expected in 
the main census.  
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o the organizational structure at the national and the territorial level was the same as in 
the main census (i.e. communications & user support, IT support etc.) 

b) the pilot frame must be a representative replica of the actual census frame with respect to the 
final census units, thus including: 

o agricultural holdings with legal personality (including APIA holdings) 
o agricultural holdings without legal personality (including APIA holdings) 

About 4,500 agricultural holdings (farms) participated in the pilot census, selected from about 150 
UATs from all 42 counties of the country (including Bucharest municipality), in different geographical 
areas, according to a series of criteria that would allow a first check as complex as possible of the 
organization and stages of the development of the census statistical tools.  

For each county agricultural holdings with and without legal personality were selected, located in the 
neighboring locality to the county capital as much as possible, so as to cover a wide range of types of 
farms that use agricultural land and/or keep livestock. However, due to pandemic context, the 
distribution of selected holdings was not quite similar with the actual census, but an equal number of 
units was selected from each county. 

Each county technical secretariat received information about the selected UATs and farms at county 
level. 

1.3. Coverage and variables  

The questionnaire prepared for the GAC pilot covered 295 variables compared with the maximum 
recommended 300 (common variables for all EU member states), which should be collected for the 
EU Regulation3 purposes by the GAC 2020 (variables which were not significant for Romania’s 
agriculture were not covered).   
 
The categories of variables used during pilot were the core structural data (general variables; variables 
of land; variables livestock) - 180 variables; module data: labor force and other gainful activities (30 
variables); rural development (15 variables); animal housing and manure management (70 variables). 

A number of supplementary variables were added to those requested by EU Regulation, for national 
purposes. 

For data that must be provided to the Eurostat, the GIS coordinates of the holding had to be allocated 
using “the cell code of the INSPIRE statistical units’ grid for pan-European usage”4. The pilot allowed 
INS, to verify the different Address Canvassing and Sectorization strategies, since the GAC2020 
census most likely will not use any administrative segmentation or an area frame, but geo-graphic 
coordinates derived from data collection, an internal address database or any other source. To test the 
recommended strategies, ground verification was important and to also consider areas with different 
geo-graphical structure.   

 
3 Most of these variables are included in the EC-provided list and subsequent descriptions (Regulation 2018/1091 Annex III). 
4 This refers to 1x1 km grid where the farm is located and will be used only for transmission process. However, the EC Commission 
Implementing Regulation 2018/1874 states that “for data dissemination purposes, in addition to the normal disclosure control 
mechanisms for tabular data, the 1 km grid will be used only if there are more than 10 agricultural holdings in the grid; failing that, 
nested 5 km, 10 km or larger grids will be used as required.” 
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2. Components of the piloting process for GAC2020 

The combination proposed for GAC2020 in Romania includes a digital questionnaire and face-to-face 
interviewing, the CAPI data collection method. The GAC pilot was conducted by INS (headquarters) 
with the support of DTS in 42 counties during 12 days with a total number of 84 enumerators using 
tablets for data collection and 42 supervisors using PCs (laptops). 

The CAPI field work structure applied during GAC pilot was on the conventional Survey Solutions 
configuration, Figure 1 below. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Authors (Output 2.a) 
 

2.1. Activities of the pilot  

The piloting process, including here the preparatory, running and processing the data components of 
the questionnaires, followed a set of activities planned during August – October 2020, as they are 
presented further. 

The following special conditions were considered for the preparation of the GAC2020 pilot census: 
a) the restrictive conditions and protection measures imposed by the evolution of the COVID-19 
pandemic 
b) the draft decision of the Romanian Government regarding the budget and the categories of expenses 
for GAC2020 ; as the decision was approved in December 2020, after the pilot census moment the 
data collection was done with DTS staff exclusively. 
c) the framing of the pilot between two electoral periods of national importance in which the staff of 
the INS and of the territorial statistical directorates were engaged. 
 

2.1.1. Selection of the pilot regions 
The statement of objectives was defined by specifying the information needs and pilot targets 
recommendations and this component included: 

- Definition of the target regions for the census (i.e. which territorial offices/ATU) based on the 
latest available agricultural data (i.e. farm structure survey). 

Figure 1- CAPI field work structure 
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- Definition of the pilot population size based on statistically valid sample sizes/designs, to 
address all pilot requirements, including testing of the IT infrastructure. 

- Informing participating territorial offices and requesting farm registers5 for the selected ATU. 
- Data cleaning & quality assessment of retrieved data. 
- Defining the pilot population based on the available sampling frames (i.e. APIA and farm 

register from counties). 
- Other administrative sources, if available 
- Pilot census preparation in counties from an administrative and organizational point of view 

 
As for clarifying the process, several aspects were adjusted: a simple selection of holdings taking into 
account economic size, typology and geographical criteria (as grouped as possible - due to restrictions 
of traveling and human resources) was used. The selection of the holdings to be enumerated during 
pilot census was finalized by INS. 

To define the pilot population the farm register placed at INS headquarter was used, and the APIA 
holding list and the administrative register were used for defining the holdings surveyed in the actual 
census. 

All the counties /territorial offices were involved in the pilot and all local census commisions were 
informed. 

The specifications and requests related to the system’s architecture for the pilot were provided by the 
World Bank to STS, who agreed and confirmed aspects related to IT infrastructure for GAC (and PHC) 
pilots, and that the pilots would not be conducted on the same infrastructure as the actual census 
(according to information available in 2020).  

2.1.2. Address Canvassing & Sectorization 
This component included: 

- the frame data address information connected to data base of geographic coordinates (i.e. APIA 
or other) 

- the segmentation of units into comparable sized enumeration areas to maintain similar 
workloads6 with available geographic coordinates and/or topology information. 

 
Several aspects were clarified during the piloting process, including that all units required location 
information (GPS when segmentation was done by geographic location, otherwise segmentation could 
only be done by using administrative boundaries), respectively that the location (geographical) 
information would be covered by data collection and complementary information from the APIA 
database and GeoLoc2 database for all holdings.  

2.1.3. Resource planning & preparation  
This component consisted in: 

- Staff selection at national (i.e. IT support, census hotline) and territorial office (i.e. local 
support) and development of training programs; 

- Time period (if possible similar to the census period, but at least 5/7 days in a row) 
- Number of tablets required (same technical specifications tablets as for main census) 

 
5 Testing of the AC&S is a crucial element of this pilot  
6 May include other segmentation criteria 
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The pilot should contain all elements of the actual census, the whole support infrastructure, including 
staff and attributions based on their roles, to use and apply the functionalities of the system. INS and 
DTS hired additional staff under national law, but some delays in approving the GAC budget 
legislation led to the impossibility of hiring enumerators and chief enumerators (supervisors) for the 
GAC pilot. Thus, the pilot was limited to data collection and checks of the tools available for it. The 
content related training programs were developed and conducted by INS, and the application related 
training was developed by the Work Bank and INS teams and conducted by INS (e.g: tutorials on 
Survey Solutions, other training aspects). 

Since the Decision of the Romanian Government regarding the budget and the categories of expenses 
for GAC2020, as well as the establishment of the measures regarding the implementation of some 
provisions from GEO no. 22/2020, was not approved before October 2020, this had a number of 
consequences on the organization of GAC2020 pilot census and several reorganization measures were 
imposed, as follows: 

- the staff of the territorial statistical directorates was used for data collection 
- the roles of chief enumerator (supervisor) and coordinator was tested with the help of staff 
from the territorial statistical directorates 
- the messages and measures to promote the pilot census, including the notification of the 
selected agricultural holdings, was be carried out by MADR in collaboration with the INS 
taking into account the available financial resources 

 

The number of IT tablets used for the pilot was obviously smaller than for the actual census and the 
technical specifications similar not identical - in fact tablets to use for actual census will include models 
used for pilot but also other models bought later in 2020/2021. 

2.1.4. Sample creation 
This component consisted in the following: 

- Selection of final segments - selection and complete coverage of whole segments was 
recommended.  

- For verification purposes of the AC&S strategies, complete basic information is required for a 
certain number of segments. 

- Final definition of required domains (if different to first step, adjustment of sample size). 
- Creation of strata based on segment data - mostly from geo-spatial resources and possibly 

coverage information. 
- Selection of final segments. 

 

For the sample creation an approach which should be a full replication of the actual census and should 
reflect as much as possible the true situation on the ground and avoid purposeful selection of holdings 
(not recommended) was considered. Nevertheless, sampling and grossing-up was not applicable for 
the pilot or for actual census considering a full enumeration will be applied (no sampling needed). An 
equal number of sectors were tested in every county. In support of this approach was the fact that the 
pilot of GAC was a test from the point of view of the proper functioning of the IT applications, the 
hard infrastructure, the verification of human capabilities – field personal, INS and DTS staff, the final 
database, etc. - the value of the harvested indicators was not followed, i.e. it did not matter how much 
wheat or corn was obtained after the pilot survey. 
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2.1.5. Questionnaire design and quality control  
The steps considered were: 

- Final in-house test of questionnaire application(s) on the same tablets as used in the census 
with focus on the required balance between data quality and efficiency. 

- Finalization of CAPI questionnaire.  
- Preparation of pre-filling information, including administrative resources. 
- Creation of training and support materials (i.e. instruction videos, interviewer/supervisor 

training materials). 
- Creation of different questionnaire versions for testing purposes (i.e. should be reflected in 

sample size considerations). 

The clarification of this phase considered the pre-filling process which required a feasibility analysis 
phase, with advantages and disadvantages, taking into account the national specifics of the agricultural 
land fragmentation. Supplementary, the available pre-filling information (i.e. information from the 
APIA database) was assessed on its quality and usefulness in order decide on what was going to be 
used. 

In terms of the application related materials, they were prepared by the World Bank, either for in-
person training or for remote training, depending on the pandemic evolution. 

2.1.6. IT and tablet set-up 
This component included: 

- Creation of data collection server & data processing infrastructure. 
- Development of support materials (i.e. tablet set-up instructions, local support manuals). 
- Defining the different roles of the staff in management of the questionnaires, control and 

corrections. 
- Basic IT infrastructure functionality tests. 
- Management of the tablets at the county level. 

 
All application and technical documentation were provided by the World Bank based on Survey 
Solution specifics for using in GAC and installed on the hardware infrastructure (servers and tablets) 
and communication of STS. (see also item 2.3)  
 

2.1.7. Data collection 
This component included: 

- Training of field staff.  
- Distribution of workload to teams (decentralized) or to individual enumerators 

(centralized). 
- Synchronization test. 
- Contact attempts. 
- Collection of additional paradata (incl. geo-spatial). 
- Close supervision of the whole data collection process. 
- Full application of quality control and support infrastructure. 

The training was carried out between October 7-8, 2020, in a webex system. The staff from INS and 
DTS involved in RGA activities participated. The training addressed organizational issues, issues 
related to the configuration of tablets and the use of the Survey Solutions (SuSo), methodological 
issues and completion of the electronic questionnaire. 

The following were also sent to DTSs: 
- Instructions for setting up tablets and installing Survey Solutions (SuSo) 
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- The enumerator's manual 
- Video instructions for using the Lenovo tablet by the reviewer and the GAC questionnaire in 
SuSo 
 
2.1.8. Documentation  

This component was targeted for the intended audience (management; Government; technical staff; 
education/NGO; Eurostat/ESS) and considered: 

- Different pilot part of reports (i.e. Questionnaire, IT, interview process);  
- Instruction manuals (e.g., usefulness for field staff and statisticians);  
- Assessment of IT infrastructure; 
- Assessment of all support infrastructure; 
- Feedback from field staff; 
- Final Specifications for systems programs;  
- Recommendations for main census staff. 

 

2.2.  The GAC pilot IT infrastructure (hardware and software) set-up  

The infrastructure for the GAC pilot was provided and hosted by the STS in terms of data collection 
using the CAPI method. The statistical production and monitoring processes were supported by the 
World Bank. The pilot environment is presented in Figure 2, below. 
 
Figure 2 - GAC pilot environment 

 
 
The configuration of the IT infrastructure and the installation of applications were performed by 
specialized experts under some constrains related to the Romanian regulations protected by the STS 
procedures: 

 Only persons with a proper clearance level issued by the Romanian authorities were authorized 
to access hosted STS environments. 

 Accesses through Internet to pilot frontends were possible only from locations inside the 
Romanian territory. 

 
No particular risks were identified. Still, security best practices were followed in the installation 
process and updates were applied to the latest version of the installed components. The overall systems 
passed the STS verification, with the only mention to protect the web access to the applications by 
implementing a defence mechanism, in this case a captcha component – and for this purpose Google 
Re-Captcha was used. 
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For monitoring purposes, the http_stub_status module was activated in order to allow publishing 
metrics to monitoring systems. Also, for monitoring purposes, a node-exporter application was 
installed in order to export metrics related to system itself. 

2.2.4. Survey Solutions web application 
The Survey Solution application was provided by the World Bank. The application was installed on 
one node with Windows Server 2019 Version 1809.  

The application instance was configured to respond to http requests on port 9700. The application 
instance was connecting to the “SurveySolutions” database on same INS-STS-GAC virtual machine 
on default port 5432.  

Other communications needed by the applications required connection in order to: 
 Connect via Internet to Survey Solutions Designer service 
 Connect to Google Re-Captcha service for user authentications 
 Connect to Google JavaScript Map API 

 
The Survey Solution application was installed from the World Bank Survey Solutions web page. A 
description of the Survey Solutions versions features can be found at 
https://support.mysurvey.solutions/release-notes.  
 

2.2.5. Load Testing Docker environment 
The load testing environment was hosted by the INS-STS-LT machine having CentOS Linux release 
7.8.2003 system, where Docker was installed from the official Docker repository corresponding to the 
operating system version. 

The load testing environment was cloned from Github’s Survey Solutions official “loadtest” project - 
https://github.com/surveysolutions/loadtest managed by the World Bank. It consisted of four 
components which were deployed in the same containerized virtual network: 

 Grafana, which served as a Monitoring dashboard 

 InfluxDB, which served as a database for recording monitoring events 

 Prometheus, which was the main events collector, gathering event data from agents deployed 
on virtual machines or containers 

 K6 tool, which was the customizable performance tool able to generate virtual users and 
requests to the systems being monitored 

2.2.6. Monitoring solution – Prometheus 
Prometheus was deployed on a container node within Docker environment. It was exposed on port 
9090 on the container node, which was also mapped on INS-STS-LT machine 9090 port. 

Prometheus was configured in order to gather information from different targets: 

 Linux systems metrics (CPU, Memory, Disk usage) from hosts INS-STS-LB and INS-STS-LT 
using node-exporter agent installed on those machines which exports metrics on port 9100 

 Windows systems metrics (CPU, Memory, Disk usage) from host INS-STS-GAC using win-
exporter agent installed on those machines which exports metrics on port 9182 

 Specific load balancer metrics for NGINX captured form NGINX’s http_stub_status module 
and published by INS-STS-LT machine on port 9133 
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 Specific Survey Solutions application nodes metrics exposed by the application on same 9700 
port on “/metrics” path. 

2.2.6.1. Monitoring dashboard – Grafana and InfluxDB 
Grafana was deployed on the same container node used for monitoring, in the same virtual container 
network. It used InfluxDB for metrics data recording. Another node had InfluxDB deployed. 

Within the scope of this project, two dashboards were customized in order to reflect required 
capabilities to monitor. The two dashboards are depicted here: 

Figure 3 - Dashboard headquarters 

 
Figure 4 - Load testing dashboard 

 

Grafana was exposed on port 3000 which was mapped to port 80 of Docker host and connected on 
port 9090 on the Prometheus node, which was defined as data source for the Grafana dashboards and 
exposed those dashboards on a rich featured visualization space.  

2.2.6.2. K6 load testing solution 
Load testing scripts were composed using K6 tool which enabled composing java scripts to be used 
exclusively for load testing. Load test script was executed within the Docker container environment. 
More details about the script can be found at https://github.com/surveysolutions/loadtest#load-test-
script.  
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2.2.7. Solution detailed configuration 
The detailed configuration of the GAC environment is presented in Annex 1, covering the load 
balancing installation log, the data base installation log, and the Survey Solution installation log.  

2.2.8. Maintenance procedures for the GAC environment 
In order to maintain a functional testing environment for GAC, some relevant procedures are required. 
Those procedures consist in: 

 Initializing the environment  
 Patching and updating the World Bank software when functional issues are addressed in the 

source code 
 Monitoring the environment 

Detailed instructions are presented in Annex 2. 

In order to be able to run those procedures, a VPN connection is required to the GAC environment, 
hosted by STS.  
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4. Recommendations for the GAC go-live production (2021) 

4.1. Go-live GAC workflow  

The pilot tested the CAPI data collection process and the roles attributed in Survey Solution, and 
exposed the limitations and shortcomings and the need for clarification and mapping with the legal 
framework in place (GEO22/2020) for the enumerators, chief enumerators, coordinators, staff of DTS 
and staff of INS (headquarter) from a management perspective, as well as the attributions for the 
operational process of validation and control.  
 
As the CAPI data collection method is to be used for the actual GAC, the workflow set-up is described 
in Figure 5 and it provides the inputs for updating and configuring the application used for it. 
 
Figure 5 - GAC workflow 
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The workflow defines the entire process with impact on the distribution of the roles and 
responsibilities, tasks, data checks and verification, workflow management and operations 
management, time and expense management and census staff training delivery.  

The roles are to be enabled in the configuration of enumerator -chief enumerator (supervisor) – 
coordinator (observer) – headquarter, respectively as it is stated in GEO22/2020 and described as a 
functionality of the Survey Solution in Figure 1. This setting solves the workforce management, the 
operations management and the time and expense reporting. The data collection is to be performed by 
using tablets either by the enumerator or by the chief enumerator (supervisor) and specific training 
will be in place for all users.  

The actual census will be effective if the management and governance structure will be applied as 
designed in the legal framework and combined with the workflow set-up this will be applicable from 
the first day of GAC. Specific reports are to be developed and put in place and connected with Survey 
Solutions. Direct importing the reports from SuSo in a desktop-based application (Excel) for 
confirming the questionnaires completed and time spent by DTS will be put in place. 

4.2. IT infrastructure for actual GAC 

4.2.1. Hardware in place – servers and operation systems 
The limitation imposed by the IT infrastructure in place for the actual census (contracting process 
delayed due to specific requirements for procurement process and endorsements requested at national 
level), has to be solved with support from STS, in the configuration designed for the GAC (data 
collection and data production) under Output 4.1.b7 or at maximum available. The figure below 
presents recommended production environment for actual GAC. 
 
Figure 6 - GAC Production environment 

 
Installing and configuring the servers will be performed by specialized staff of STS and experts of the 
World Bank with the participation of INS specialists in an effort of know-how transfer and hands-on 

 
7 Output 4.1.b – includes recommendations for specifications of integrated IT system of INS for (GAC, PHC, SICCA, inter-
census surveys, etc), delivered in September 2020 
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 starting tablets configuration in March 2021 considering the number of the tablets; 
 possibilities for enumerators to have some testing before the real GAC. 
 The configurations are to be made with final credentials.  
 Instructions are to be provided to DTS for tablets configuration and indicate rga.insse.ro 

server. 
 

b) Actions in preparing the tablets GAC: 
1. Upgrade the rga.insse.ro SuSo server to the latest version available 21.01.7 (build 30747) 

[28-30.mar.2021] 
2. Creating the credentials Interviewers, Supervisors, HQ, Observers [30-31.mar.2021] 
3. Import the latest version of the questionnaire [31.mar.2021] 
4. Creating the assignments [31.mar.2021] 
5. Tablets configuration [Territorial offices: 01-20.apr.2021] 
6. Testing the tablets and the questionnaire [Territorial offices: 01-25.apr.2021] 

c) Actions required for go-live production (actual GAC): 
1. Installing the latest version 21.01.7 (build 30747) of SuSo on new infrastructure [until 

20.apr.2021] 
2. Lock the updates on the server during the period May 10– July 31 2021. 
3. Creating the credentials Interviewers, Supervisors, HQ, Observers [until 25-28.apr.2021] 
4. Import the latest version of the questionnaire [until 25-28.apr.2021] 
5. Creating the assignments [until 25-28.apr.2021] 
6. Shutting down the actual infrastructure of GAC pilot [28.apr.2021] 
7. Starting the new infrastructure as the https://rga.insse.ro address [28.apr.2021] 
8. Testing the tablets on new infrastructure [28-30.apr.2021] 

 

4.2.3. Technical and Respondents Call Centre 
INS and STS will collaborate to have in place and functional the Technical Call Centre as a 
recommendation and a requirement of a good practice from previous censuses. Moreover, the CAPI 
process will generate situations when the missing coverage of mobile data could generate reasonable 
questions to enumerators, and they will be more conformable to appeal a call center. 

The call center for respondents becomes critical in the actual GAC in the case of no public campaign 
in place and has to be implemented. The experience of the collaboration and support from STS, 
corroborated with the statements of GEO22/2020 on mandatory actions, including the call center, 
could ensure its functioning. It is recommended to prepare in advance the call center operators and 
inform them about the main topics of census, being able this way to get familiarized with the operations 
and anticipate questions and needed answers from respondents. This component of the call center is a 
separate one from the technical call center (dedicated to enumerators), but as physical equipment is a 
sole one including the two functions.  

4.3. Training 

The training of the enumerators, supervisors and observers is critical for performing the actual GAC. 
By that, the training plan proposed under Output 2a. is recommended to be applied and structured on 
the specifics of the territory (number of census staff, availability of premises, pandemic situation and 
restrictions applicable at local level). Hands-on training (using the tables in direct training) will ensure 
the learning of the application features and use. The following recommendations should be applied:  

- At training, the tablets configured with the final credentials and with a link to the 
rga.insse.ro server are handed over to enumerators. 
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5. Annexes 
Annex 1 – GAC Solution detailed configuration 

 
The most accurate description of the configuration of all system(s) components is to provide the 
installation logs, which are presented below. 

1. Load Balancer installation log 
Steps performed in configuring load balancing server: 

1. Enable name resolution – edit /etc/resolv.conf with Google public DNS services: 
nameserver 8.8.8.8 

nameserver 8.8.8.4 

2. Install yum-utils, gcc: 
# yum -y install epel-release yum-utils gcc 

3. Download nginx-1.18 stable release, openssl-1.1.1c and nginx-sticky-module-ng into /home/admin: 
$ wget https://nginx.org/download/nginx-1.18.0.tar.gz 

$ wget https://www.openssl.org/source/openssl-1.1.1c.tar.gz 

$ wget https://bitbucket.org/nginx-goodies/nginx-sticky-module-ng/get/08a395c66e42.zip  

4. Decompress the archives and change current user to root: 
$ gunzip nginx-1.18.0.tar.gz 

$ tar -xvf nginx-1.18.0.tar 

$ gunzip 08a395c66e42.zip 

$ cd nginx-1.18.0 

$ su 

5. Install nginx from source: 
# yum install nginx  

# ./configure --sbin-path=/usr/local/nginx/nginx --conf-path=/usr/local/nginx/nginx.conf --pid-
path=/usr/local/nginx/nginx.pid --with-http_ssl_module --add-module=/home/admin/nginx-goodies-nginx-sticky-module-
ng-08a395c66e42 --with-http_gunzip_module --with-http_gzip_static_module --with-http_stub_stUATs_module --with-
openssl=/home/admin/openssl-1.1.1c 

# make 

# make install 

6. Configure nginx as a service. Edit /etc/systemd/system/nginx-1.18.0.service: 
[Unit] 

Description=nginx 1.18.0 

After=syslog.target network.target 

 

[Service] 

Type=forking 

EnvironmentFile=/etc/sysconfig/nginx-1.16.0 

ExecStart=/usr/local/nginx/nginx $CLI_OPTIONS 
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ExecReload=/usr/local/nginx/nginx -s reload 

ExecStop=/usr/local/nginx/nginx -s quit 

 

[Install] 

WantedBy=multi-user.target 

7. Reload daemons: 
# systemctl daemon-reload 

8. Edit /etc/sysconfig/nginx-1.18.0 
# Command line options to use when starting nginx 

#CLI_OPTIONS="" 

9. Edit NGINX configuration file (/usr/local/nginx/nginx.conf) as follows: 
user  nginx; 

worker_processes  1; 

 

error_log  /var/log/nginx/error.log warn; 

pid        /var/run/nginx.pid; 

 

 

events { 

    worker_connections  1024; 

} 

 

 

http { 

    include /usr/local/nginx/mime.types; 

    default_type  application/octet-stream; 

 

    log_format  main  '$remote_addr - $remote_user [$time_local] "$request" ' 

                      '$stUATs $body_bytes_sent "$http_referer" ' 

                      '"$http_user_agent" "$http_x_forwarded_for"'; 

 

    access_log  /var/log/nginx/access.log  main; 

 

    sendfile        on; 

    #tcp_nopush     on; 
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 keepalive_timeout  65; 

 gzip  on; 

 include /etc/nginx/conf.d/*.conf; 

 map $http_upgrade $connection_upgrade { 

 default Upgrade; 

 ''      close; 

 } 

} 

10. Edit /etc/nginx/conf.d/rga.conf:

server { 

 server_name  rga.insse.ro; 

 #charset koi8-r; 

 access_log  /var/log/nginx/rga.access.log  main; 

 location / { 

 proxy_pass http://xxx xxx.xx xx xxxx; 

 proxy_read_timeout 90; 

 proxy_http_version 1.1; 

 proxy_set_header   Upgrade $http_upgrade; 

 proxy_set_header   Connection $connection_upgrade; 

 proxy_set_header   Host $host; 

 proxy_cache_bypass $http_upgrade; 

 proxy_set_header   X-Forwarded-For $proxy_add_x_forwarded_for; 

 proxy_set_header   X-Forwarded-Proto $scheme; 

 } 

 location /metrics { 

 deny all; 

 } 
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 listen 443 ssl; # managed by Certbot 

 ssl_certificate /etc/letsencrypt/live/rga.insse ro/fullchain.pem; # managed by Certbot 

 ssl_certificate_key /etc/letsencrypt/live/rga.insse ro/privkey.pem; # managed by Certbot 

 include /etc/letsencrypt/options-ssl-nginx.conf; # managed by Certbot 

 ssl_dhparam /etc/letsencrypt/ssl-dhparams.pem; # managed by Certbot 

} 

server { 

 if ($host = rga.insse ro) { 

 return 301 https://$host$request_uri; 

 } # managed by Certbot 

 server_name  rga.insse.ro; 

 listen 80; 

 return 404; # managed by Certbot 

} 

11. Edit /etc/nginx/conf.d/stub_stUATs.conf
server { 

 server_name  stub; 

 #charset koi8-r; 

 access_log  /var/log/nginx/stub.access.log  main; 

 listen 8080; 

 location / { 

 stub_stUATs; 

 allow xxx xxx.xx xx; #only allow requests from monitoring server 

 deny all;  #deny all other hosts 
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    } 

} 

12. Start Enable nginx when system boots: 
# systemctl start nginx-1.18.0 

# systemctl enable nginx-1.18.0 

13. Install CertBot Let’s Encrypt client: 
# yum install certbot-nginx 

14. Install Let’s encrypt SSL certificates: 
# certbot --nginx --nginx-server-root /usr/local/nginx --nginx-ctl /usr/local/nginx/nginx -d recensaminte.insse ro 

# certbot --nginx --nginx-server-root /usr/local/nginx --nginx-ctl /usr/local/nginx/nginx -d rpl.insse ro 

# certbot --nginx --nginx-server-root /usr/local/nginx --nginx-ctl /usr/local/nginx/nginx -d rga.insse.ro 

15. Set up SSL certificate auto-renewal by editing crontab 
#crontab -e 

15 3 * * * /usr/bin/certbot renew --quiet 

16. Add node_exporter repository 
# curl -Lo /etc/yum repos.d/_copr_ibotty-prometheus-exporters repo 
https://copr fedorainfracloud.org/coprs/ibotty/prometheus-exporters/repo/epel-7/ibotty-prometheus-exporters-epel-7.repo 

17. Install node_exporter 
# yum install node_exporter 

18. Start and enable node_exporter as a service 
# systemctl start node_exporter 

# systemctl enable node_exporter 

19. Start and enable firewall: 
# systemctl start firewalld 

# systemctl enable firewalld 

20. Enable firewall rules: 
# firewall-cmd --permanent --zone=public --add-service=http 

# firewall-cmd --permanent --zone=public --add-service=https 

# firewall-cmd --permanent --zone=public --add-port=8080/tcp 

# firewall-cmd --permanent --zone=public --add-port=9100/tcp 

# firewall-cmd 

 
 
 
 
 
 
 
 
 



 

32 
 

2. GAC pilot installation log 
 

Steps performed in configuring application server nodes: 
 

1. Add Web Server role and telnet client feature to the node: 
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2. Change the name of the node to INS-STS-GAC and workgroup to INS-STS-WG and restart the nodes: 

 

3. Install Microsoft .NET Core Runtime 3.1.6: 
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4. Install PostgreSQL 12.4.1: 
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5. Install Survey Solutions 20.8.2.29147: 
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6. Allow communication from load balancer by adding firewall rules: 
Open Windows Defender Firewall 

 

Go to “Advanced settings” 
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Create a new inbound rule by left clicking on the “Inbound Rules”-> “New rule …” 
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7. Edit C:\Survey Solutions\Site\appsettings.production as follows and restart IIS. Note that PostgreSQL password 
is masked and Capcha and GoogleMap sections contains settings tied to a personal Google subscription, so should 
be replaced with INS Google subscription keys: 

[Headquarters] 

BaseUrl=https://rga.insse ro 

TenantName=hq 

[Apks] 
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ClientApkPath=Client 

[Designer] 

DesignerAddress=https://designer mysurvey.solutions 

[FileStorage] 

AppData=..\Data_Site 

TempData=..\Data_Site 

[ConnectionStrings] 

DefaultConnection=Persist Security Info=true;Server=127.0.0.1;Port=5432;User 
Id=postgres;Password=********;Database=SurveySolutions 

[Captcha] 

CaptchaType=Recaptcha 

SecretKey=6LefktQZAAAAAJIIId24movW7-9kfc74O5qSzD5e 

SiteKey=6LefktQZAAAAACHBtdRE3AbDbAlBGwa-MvGZE4AK 

Version=v2 

[GoogleMap] 

ApiKey=AIzaSyCrg8h3FK1rfiNWQFK3M-fBnWaCr0wI760 

ApiBaseUrl=https://maps.googleapis.com 

BaseUrl=https://google.com 
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Annex 2 – Maintenance procedures for GAC environment 
 
In order to maintain functional testing environment for RGA, some relevant procedures are required. Those 
procedures consist in: 

 Initializing the environment  
 Patching and updating WORLD BANK software when functional issues are addressed in the source 

code 
 Monitoring the environment 

In order to be able to run those procedures, a VPN connection is required to the RGA environment, hosted by 
STS. 

1. GAC environment initialization 
In order to initialize GAC environment, the most suitable way is to clear the database. Since some settings are 
encoded in database, additional steps are required in order to prepare the environment for subsequent load tests. 
The whole procedure is described here: 

1. Access INS-STS-GAC and stop IIS service (Start->Windows Administrative Tools->Internet 
Information Service (IIS) Manager): 

 

 
 

2. Run psql command line tool (Start->PostgeSQL 12-> SQL Shell) and drop drop the database 
“SurveySolutions”: 

 
Server [localhost]: 

Database [postgres]: 

Port [5432]: 

Username [postgres]: 

Password for user postgres: 

psql (12.4) 

WARNING: Console code page (437) differs from Windows code page (1252) 

         8-bit characters might not work correctly. See psql reference 

         page "Notes for Windows users" for details. 

Type "help" for help. 

postgres=# drop database "SurveySolutions"; 
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3. Start IIS service (Start->Windows Administrative Tools->Internet Information Service (IIS) Manager): 

 

 
 

4. Click on Survey Solution icon on the desktop and provide default administrator credentials 
 

5. Setup Survey Solution application as recommended by World Bank: 
 

 Create minimal set of users (headquarter, supervisor, interviewer roles) 
 Import questionnaire from Survey Solution Designer 
 Assign questionnaire to interviewer user in web mode and start web mode 

 

2. Patching and updating World Bank software 
 

World Bank software components for RGA environment consist in: 
 Survey Solution Headquarter application installed on INS-STS-GAC 

 
For patching and updating Survey Solution application, the steps below must be executed: 
 

1. Consult https://support mysurvey.solutions/release-notes/ and decide if new release should be 
deployed. 

2. In case there will be a deployment, copy C:\Survey Solutions\Site\appsettings.production in a safe 
location for INS-STS-GAC. 

3. On INS-STS-GAC uninstall Survey Solutions application, restart the node and install new release from 
https://mysurvey.solutions/en/index html#download-section.  

4. On INS-STS-GAC, copy appsettings.production from the safe location in C:\Survey 
Solutions\Site\appsettings.production and restart IIS. 
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3. Monitor GAC environment 
 
For monitoring GAC environment there is no specialized monitoring system deployed. Since all components 
are installed on the same virtual machine, resource monitoring can be done by simply launching Task Manager. 
 
As for applications logs, those are available in C:\Survey Solutions\logs. 
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Disclaimer 

This report is a product of the staff of the World Bank. The findings, interpretation, and 
conclusions expressed in this paper do not necessarily reflect the views of the Executive 
Directors of the World Bank or the governments they represent. The World Bank does not 
guarantee the accuracy of the data included in this work and does not assume responsibility for 
any errors, omissions, or discrepancies in the information, or liability with respect to the use of 
or failure to use the information, methods, processes, or conclusions set forth. The boundaries, 
colors, denominations, and other information shown on any map in this work do not imply any 
judgment on the part of the World Bank concerning the legal status of any territory or the 
endorsement or acceptance of such boundaries.  
This report does not necessarily represent the position of the European Union or the Romanian 
Government. 
 
 
 
Copyright Statement 
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work without permission may be a violation of applicable laws. 
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complete information to either: (i) the Romanian National Institute of Statistics (16, Libertății 
Blvd., District 5, Bucharest, Romania); or (ii) the World Bank Group Romania (31, Vasile 
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Introduction  

This report presents the advisory services provided during the “two (2) five-day 
workshops for NIS statisticians in methodologies and tools for transforming 
questionnaires in intelligent statistical e-questionnaires” as part of Output 14 under 
the Reimbursable Advisory Services (RAS) Agreement on Romania Capacity Building 
for Statistics (Project No. P167217). The project is implemented by the National 
Institute of Statistics (INS) with support from the World Bank (WB).  

Through this Output, support was provided to the National Institute of Statistics (INS) 
for preparing the implementation of the General Agriculture Census round 2020 and 
for documenting the process of elaborating the electronic questionnaires for major 
statistical works on agriculture. The advisory services consisted of two five-day 
workshops on the Survey Solutions Designer App. The workshops were attended by 28 
persons in case of the first workshop for beginners, and 25 persons in case of the second 
one for advanced users. The knowledge gained by the participants will support the 
preparatory work for the post GAC surveys (structural surveys in agriculture).  

The report presents the process for organizing the workshops and the activities 
performed, the topics covered, the agenda, the materials developed, the observations of 
the experts/trainers and several conclusions and recommendations for further 
improving the skills of the INS statisticians. The materials produced for the workshops 
are available in electronic format and are described in the annexes of this report. 

The participants in the workshops offered feedback on the process, knowledge, and 
skills acquired, showing good understanding of the principles, concepts, tools, and 
processes of creating templates for data collections for different types of surveys. 
Among the skills acquired, the participants can now use different tools and 
methodologies associated with the preparation of nationwide surveys. 
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1. Preparation of the workshops 

The INS carries out year by year sampling surveys at national or regional level to 
produce statistics related to the agriculture sector in line with the requirements of 
national or international legislation and as stated in the Annual National Statistics 
Program. At the INS level, the methods of data collection vary from PAPI to CAPI or 
CAWI. In its effort to modernize the statistics production one important step of the INS 
is to transform questionnaires into electronic/intelligent e-questionnaires. In this 
context, through the RAS, two workshops have been organized, of five days each, for 
knowledge transfer on producing e-questionnaires in beginner and advanced conditions 
for INS specialists involved in production of agriculture statistics.  

A group of 28 experts were selected and nominated by the INS to attend the workshops. 
Most of the selected experts participated in both workshops, initially in the one for 
beginners, held in February 2020, in a face-to-face approach, and subsequently in the 
one for advanced users, held in October 2021, online, as the COVID-19 pandemic 
limited the possibilities of face-to-face meetings and collective activities. 

Considering the needs of the participants and the requirements for preparing the e-
questionnaires, the objectives of the workshops were to: (i) provide knowledge on the 
Survey Solution Designer application components; (ii) train participants in creating a 
basic questionnaire: the interface of the Designer app, the different basic and novel 
components of a questionnaire template, multilingual questionnaires, picture 
attachments and the collaboration features included in the Designer application; iii) the 
use of the C# language in the Survey Solution Designer application, functions and 
syntax, exceptions in expressions, useful expressions and type of questions, LINQ and 
lambda functions, lookup tables, different validations and enabling conditions and 
patterns; (iv) explain the differences in designing questionnaires for CAPI and CAWI 
surveys; and (v) practice the development of e-questionnaires. Both workshops covered 
subjects related to the process of preparing questionnaire templates for data collections 
for different types of surveys. 

In organizing the workshops, the following main activities were considered: 

- Workshop preparation: the focus was on identifying the topics responding to 
the needs for knowledge transfer. The topics of the workshops and the agenda 
were set together by the WB experts and the INS specialists. The production of 
materials and accessories necessary for organizing the classes (presentations, 
case studies, login application access) were prepared by the WB experts 
covering the agreed topics. The premises and the equipment for organizing the 
workshops were provided by the INS.  

- Workshop delivery and results: following agreement on the scope and agenda, 
two five-day workshops were delivered by the WB experts to the participants 
selected and nominated by the INS, in the format of face-to-face, respectively 
online, during the periods agreed. The participants were allowed to use Survey 
Solutions Designer and practice on developing questionnaires and use 
examples.  
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2. Activities performed   

Workshops’ preparation  

The preparation of the workshops was based on topics covering the needs for 
developing the e-questionnaires identified by the WB experts and INS specialists and 
agreed as part of the agenda.  

The topics for the beginner users’ workshop were: 
• Survey Solutions overview 
• Designer dashboard and Questionnaire editor 
• Questionnaire components and actions with them 
• Basic question types (text, numeric, list, and Date questions). 
• Tester application and Web-Tester 
• Categorical questions and reusable categories 
• Questionnaire history 
• Rosters 
• Novel questions 
• Functions and syntax 
• Enabling conditions and validation rules 
• Macrosses, variables 
• Attachments and text-formatting, and substitutions 
• Resources and communication with Survey Solutions 
• Collaboration, comments and PDF version of the questionnaire 

 
The topics for the advanced users’ workshop were: 

• New features in Survey Solutions 
• Roster’s display modes 
• Multi-select combobox 
• Collections of categories 
• Classifications 
• Test Scenarios 
• Functions and Syntax 
• Dealing with exceptions in expressions 
• Useful expressions for a set of questions 
• Useful expressions for date type questions  
• LINQ and lambda functions 
• Selection of member/item within a category 
• Random selection 
• Lookup tables 
• Conditions in Household/agriculture holding rosters 
• Linked questions and filters for them 
• Rosters and enabling conditions 
• Introduction to CAWI. 

 

Based on the topics agreed, as above, the agenda for each type of workshop was 
developed (see Annex 1). The experts also developed training materials that included 



8 
 

presentations, training exercises, video compilations and relevant online articles for the 
Survey Solutions support page.  

Presentation materials and training questionnaires with exercises are attached in 
electronic form (archive available) to be put at the disposal of the participants and the 
INS (see Annex 2 and Annex 3 to this report).  

The video materials are available on the YouTube channel of Survey Solutions: 
https://www.youtube.com/channel/UCzGrZ3FiEu5NbDJB2GKazOA  
Online help can be found on the Survey Solutions support portal: 
http://support.mysurvey.solutions. 
 
Workshop delivery and results 

The first workshop for the beginners was delivered face-to-face during 17-21 of 
February 2020 for 28 participants. The second workshop was held in an on-line format 
for the advanced users during 18-22 of October 2021, for 25 participants, a measure 
imposed by the COVID-19 pandemic. The list of participants is available at the INS for 
both workshops. 

The workshops were delivered following several key principles: 
• Interaction: Participants were encouraged to engage in the workshop 

discussions. All sessions of the workshop covered topics and practical activities 
that generated interesting discussions and exchanges of ideas. 

• Practicality: Examples were based on real situations for the Romanian 
statistics and the international experience. They were used to contextualize the 
needed tools for e-questionnaire development for census and inter-census 
periods and highlight their usefulness in addressing relevant issues. 

• Learner (participant) - centered: Participants were encouraged to propose 
examples from their own experience to apply the means, approaches and 
methodologies taught. 

• Complementarity: Experts highlighted links, connections and 
complementarity of content across the different sessions of workshops whilst 
avoiding duplication and overlap. 

 
Different teaching and coaching methods and tools used for e-questionnaires 
development were used intensively during the workshops, among which: 

• Presentation (in PowerPoint) 
• Sample of questionnaires 
• Survey Solution Designer application 
• Brainstorming  
• Case studies 
• Q&A sessions 

 
As a result of the workshops, the participants were taught how to write a basic 
enablement and validation conditions. Also, participants learned to write beginner 
validation, enablement and filter expressions using the C# programming language and 
LINQ expressions. 
 

https://www.youtube.com/channel/UCzGrZ3FiEu5NbDJB2GKazOA
http://support.mysurvey.solutions/
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Besides some technical difficulties in terms of internet connection during the face-to-
face workshop the knowledge transferred to the participants was well delivered and 
appreciated by them. In the case of the advanced workshop (online), all equipment and 
connections worked very well for the entire period. An Interviewer account was created 
for each participant, and they had the opportunity to work through the Supervisor and 
Headquarter accounts on the examples presented during the workshop.  
 
Examples of the administration and production of data for a questionnaire, including 
pre-loading data into the questionnaire 
(https://designer.mysurvey.solutions/questionnaire/details/9219f3fcadcc456694629a1
721685327 ) were presented during workshop. The demonstration of automatic 
approval of the completed questionnaires through the API method was made resulting 
in an R. script (Annex 3). 

3. Conclusions and recommendations 

The two workshops were designed to ensure an effective knowledge transfer from the 
experts of the WB to the participants through in-depth presentation and practice on the 
topics related to using Survey Solutions Designer App and transforming questionnaires 
into e-questionnaires. The participants were also taught the two different methods they 
can use to test questionnaires: 1) using the web-tester integrated with the Designer 
application and 2) using the Tester application on the tablet. 

In terms of the advanced workshop, the participants were connected and active all day 
long in webex sessions and used the chat for questions and answers. The participants 
were familiar with the Survey Solution platform and this allowed the group to go 
through the topics in the rhythm corresponding to the daily program, without syncope. 
Moreover, the participants were active and performed the practical activities daily on a 
real collection server opened through the "self-service-portal" mechanism on the site 
https://mysurvey.solutions/ . 

An important objective and expected result of the workshops was to establish teams 
within the INS which have information and can use the tools for designing the e-
questionnaires.  

One important result of advanced workshop was the hands-on practice on e-
questionnaires applicable for current activities of the INS. Several issues were observed 
during training, allowing to make recommendations for improving the questionnaires, 
such as: 

- rewriting some questions to be more suitable for the CAPI collection method. 

- rewriting the explanations / instructions for some questions so that they are 
suitable for the respondent who will complete the questionnaire without an 
intermediary (enumerator/interview operator). 

- for the CAWI mode, considering that a questionnaire will be completed by a 
person without the advice of an enumerator / interview operator, the 
questionnaire must be tested on a sample of people from as many professions 
as possible, with different levels of education and various ages, and depending 

https://designer.mysurvey.solutions/questionnaire/details/9219f3fcadcc456694629a1721685327
https://designer.mysurvey.solutions/questionnaire/details/9219f3fcadcc456694629a1721685327
https://mysurvey.solutions/
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on the way of interaction with the questionnaire to adapt for a better presentation 
of information, questions and sections. 

- establishing the flow of administration and data collection, both before the 
design of the questionnaire, but also whenever it is necessary so that, at the end 
of the questionnaire, the training of the enumerators / interview operators is 
carried out correctly. 

- testing the entire data collection and production flow, from the design stage 
(design), import and assignment (assignments), approval and rejection of 
questionnaires, the operation of each user role, to the export of collected data 
and transformation in microdata. 

The working tools for preparing the e-questionnaires (login and access to Survey 
Solutions Designer App) are made available to the participants and can be used in the 
future in the process of revision or update of the e-questionnaires.  

To strengthen and offer continuous support on preparing surveys by using CAPI/CAWI 
data collection methods and developing e-questionnaires, continuous training and 
coaching, in-house or outsourced, shall be provided to the INS specialists, both through 
specific trainings in using the Survey Solutions Designer App, and through workshops 
for transforming questionnaires into intelligent statistical e-questionnaires. 

 

 

 

4. Annexes 

Annex 1 - Agenda of workshops 
Annex 2 - Presentations during workshops 
Annex 3 - Questionnaire practice 
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Annex 1 – Agenda of workshops 
 

1. Introductory/Beginner users’ workshop agenda 

 

Day 1 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09:30 – 11.30 Survey Solutions Overview 

11.15 – 11.30 Break 
11.30 – 12.15 Designer dashboard and Questionnaire editor 

Questionnaire components and actions with them. 
12.15 – 14.00 Break 
14.00– 15.45 Basic question types (text, numeric, list, and Date questions). 

15.45 – 16.00 Break 
16.00 - 16.30 Tester application and Web-Tester. 

 

 Day 2 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09:30 – 11.30 Categorical questions and reusable categories. 
11.15 – 11.30 Break 
11.30 – 12.15 Questionnaire history 

12.15 – 14.00 Break 
14.00– 15.45 Rosters part 1 
15.45 – 16.00 Break 
16.00 - 16.30 Rosters part 2 
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Day 3 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
11.15 – 11.30 Break 
11.30 – 12.15 Functions and Syntax 
12.15 – 14.00 Break 

14.00– 15.45 Enabling conditions and validation rules. 
Validation in rosters. 

15.45 – 16.00 Break 
15.00 – 15.45 Macrosses, variables. 

 

Day 4 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Attachments and text-formatting, and substitutions. 
11.15 – 11.30 Break 
11.30 – 12.15 Translations. 
12.15 – 14.00 Break 

14.00– 15.45 Advanced categorical questions.Filters  
15.45 – 16.00 Break 
16.00 - 16.30 Resources and communication with Survey Solutions.  

Developing exercise 
 

Day 5 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Collaboration, comments and PDF version of the questionnaire. 
11.15 – 11.30 Break 
11.30 – 12.15 Scenarios based on AG questionnaire 
12.15 – 14.00 Break 

14.00– 15.45 Assessment 
15.45 – 16.00 Break 

16.00 - 16.30 Q&A and review of the training 
Conclusions 
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2. Advanced users’ workshop agenda 

Day 1 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 New features in Survey Solutions p1 

a. Roster’s display modes 
b. Multi-select Combobox 

11.15 – 11.30 Break 
11.30 – 12.15 New features in Survey Solutions p2. 

a. Collections of categories 
b. Classifications 
c. Test Scenarios 

12.15 – 14.00 Break 
14.00– 15.45 Functions and Syntax  

Dealing with exceptions in expressions 
Useful expressions for a set of questions 

15.45 – 16.00 Break 
16.00 - 16.30 Questions and answers Day 1 

 

 Day 2 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Useful expressions for date type questions  
11.15 – 11.30 Break 
11.30 – 12.15 LINQ and lambda functions p.1 

12.15 – 14.00 Break 
14.00– 15.45 LINQ and lambda functions p.2 . 

Selection of member/item within a category 
15.45 – 16.00 Break 
16.00 - 16.30 Questions and answers Day 2  
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Day 3 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Random selection p.1 

11.15 – 11.30 Break 
11.30 – 12.15 Random selection p.2 
12.15 – 14.00 Break 

14.00– 15.45 Lookup tables p.1 . 
Lookup tables p.2 . 

15.45 – 16.00 Break 
15.00 – 15.45 Questions and answers Day 3  

 

Day 4 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Conditions in Household/agriculture holding rosters 
11.15 – 11.30 Break 
11.30 – 12.15 Linked questions and filters for them 
12.15 – 14.00 Break 

14.00– 15.45 RosterVector in household/agriculture holding roster 
Rosters and enabling conditions 

15.45 – 16.00 Break 
16.00 - 16.30 Questions and answers Day 4  

 

Day 5 

Time Activities 
08.30 – 09.30       Validation of participants and other technical issues 
09.30 – 11.15 Introduction to CAWI 
11.15 – 11.30 Break 
11.30 – 12.15 Assessment 
12.15 – 14.00 Break 

14.00– 15.45 Questions and answers Day 5 
15.45 – 16.00 Break 

16.00 - 16.30 Conclusions 
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Annex 2 – Presentations during workshops 
 
1. Presentations for beginner users’ workshop (cover-pages) 
 

 
Presentations are available in electronic format in the archive provided with the Report. 

 

 

 

 

 

 

Oleksandr Krivtsov, SergiyRadyakin
February,2020

Survey Solu�ons: Overview

Survey Solu�ons Design Tools

Basic ques�ons’ types and their 
proper�es Tester applica�on / Web Tester

Categorical ques�ons History

Rosters Novel ques�on types

Syntax and Func�ons
Enabling and valida�on 

condi�ons

Condi�ons in Rosters System generated Variables for 
condi�ons Macros and Variables
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2. Presentations for advanced users’ workshop (cover-pages) 

 
 

Presentations are available in electronic format in the archive provided with the Report. 
  

Oleksandr Krivtsov, Sergiy Radyakin
February, 2020

Survey Solutions: Overview

 

Combobox

 

Classifications

 

Testing scenarios

 

Syntax and Functions

 

Dealing with exceptions

 

LINQ Expressions

 

Lookup tables

 

Random selection

 

Roster Vector

 

Computer Assisted Web 
Interviewing (CAWI)
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Annex 3 – Questionnaire practice 
 
1. Questionnaire practice for beginner users’ workshop (excerpt) 
 
Romania Beginners Examples 
SURVEY IDENTIFICATION INFORMATION 
QUESTIONNAIRE DESCRIPTION 
 
BASIC QUESTIONS' TYPES 
Sub-sections: 4, No rosters, Questions: 11, Static texts: 13. 
 
CATEGORICAL QUESTIONS 
Sub-sections: 4, No rosters, Questions: 14, Static texts: 15. 
 
ROSTERS 
Sub-sections: 4, Rosters: 4, Questions: 14. 
 
ROSTER DISPLAY MODES + NESTED ROSTER 
Sub-sections: 4, Rosters: 6, Questions: 16. 
 
NOVEL QUESTION TYPES 
Sub-sections: 5, No rosters, Questions: 9, Static texts: 9. 
 
SYNTAX AND FUNCTIONS 
Sub-sections: 3, No rosters, Questions: 7, Static texts: 3, Variables: 4. 
 
ENABLING AND VALIDATION CONDITIONS 
Sub-sections: 5, Rosters: 2, Questions: 23. 
 
MACRO & VARIABLES 
No sub-sections, Rosters: 1, Questions: 7, Static texts: 2, Variables: 5. 
 
FILTERS 
Sub-sections: 3, Rosters: 2, Questions: 10. 
 
FORMATTING, ATTACHMENTS, AND SUBSTITUTIONS 
Sub-sections: 2, No rosters, Questions: 2, Static texts: 5. 
 
ADVANCED CATEGORICAL QUESTIONS 
Sub-sections: 2, Rosters: 1, Questions: 11. 
 
RECOURCES AND COMMUNICATION 
No sub-sections, No rosters, No questions, Static texts: 6. 
 
EXERCISES 
No sub-sections, No rosters, No questions, Static texts: 5. 
 
APPENDIX A — VALIDATION CONDITIONS AND MESSAGES 
APPENDIX B — CATEGORIES 
APPENDIX C — CATEGORIES FILTERS 
LEGEND 

 
 

The Questionnaire in full is available in electronic format in the archive provided with 
the Report. 
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2. Questionnaire practice for advanced users’ workshop  
 

Romania Advanced Examples 
SURVEY IDENTIFICATION INFORMATION 
QUESTIONNAIRE DESCRIPTION 
 
PRACTICE 
No sub-sections, No rosters, Questions: 1. 
 
ROSTER DISPLAY MODES + NESTED ROSTER 
Sub-sections: 4, Rosters: 6, Questions: 15. 
 
CATEGORICAL QUESTIONS 
Sub-sections: 3, No rosters, Questions: 15, Static texts: 15. 
 
SYNTAX AND FUNCTIONS 
Sub-sections: 3, No rosters, Questions: 7, Static texts: 3, Variables: 4. 
 
LINQ AND LAMBDA EXPRESSIONS 
Sub-sections: 4, Rosters: 2, Questions: 11, Static texts: 2, Variables: 15. 
 
USEFUL EXAMPLES 
Sub-sections: 7, Rosters: 2, Questions: 18, Static texts: 5, Variables: 7. 
 
DATE QUESTIONS 
Sub-sections: 6, No rosters, Questions: 14, Static texts: 6, Variables: 16. 
 
SELECT BY CATEGORY 
Sub-sections: 14, Rosters: 9, Questions: 23, Static texts: 7, Variables: 19. 
 
RANDOM SELECTION 
Sub-sections: 6, Rosters: 4, Questions: 14, Static texts: 5, Variables: 15. 
 
HH 
Sub-sections: 2, Rosters: 8, Questions: 25, Static texts: 5, Variables: 17. 
 
LOOKUP TABLES 
Sub-sections: 10, Rosters: 5, Questions: 41, Static texts: 3, Variables: 12. 
 
LINKED QUESTIONS 
Sub-sections: 1, Rosters: 2, Questions: 10. 
 
MATERIALS 
No sub-sections, No rosters, No questions, Static texts: 2. 
 
APPENDIX A — ENABLING CONDITIONS 
APPENDIX B — VALIDATION CONDITIONS AND MESSAGES 
APPENDIX C — CATEGORIES 
APPENDIX D — VARIABLES 
APPENDIX E — CATEGORIES FILTERS 
LEGEND 

 
 
The Questionnaire in full is available in electronic format in the archive provided with 
the Report. 
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3. The R. script for automatic approval of the completed questionnaires through 
the API method. 
 
 
The R. script for the automatic approval of the questionnaires completed by the API 
method (automate_approvals.R) is available in the archive with the materials of the 
workshops. 
 

automate_approvals.
R  

 
 



 

 
 

 

 
Competence makes a difference! 

Project selected under the Administrative Capacity Operational Program, co-financed by European Union from the European Social Fund 
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Oleksandr Krivtsov, Sergiy Radyakin
February, 2020

Survey Solutions: Overview

Survey solutions

Survey Solutions is a free software for data collection and 
survey management developed in the Data group of The 
World Bank.

Applications

• improve data quality;
• speed up data availability;
• simplify routing and survey 

coordination.

Use of Survey Solutions can 
help solve common data 
collection problems:

Applications

Survey Solutions provides rich 
functionality for planning,  
design and implementation of 
surveys and is suitable for 
surveys of all types:

household income and 

budget surveys,

labor force surveys,

agricultural surveys,

health surveys,

enterprise surveys, etc.

Our clients and partners
Surveys Solutions pipeline: 2500 + national surveys in 170 countries

22,200,000+ face-to-face interviews

Our clients and partners
Our clients and partners are National Statistical Offices, NGOs, 
Universities, Think Tanks, Private firms and e.c..
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Components and Roles

 Designer;

 Tester;

 Headquarter;

 Interviewer;

 Supervisor;

 Administrator;

 Observer.

Assignments

Survey Solutions software 
operates based on assignments. 
An assignment contains:

1. survey questionnaire;
2. responsible person;
3. identifying question;
4. number of interviews;
5. other attributes.

Assignments allow interviewing for sample-based surveys or 
listing/census enumerations, various mixtures of modes.

Sample-based surveys Census and Listing operations

Assignments Survey Solutions Flow

SUPERVISORS

OBSERVER HEADQUARTERS

INTERVIEWERS

DESIGNER

SAMPLE EXPORT

REPORTS

CHARTS

MAPS

DESIGNER

TESTER

Inputs and Outputs CAPI/CAWI/CATI and mixed modes

With Survey Solutions you can collect your data offline on tablets 
(CAPI), online using web-interface (CAWI), capture phone interviews 
(CATI), and conduct cost efficient mixed mode surveys.
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Commentaries

• Throughout the data collection, interviewers and supervisors can use the rich 
commenting features to exchange notes and requests about the data being collected, and 
Survey Solutions keeps track of all such communication for audit, training, and quality 
assurance.
•Commentaries may be question-specific or questionnaire-specific. 
•Exported with data, available for analysis after the survey.

Intuitive User Interface

Control quality of your data

Survey Solutions allows you to validate your answers and direct the 
interview flow; use macros, calculated variables and lookup tables to 
construct sophisticated data validation algorithms. 

Connectivity

Survey Solutions allows interviewing to be done offline, and the 
data is synchronized to the remote server when the connection 
becomes available.

Internet connection is
not required during
the interview in CAPI 
mode in the
household.

Global Solutions

Multiple translations can be 
prepared by the designer for the 
same questionnaire, interviewers 
and supervisors can then switch 
between them at will.

Writing questions text, options, instructions, error messages in any
language/script included in Unicode.

Capture any type of data with ease

With Survey Solutions you can design your surveys with a 
full range of standard and novel questions, utilize nested 
rosters and answer piping, cascading and linked questions 
and record information from external sensors.
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Novel Question Types

• Novel question types allow capturing information that goes beyond 
pen and paper, and let the interviewers capture:
 Location of the interview;
Map based area estimation;
 Audio recording;
 Images (of a house, person, document, product and e.c.);
 Scan barcodes of various types;

• Cascading selections narrow down the choices for the interviewer;
• Linked questions surve the information captured already in 

different part of the questionnaire: for example \who is the 
biological mother of John Smith?", \Who makes decisions on large 
purchases?"

Rosters

• Questions replication with rosters allow repetition of same 
questions to each household member or company employee.

• And the validation logic and skips will be automatically 
replicated too.

• Four types of rosters: fixed, or dynamic, triggered by numeric, 
multiple choice, or list questions.

• Rosters allow data collection in multiple levels of hierarchy, 
especially important for agricultural surveys with questions on 
multiple plots and crops. They can be implemented with 
nested rosters available in Survey Solutions!

GIS

With SuSo you can collect detailed GIS information on locations, 
distances, and areas, apply geofencing and guide interviewers to 
the point of interview offline using high resolution satellite 
images and built-in GPS receivers.

Connectivity GPS

Internet connection is not required for recording location of the 
households with GPS.

Offline maps Open Data and Useful Metadata

Survey Solutions exports data in tab-delimited data format, 
which is understood by virtually any major statistical package, 
spreadsheet or database management application.

Data can also be exported for use with Stata and SPSS statistical 
packages in their native binary formats.

Data preloading and creation of assignments in an automatic 
mode allow facilitation of large surveys and especially panel 
surveys with ease.
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Paradata

logging information on interview status changes; 
logging individual changes to the interview with timestamps
 supplement with the GPS location data to discover unusual 
patterns in enumerators work.

With this information: 
assess performance of the interviewers; 
estimate completion of survey; 
plan field operations and teams; 
creation of custom reports.

Secure and scalable

You can run your surveys on highly secure, scalable and free 
World Bank Cloud or deploy Survey Solutions on your own servers 
to fully control who and how could access your data.

No matter where the server is, Survey Solutions defends your 
data from unauthorized access and makes data and reports 
available only to authorized users. As a server administrator you 
can decide who is performing which role, and the scope of 
accessible information.

Instant data downloads and scheduled backups assure 
condence in safety and preservation of the collected data.

Supported

Survey Solutions is supported by a team of experts located in 
different time zones making advising faster and more responsive.

https://support.mysurvey.solutions/

More info
Everyone is welcomed to try Survey Solutions!
• The documentation for the software:

http://support.mysurvey.solutions
• User forum:

http://forum.mysurvey.solutions
• The web-based survey designer tool at:

http://designer.mysurvey.solutions
• "Survey Solutions Tester" app at Google (TM) Play
• Check for yourself how you can capture and accumulate the data 
using our 24/7-available demo server:

https://demo.mysurvey.solutions
• When ready, request and manage your dedicated Survey 
Solutions server: 

https://mysurvey.solutions
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Combobox

Multi-select: Combo box
 The typical use of this kind of question is most suitable for, e.g. agricultural surveys, 

where question like “What crops do you grow on this plot?” are common, and simply a 
large number of possible option categories

 The number of positive selections is still limited up to 200

How to createe a Combo box file
To create an auto complete question: 
Prepare a file of choices: tab delimited file with two columns numeric code and text 
label.

How to upload a Combo box file

Combo box

LIVE DEMO: how to create combo box file

Reusable categories
A questionnaire designer may define a set of categories and use them multiple 

times across the questionnaire in different single-select and multi-select questions. 
For example, the same list of all countries in the world could be reused for 
questions “Which countries have you visited?”, “Which country did you visit 
last?”, “Which country do you plan to go next?”.

There are numerous advantages of this 
approach:
Categories are defined once, subsequent reuse 
is faster for the designer;
Any changes in the list immediately affect all 
questions where these categories are used;
The questionnaire becomes more compact (in 
terms of its size);
There is less work for the translator as the 
translation needs to be supplied only once.
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Reusable categories: Step 1

To create a categories file: 
1. Click the Categories icon 

located on advanced panel.
2. Download the template.
3. Add your categories to the file.

1. ID – value(code) of an 
option;

2. Text – Title(text) of an 
option;

3. ParentId – used for 
cascading combo box 
mode.

4. Safe file as tab delimited.

Reusable categories: Step 2

After you created tab file with 
categories:
1. Click Upload New Categories 

button.
2. Specify the name of collection 

and press the Save button

Reusable categories: Step 3
To add a Collection of categories to a categorical question:
1. Open a question properties;
2. Select source of categories “Reusable categories”;

3. Select a Collection.

Reusable categories

LIVE DEMO: reusable categories
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Classifications

Classifications
The classification library allows users to draw from a library of public and/or private classifications (answer options). 
More than a convenience feature, the classification library aids with standardization of classifications–that is, 
alignment with intenational best practices and/or consistency with internal practices.

How to create a Classifications
You can create a private classification: 
1. Click on the Add classification button and specify the name of the classification and save it.
2. Click on the name of your classification and add list of categories.
3. To Edit/delete a classification name right click on the classification name and select your action.

Add a classification to a questionnaire
Classification could be added to most Categorical questions. 
To do that:
1. Create a categorical question;
2. Press Search for Classification button;
3. Click on the drop-down menu, optionally, to restrict search 

to the selected question bank folder.
4. Enter text in the Search for a question field in order to 

search for questions that contain that text.
5. Click on the question text in order to open up the question 

in the source questionnaire. In this way, the user can see 
question in its original context, see the question’s full 
attributes, etc.

6. Click on ADD button to add categories to your question.

Current limitations

Currently, users cannot:

 Create private groups

 Share private classifications with a user-defined set of other users

 Publish private classifications for all users to access

 Upload “large” classifications via copy-paste. This is a browser limitation rather than a limitation of Designer.

 Upload classifications, large or small, via file upload.
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Testing scenarios

Testing Scenarios
Survey Solutions scenarios represent a storage of 

responses provided during a testing session. 

The objective is not to collect the data (use 

Interviewer App for that), but to simplify testing of 

complex questionnaires which require a certain time-

consuming input.

Two actions are available for a scenario in the 

Designer:

 view: review the answers entered in the scenario;

 run: start testing and apply the scenario to the 

questionnaire.

Testing Scenarios
Here is what you need to know about scenarios:
 There can be multiple scenarios for the same questionnaire.
 A scenario doesn’t have to cover all.
 A scenario may become no longer applicable. 
 Scenarios are not copied when you copy a section or the whole 

questionnaire into another questionnaire.
 To edit a scenario, you need to run it first, then make any changes 

interactively in the WebTester, then save under the same or a 
different scenario name. 

 One may not edit scenario steps directly, only view.
 Saving a scenario requires edit permission for accessing the 

questionnaire.
 Creation and changes to scenarios are not reflected in the 

questionnaire history. 
 A scenario saves all the steps, how the answers were applied to the 

questionnaire, not just the resulting final state! This is obvious from 
the recording of the scenario steps:
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Syntax and Functions

Expressions
Expressions are utilized in Survey Solutions in:
enabling conditions; 
validation conditions; 
filtering conditions; 
calculated variables’ expressions;

Expressions

Writing expressions is different from programming. You don’t have to be 
a programmer to work with Survey Solutions, but there are several 
simple things every designer needs to know:

expressions are written in C#; 
C# is a case-sensitive language; 
To refer to the answer of a question, specify the variable name 
corresponding to that question, like so: age 
To compare strings, enclose string constants in quotes, like so: 
city=="New York“;
expressions should be free of syntax errors; 
expressions have types.

Expressions

Each expression has a type as per C# reference or Survey Solutions 
definition. C# language has hundreds of types and allows other 
composite types to be derived from base types.

In Survey Solutions expressions for enabling conditions, validation 
conditions, and filtering conditions are of Boolean type: Boolean type 
means only two values are possible: true and false;

A question is enabled if the enabling condition is blank or 
evaluates to true;
Answer to a question is considered to be valid if the validation 
condition is blank or evaluates to true; 
An option is included in a categorical question if a filter is blank 
or evaluates to true.

Data types

Common types used to define calculatable variables are 
bool? – Boolean nullable – for logical expressions; 
long? – Long nullable – for storing integer values; 
double? – Double nullable – for storing fractional values; 
string – for storing strings (text); 
DateTime? – Date/Time nullable – for storing timestamps with 
properties: Year, Month, Day, Hour, Minute, Second, and others; 

In C# a question mark following the type signifies the type which is 
nullable, meaning null is a possible value;

Typical use of nullable value type is when needed to represent the 
undefined value of an underlying value type. For example, a Boolean, 
or bool, variable can only be either true or false. However, in some 
cases a variable value can be undefined or missing. For example, a 
database field may contain true or false, or it may contain no value at 
all, that is, NULL. The bool? type is used in those scenarios.

Nullable types

Nullable - Each instance of a nullable type has two public read-only 
properties:

HasValue. HasValue indicates whether an instance of a nullable
value type has a value of its underlying type. It is set to true when 
the variable contains a non-null value; 
Value. Value is of the same type as the underlying type. If 
HasValue is true, Value contains a meaningful value.

In Survey Solutions value of null is used to indicate a question has not 
been answered yet.
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Survey solutions defined types

GPS question type is defined customly in Survey Solutions:

class GeoLocation { 
double Latitude; 
double Longitude; 
double Accuracy; 
double Altitude; 

}

One can construct a new object of class GeoLocation with the following 
constructor: 

new GeoLocation(lat, long, acc, alt)

Survey solutions defined types

Live Demo: construction of GPS and its use

Survey solutions defined types

Geography question type is defined customly in Survey Solutions:

class Geography { 
double Area; 
double Length; 
int PointsCount; 

}

Check these and other types online: type “data types” in the search box on the 
support site.

Survey solutions defined types

Text list question type is defined customly in Survey Solutions:

TextListAnswerRow[];  // any list question is an array of :

class TextListAnswerRow{
int Value;
string Text;

}

One can access the items in the list by refering through indexing, refering to code 
with .Value what represent a code which was automatically assigned to each row 
by Survey Solutions, and .Text that was entered by the user. 

.Value will be used as @rostercode for roster triggered list rosters.

Live Demo: list

Arithmetic Operators

Operator Description Example

+ Addition: returns the sum A + B = 35

- Subtraction: returns the difference A - B = 10

* Multiplication: returns the product A * B = 200

/ Division: returns the quotient B / A = 2

% Modulus: returns the remainder after 
an integer division

B % A = 0
(The remainder of 20 divided by 
10 is 0)

The following table shows the arithmetic operators supported by Survey 
Solutions. Arithmetic expressions are evaluated from left to right. For the 
example, assume A = 20 and B = 10
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Relational Operators

These operators compare two values and return either TRUE or FALSE. The 
following comparison operators are supported by Survey Solutions:

Operator Description Example
== Checks if the two values are equal. If 

values are equal, then the condition is 
true

20 == 10 returns FALSE

!= Checks if the two values are not equal. If 
the values are not equal, then the 
condition is false

20 != 10 returns TRUE

> Checks if the left value is greater than the 
right value

20 > 10 returns TRUE

< Checks if the left value is less than the 
right value

20 < 10 returns FALSE

>= Checks if the left value is greater than or 
equal to the right value

20 >= 10 returns TRUE.
10 >= 10 returns TRUE.

<= Checks if the left value is less than or 
equal to the right value

20 <= 10 returns FALSE.
10 <= 10 returns TRUE.

Relational Operators

Warning! 

Multi-categorical questions’ value is a vector(an array), 
not a scalar (single value); 
never use relational operators with MCQs; 
instead use a function like: .Contains().

Logical operators

Logical values returns either TRUE or FALSE. The following tables show the logical 
operators supported by Survey Solutions:

Operator Description Example

&& Logical AND operator.
A && B returns true of both expression 
A and B are true.

(20 == 10) && (10 > 
5) returns FALSE
(10 == 10) && (10 > 
5) returns TRUE

|| Logical OR operator
A || B returns true if either expression 
A or expression B is true

(20 == 10) || (10 > 
5) returns TRUE
(20 == 10) || (10 < 
5) returns FALSE

! Logical NOT operator
!A returns true if expression A is false. 
It returns false if expression A is true.

!(20 == 10) returns TRUE
!(10 == 10) returns FALSE

Other Useful operators

These are other operators that you might want to use in your Survey Solutions 
instrument.

Operator Description Example

?: Conditional Expression/ The condition must 
evaluate to true or false. If condition is true, 
the first expression is evaluated and becomes the 
result. If condition is false, the second 
expression is evaluated and becomes the result. 
Only one of the two expressions is evaluated.

(10 < 2)? a:bwill return b
(10 > 2)? a:bwill return a

Functions

Functions are ready-made expression components that can be used by 
questionnaire designers for common tasks in validation and enabling 
conditions;

Designers don’t have to use them or know all of them; they are 
shortcuts for common tasks, which in some cases can be done in standard 
C# (though commonly with longer expressions); 

Functions allow performing tasks, which would be different to achieve 
by writing expressions.

f(x) In C#, a function is a way of packaging code that does 
something and then returns the value.

Functions

Functions transform one kind of information into different, for example 
dates into number of years, or coordinates into kilometers;

Black box concept: most of the users don’t care how the function is 
implemented; 

Users do need to know the inputs and output of the function!
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Functions

Functions consist of function name and arguments in parentheses, here 
f is a function name, and x is one or more arguments (multiple arguments 
are separated by commas); 

 Arguments can be questions from the questionnaire, constants.
For example: IsAnswered(variableName), InList(2,9,88).

Arguments have types;
For example: variableName.InRange(1900,2016), arguments could be only 
long or double.

Functions have types (type of result).
For example: variableName.InRange(1900,2016) result of this function is 
bool type

f(x)
Types compatibility

Arguments must match function’s requirements. 
For example: F u l l Ye a r s B e t w e e n ( d a t e ,  s t r i n g )

In some cases (e.g. constants) types can be converted by the C# 
automatically, e.g. if the argument must be double, but a long integer is 
specified. 

If the argument is of incompatible type, the compilation error will be 
shown. 

Explicit types conversion can be used in some cases: F ( ( t y p e ) a r g ).

Functions
Functions have result types, which must be taken into account when the result of the 
function is used as an argument for another function.

Functions
Some functions can be called as extensions to questions (like methods): 
variableName.Contains(5) this function checks whether the value 5 is among the 
answers to a variableName – that is, is contained in the set of answers. 
Returns true if 5 is contained in variableName’s answers. Returns false otherwise.

Some functions can only be called as standalone: 
IsDate(YearDate, MonthDate, DayDate) is true if the three specified arguments 
comprise a valid date.
Example: assume you have a series of 3 numeric questions asking for a household 
members date of birth, and you want check that the date recorded is a valid date.
The syntax for the validation condition would be:
IsDate(YearDate, MonthDate, DayDate )

Live Demo: IsDate()/new Date()

Functions’ groups
Numeric: InRange(), InList(); 

String: Left(), Right(), ConsistsOf();

Lists: ContainsAll(), ContainsAny(), ContainsOnly(), etc; 

Date and time management: CenturyMonthCode(), FullYearsBetween(), 
etc 

Geolocation: GpsDistance(), GpsDistanceKm(), etc; 

Other/Miscelleneous

Most functions require arguments, functions listed here are shown 
without arguments.
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Functions: use
Some functions are conveniently of Boolean type: IsAnswered(), 
IsNumber(), ContainsAny(), etc, which allows them to be used in the 
expressions for enabling, filtering and validation; 

Some functions are of other type, and must be used as part of a bigger 
expression, which must be of Boolean type, for example: 
poinB.GpsDistanceKm(pointA)<30

So what does the programming language do?

• Enables objects in the questionnaire
• « Skip » sections, sub-sections, 

or non-relevant questions
• Limit available answer options

• Evaluate answers
• Internal consistency
• Plausibility

• Accomplish intermediary tasks
• Consult lookup tables
• Define the value of variables

Summary

Where to use it?

• Enablement conditions
• Of questions
• Of answer options
• Of sections
• Of static text
• Of rosters

• Validation conditions

• Resources for these 
conditions

• Macroses
• Variables

Summary
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Dealing with exceptions

Exception

 An exception is a situation where the computer can’t proceed with a normal flow of commands.
A common example is a division by zero. 

 The result of this operation is not defined. In statistics a concept of a missing value is introduced, 
and we normally don’t bother about the process. We know the result of X divided by zero ;will be 
a missing.

 In C# division by zero will cause the program to abort with an exception. The programmer can 
envelop the risky code into a wrapper, similar to how you capture { } a certain code in Stata. 

 In Survey Solutions we always do this behind the scenes for the users, so when an exception 
occurs:

In enabling condition the question is considered disabled, and
In validation condition the answer is considered invalid.

Prevent an exceptions from happening
To prevent an exception from happening you can use the logical conditions. 

income/numpersons>1000
(numpersons>0) && 

(income/numpersons>1000)

Write:

If numpersons is equal to zero, then the software will not continue evaluating the remainder of the 
expression as the result is automatically false.

For example, instead of writing

Prevent an exceptions from happening

For example, instead of writing:

(income/numpersons<1000) || 
(ispoor==true)

((numpersons>0) && (income/numpersons<1000)) 
|| (ispoor==true)

Write:

Here, if an exception occurs during the 
evaluation of the first part of the expression, 
the second doesn’t get evaluated.

The second part of the expression will be evaluated in 
case numpersons is zero
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LINQ Expressions

Two types of conditions

As we know rosters are common survey 
instruments (ie household roster, assets roster, 
food consumption roster). 
Using Language Integrated Query (LINQ) and 
lambda expressions in the C# language, we are 
able to code enabling and validation conditions for 
rosters that can both:

Horizontally: Refer to the values of other 
variables for the current occurrence.

Vertically: Refer to the values of the same 
variable for other items in the roster.

Technical sketch of rosters

RosterID.Operator(x => x.varQuery1 == 1...)
Item Explanation

RosterID Name of the roster of interest to query. This is where to find the variables you 
are interested in.

Operator Query operator. The action that you want to be performed

x Anonymous variable that captures the queried content. This is just a place 
holder and can be anything (eg a, b, person)

x.varQuery Query variable(s); instance of that (those) variable(s)

General Syntax

The part of the syntax in the parentheses after the operator is called the “lambda expression.” The 
lambda expression specifies the query criteria for the LINQ expression.
The value that is returned by the statement depends on the operator used.

Use lambda expressions to select items in rosters:

Lambda expressions

.All()
• Explanation: Checks that all 

elements of the expression meet 
the query criteria

• Result: true / false

.Any()
• Explanation: Checks that at least 

one element of the expression 
meets the query criteria.

• Result: true / false

.Count()
• Explanation: Counts the number of 

elements that meet the query 
criteria.

• Result: The count

.FirstOrDefault()
• Explanation: Find the first element

that meets the criteria
• Result: The first element. In most 

cases, this will be the first row that 
matches the search criteria If no 
element matches the query criteria, 
then it returns null

Comonly Used Operators
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.Min()
• Explanation: find the minimum of 

the selected items;
• Result: Min number.

.Max()
• Explanation: find the maximum of 

the selected items.
• Result: Max number.

.Sum()
• Explanation: find the sum of the 

selected items.
• Result. The sum number.

. Average()
• Explanation: find the average 

(mean) of the selected items. 
• Result: The average number.

Comonly Used Operators

Note that Min(), Max(), Sum(), Average() skip null values.

Examples 

1. Calculate total number of males in the household;
2. Show the age of the oldest person in the household;
3. Show the age of the youngest female in the household;
4. Average age of males in the household;
5. Average number of hours worked between the 3 oldest males in the household;
6. Total hours worked by all household members except the youngest person;

Number

Exercises

1. Calculate total number of members in the household;
2. Calculate average number of hours worked by all members;
3. Calculate average number of hours worked for males and females members separately.;
4. Age of the youngest married female;
5. Age of the oldest not married male;
6. Calculate number of members below 15;
7. Average age of females above 15;
8. Average salary of household members.

Examples 

1. Continue the interview with the youngest female in the household and show the name of selected member.
2. Continue the interview with males only
3. Continue the interview with 3 oldest males from the household
4. Selection of the youngest boy in an alphabetic order in the HH and show the name

Exercises 

1. Continue the interview with the oldest married female from the HH;
2. Continue the interview with girls under 14 years old who is currently attending a school;

3. Continue the interview with members of the household whose salary is above average by the HH;
4. Continue the interview with 2 people who receive the biggest salaries in the HH;
5. Continue the interview with female who receives the biggest salary.
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Lookup tables

What use for?

 Make sure the wage rate reported by the respondent corresponds to wage structure of the 

respondent’s occupation.

 Validate that the GPS coordinate is recorded in a particular survey region 

 Validate that the quantities of various food items are recorded in the right units. For 

example, liters for milk, kg for rice, and etc. 

 Assert that yield per acre falls into expected bounds for each crop that the household 

grows. 

 And e.c.

Lookup tables
On a paper

Lookup tables

One way to implement such validation would be to write a long condition that combines logical operators. 

These conditions are difficult to:
 Read;
 Modify;
 Debug. 

What are the lookup tables

 Lookup tables are tables of multiple values for a large set of similar items.

 Lookup tables are used to simplify validation and enablement conditions.

 A questionnaire can refer to multiple lookup tables of various sizes.

 Each lookup table must have a unique name.

 The values from lookup tables can be accessed by specifying three 

coordinates: table name, rowcode, and column name. 

Lookup tables restrictions

The lookup tables must conform to the following format:

 Contain the “rowcode” column, and up to 10 other numeric columns with reference data.

 Values in “rowcode” column must be integer and unique.

 Other columns may contain repetitive content, as well as fractions(not-integer values).

 Lookup tables may include up to 5,000 rows of reference data. 

 Multiple lookup tables may be defined within the same questionnaire.
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C# structure of lookup tables

2 0 0 1     , {  2 0 0 1 ,  2 ,  1  }

1 0 0 0 3    , {  1 0 0 0 3 ,  1 0 ,  3  }

1 0 0 0 2    , {  1 0 0 0 2 ,  1 0 ,  2  }

3 0 0 1     , {  3 0 0 1 ,  3 ,  1  }

4 0 0 1     , {  4 0 0 1 ,  4 ,  1  }

3 0 0 4     , {  3 0 0 4 ,  3 ,  4  }

4 0 0 4     , {  4 0 0 4 ,  4 ,  4  }

Dictionary – collection of pairs of Key&Value
lookup.Keys lookup.Values

Pair of Key & Value

<Key, Value>

lookup[4004]
Where lookup – name of a lookup table
4004 – key, and [] – indexer operator

Lookup tables syntax
The values retrieved from a lookup table are of type double? and may be used in the syntax wherever constants of 
type double? are permitted.

referencePrices[7].col5 
Obtain value from line corresponding to key 7 of the column named col5 of lookup 
table referencePrices. 

referencePrices[(int)itemcode].lastmonth
Obtain value from line corresponding to key itemcode of the column named 
lastmonth of lookup table referencePrices. Note that we cast the type of the itemcode
to int to permit search by this code in the lookup table. 

referencePrices[@rowcode].minimum 
Obtain value from line corresponding to key @rowcode (code of the current row in 
the roster) of the column named minimum of lookup table referencePrices. 

Lookup tables syntax

self.InRange(referencePrices[@rowcode].minimum, 
referencePrices[@rowcode].maximum) 

Verify the value of the current [numeric or categorical single-select] question is 
between the minimum and maximum bounds extracted from the lookup table 
referencePrices by key corresponding to the current row code of the roster. 

referencePrices.Keys.Contains(self) 
Verify that the lookup table referencePrices contains a key corresponding to the 
value of the current [numeric or categorical single-select] question. 

referencePrices[107].maximum??300 
Verify that the lookup table referencePrices retrieves the maximum price for item 
107, or 300 if it doesn’t.

Lookup tables preparation

To prepare the lookup table file for Survey Solutions 

Designer we need to make sure that:

1. the file is saved in tab-delimited text format;

2. the key column is called specifically rowcode;

3. other column names are satisfying the variable 

naming conventions;

4. there are no string columns in the file;

5. number of rows and columns in the file satisfies the 

limits for lookup tables.

Example 1: Validation of prices

 Fuel code in this case matches with Lookup table rowcode.
 Fuel type column is omitted.

Task:  check if a fuel price is in a range for this type of fuel.

Example 2.1: Validation of Yields

 Crop code in this case matches with 
Lookup table rowcode.

 Crop Name column is omitted.

Task:  verify that the amount of harvested crop 
yield Tones/Hectar indicated by a respondent 
in our survey is within 10% of the value 
indicated in the reference table.
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Example 2.2: conversion of non-standard units

 Unit code in this case matches with Lookup table rowcode.
 Unit Name column is omitted.

Task:  verify that the amount of harvested crop yield Tones/Unit indicated by a respondent in our 
survey is within 10% of the value Tones/Hectar indicated in the reference table.

Example 3: Regional bounds

 Area code in this case matches with Lookup table rowcode.
 Area Name column is omitted.

Task:  check if an interviewer location is in the designated area

Example 3: Filtered units

Task: show the correct unit for an item and check if the price for 1 item/unit is in a range

conversion coefficient

Exercise :

For food consumption exercise: 
1. Show only appropriate units for a product.
2. Check if the spend amount on purchased products is in a range 1/unit
(Lookup tables to be used: consumptionUnits, priceKg, convPurchased)

Education exercise:
1. Check or/and filter if the selected educational level is appropriate for the respondent age.
2. Check or/and filter possible attending levels in current year depending on age restriction +/- 1 

year and levels flow.
3. What is better to use in this situation Checks or filters?
(Lookup tables to be used: eduAttendingLevel, eduLevelAge)
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Random selection

When to use?

 When we need to select randomly one or more people to continue an interview;

 When we need to select randomly one or more people with a given criteria.

Syntax

 Function which selects a random number in range 0 to 1;

 Generated number is obtained from an interview number;

 Generated number is the same across the current interview;

Quest.IRnd()

Random index of eligible items

 where NumEligible is calculated total number of items, for example, rows in 

a list, or amount of people with specified criteria in a roster. 

 Math.Floor() Returns the largest integer that is less than or equal to the 

decimal number

(long)Math.Floor(Quest.IRnd()*NumEligible.Value)

Shuffling

 .OrderBy() is shuffling selected array by a criteria, 

 random order new Random() in our case, within specified way of generation;

 X+1 excludes multiplying on 0

 1+Quest.IRnd() generates random number between 1 and 2

 %1000 returns the remainder after an integer division

 .Next() retrieves the number from new Random();

 .FirstOrDefault() selects first code from the randomly ordered array

.OrderBy(x => 
new Random( 

(int)((1000*(x+1)*(1+ Quest.IRnd()))%1000)
.Next()

).FirstOrDefault()

Example 1: Select 1 with a criteria

Task:  Randomly select a member from members roster 15 years old or above 

Age >= 15
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Example 2: Select a few people

Task:  Randomly select 3 people from a list

Example 3: Select a few people within a criteria

Task:  Randomly select 2 people who is older than 10 from a members roster

Age > 10

Exercise :

For selected price: 
1. Randomly select one of the three following amounts in the placeholder ${CF}: 33%, 66%, or 

100% of the power generator price in a local currency.
2. Show the percentage from the price in questions and a static text.
To set an array with percentages use: new [] {0.33, 0.66, 1}
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Roster Vector

Roster Vector

Roster vector is an array of codes of a component.

 All questions have a roster vector.

 If a component is outside of any roster than its array is empty.

 Roster vector’s array is not empty if its inside a roster, in this case it shown with blue text 

in Designer website.

 Roster vector array’s length depends on nesting level of a roster.

 Components of the 0-nesting level roster have only one code in its array.

Roster Vector array

Codes in roster vector array of 0 nesting level are:

 generated by the SuSo if a source of the roster is a list  or numeric question;

 comes from a multi-select question which is a source of the roster. In this case those 

codes are specified be the designer as option’s Values codes for each option.

 specified by a Designer as Values for fixed roster items.

Each component in a nested roster inherits codes of the parent rosters to their arrays .

Roster Vector’s array

Roster Vector’s array

[ 2 ]

[ 8 ]

[ 12 ]

[ 13 ]

2
8

12
13

Roster Vector’s array

[ 2 ]

[ 8 ]

[ 12 ]

[ 13 ]

[ 2 ]

[ 8 ]

[ 12 ]

[ 13 ]
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Roster Vector’s array

[ 2 ] [ 13 ][ 12 ][ 8 ]

2
8

12
13

Roster vector of nested roster components

[ 1 ]

[ 3 ]

1
3

Nested Plot roster

Parcel roster

Questions about a Plot

[ 1, 0 ]

[ 1, 1 ]

[ 3, 2 ]

[ 3, 0 ]

[ 3, 3 ]

[ 1, 0 ]

[ 1, 0 ]

[ 3, 2 ]

[ 3, 2 ]

[ 3, 2 ]

Collect relationship data 
between all members in the HH

Relationship between members

Roster vector of nested roster components

[ 2 ] [ 13 ][ 12 ][ 8 ]

2
8

12
13

[ 8, 2 ]
[8, 13]

[8, 12]
[ 8, 8 ][ 2, 2 ] [2, 12]

[2, 13][ 2, 8 ]

[ 12, 2 ]
[12, 13]

[12, 12]
[12, 8]

[ 13, 2 ]
[13, 13]

[13, 12]
[13, 8]

Problems

The same list question as for parent roster will be triggering nested roster. Because of that:

1. Each member would be asked about the relationship with him/herself

2. Questions about relationship would be duplicated 2 times.
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Solution

To resolve the current problems we will simply need to add enabling condition for the nested roster:

RosterVector[0] < RosterVector[1]

Where RosterVector[0]/[1] is pointing on a position of the code in the array of the question.

In this case questions with greater code on first position in an array would be omitted.

Roster vector of nested roster components

[ 2 ] [ 13 ][ 12 ][ 8 ]

[ 8, 2 ]
[8, 13]

[8, 12]
[ 8, 8 ][ 2, 2 ] [2, 12]

[2, 13][ 2, 8 ]
[ 12, 2 ]

[12, 13]
[12, 12]

[12, 8]

[ 13, 2 ]
[13, 13]

[13, 12]
[13, 8]

RosterVector[0] < RosterVector[1]
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Computer Assisted Web 
Interviewing (CAWI)

Survey Solutions modes

Survey Solutions supports mixed mode surveys – CAPI, CAWI, CATI

CAPI

Computer-assisted Personal Interviewing (CAPI):
1. Face-to-face data collection;
2. Interviewers should have had some training on the topic;
3. An interviewer conduct the interview and enter answers;
4. Internet connection is not required during the interview;
5. Data will be available to review after synchronizing a tablet with the 

server.

CATI

Computer-assisted Telephone Interviewing (CATI):
1. Usually requires a stetted up  call center;
2. Requires one or more telephone operators;
3. Operators should have had some training on the topic;
4. An operator conduct the interview throughout the phone and enter 

answers;

CAWI

Computer-assisted Web Interviewing (CAWI):
1. Web-interview requires Internet connection;
2. The respondent answers the interview on his/her devise;
3. Respondent is untrained user;
4. An interview could be anonymous
5. Typically only one interview in the survey is filled out by a respondent.

So what is CAWI?

Computer-assisted web interviewing (CAWI) is an Internet surveying technique in which the 
interviewee follows a script provided in a website. In other words it’s the web data collection.
Could be collected on wide range of devices which have access to the Internet PCs, laptops, 
tablets and e.c..   
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Advantages and disadvantages

Advantages of CAWI:
1. doesn’t require interviewers, their training and travel time;
2. doesn’t require interviewer equipment (tablets) as data entry will be performed by the 

respondent using his/her device;
3. the whole survey can be faster (theoretically can be completed within a day);
4. some sensitive questions may be easier to answer in the absence of interviewer;
5. it may be possible to reach respondents, which would otherwise be not reachable (for example, 

those living in remote places, or conflict areas) but have Internet connection;
6. Low costs of the survey.

There are equally-important concerns:
1. Survey coordinators must be able to contact respondents to invite them to take a survey (for 

example, per email);
2. Not everyone has access to the Internet, so the response rate is limited
3. Studies indicate that the demographic that responds to online questionnaire invitations are 

generally biased to younger people.

How does CAWI works?

1. Respondents log in to the interview clicking on a link. 
2. The link can be published in a website or sent via email. 
3. The respondent will display a short text introducing the survey and then he will proceed to 

answer the survey questions. 
4. The survey can be distributed anonymously or with a unique personal links.

Anonymous distribution

 In anonymous distribution there’s no connection between the respondent and the interview. 
 This method is used when you have to guarantee anonymity to your respondents. In this case 

all the contacts will use the same link to log in. It can be published in a website, in social media 
or sent via email.

 It’s good to remember that anonymous distribution doesn’t prevent the same respondent to 
answer the questionnaire multiple times corrupting final data.

?
Personal unique link distribution

 Personal unique link distribution requires a different link for each respondent. 
 Link could also be protected by a password.
 The Survey Solutions is then able to link respondents profiles in the database with interviews 

completed.
 This procedure is useful to get information as who completed the survey and who started the 

survey but didn’t complete it. 
 Tracking survey responses is important to perform mass actions on the database, for example 

to send a reminder to all those who didn’t answer the questionnaire.

Setting up a CAWI survey in SuSo

Conducting a CAWI survey requires the following:
1. Compose the questionnaire.
2. Test the questionnaire with Web-Tester for CAWI. If you are planning to have a mixed mode, 

than the questionnaire should be tested with Tester App and Web Tester.
3. Import the questionnaire to the data server.
4. Make web-assignments for the survey.
5. Activate the web-survey mode.
6. Distribute the links.
7. Review incoming data/follow up with the respondents if necessary.
8. De-activate the web-survey mode.

Composing the questionnaire

Because the respondents are untrained users it’s important that the questionnaire is as simple as 
possible and that question texts are perfectly clear.

 The questionnaire should begin with a short introduction that informs the subject why the 
questionnaire is being conducted.

 Questions for questionnaire should be created in the most appropriate type of format that 
facilitates understanding.

 In creating the layout of the CAWI questionnaire, should be well structured. For example, if a 
subject selects “yes” to a question, the questionnaire would automatically jump to the next 
relevant question and vice versa.

 The questionnaire shouldn’t be too big. Generally to answer 4 categorical questions take 
around 1 minute and one text question could take up to a few minutes. If questionnaire would 
be too big you risk to have an incorrect data.

 A brief “thank you” note should be included at the end of the questionnaire
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Continuing interviews

 Some web interviews may be quite lengthy, difficult to fill out in one seating either because of 
the respondent not being available for so long, or because of the connectivity issues.

 To continue working on the interview the respondent must open exactly the same URL he/she 
sees during the interviewing. 

 This URL may be different from the one contained in the originally received invitation. The 
respondent may copy and preserve the URL from his/her browser’s address line at any time. 

 In addition, if the bulk email service is set up by the server administrator, the user will be asked 
for the contact email at the beginning of the interview. If the email is provided, a message 
containing the continuation link will be sent to that email. 
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History

Recent Changes to the Questionnaire
To see the record of all recent changes made to the 
questionnaire, click on the History button located on the top 
right of the page. 
This page will list the question that was changed along with the 
username of the person who made the change, and the 
timestamp for when the change was done.

Recent Changes to the Questionnaire
The Action button allows access to the menu with the 
following choices:

View - open the questionnaire in the state 
corresponding to this revision. 
You can inspect the design of the questionnaire 
and even test it if necessary to verify what was the 
appearance and behavior at this specific revision. 
When you view an earlier revision, it shows you the 
questionnaire in the read-only mode. 
With that you can verify the structure and syntax 
used in an earlier version, but can’t do any changes. 

Yet, there is a ‘SAVE AS’ button in the view mode that allows creating a copy of the 
questionnaire if you need it for edits (with the same result as ‘extract at revision’ below).

Recent Changes to the Questionnaire
The Action button allows access to the menu with the 
following choices:

Revert to this version - revert all the changes 
(made by all the collaborators) after this 
questionnaire revision.
Extract at revision - create a copy of the 
questionnaire corresponding to a specific revision 
(current questionnaire is not affected).
Leave a comment - leave a descriptive comment 
to the specific revision indicating useful information 
either about a particular edit event, or cumulatively 
for multiple edits.

Some of the items may be missing in the menu, depending on your access level to the 
questionnaire and recency of the recorded change event.

We have limitations of 500 last revisions. It means that the questionnaire could be revert 
only up to 500 changes back.

Exercise 5:
1. Create a new section “Demographics, Land & Livestock”
2. Download the PDF version of the questionnaire
3. Implement the section. Skip all enabling conditions.
4. Delete sections "Member's profile" and "Agriculture“.
5. Compile and test your questionnaire with one of Testing tools.
6. Extract at revision the action before deleting sections.
7. Name the new copy “My first questionnaire” share it with me, with “View” 

rights.  My email sakrivtcov@gmail.com
8. Rename the questionnaire “My questionnaire” to “Training examples”
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Categorical questions

Single-select Question

On a paper

Single-select Question

1. used when the possible answers are known or restricted to a certain set and 
only one option may be selected. 

2. for example: gender is male or female, location is urban or rural. 
3. You can include “none of the above” to the categories to make the question 

always answerable;
4. categories are defined as pairs of codes and corresponding labels, such as 1 

Urban, 2 Rural. 

Single-select: Radio button

Limit for this mode is up to 200 options that could be displayed on the screen at a time

Single-select: Combo box
Combo box question is a particular kind of a single choice categorical question. 
It is convenient and even a necessity, when the number of choices is large and cannot 
be represented on a tablet screen. 
A user makes a selection from the auto complete control by typing the beginning of the 
item, then selecting from a short list.

Single-select

LIVE DEMO: Single-select
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Multi-select Question

On a paper

Multi-select Question

convenient when yes/no question must be asked regarding many items; 

for example: “Do you have in your household any of the following: stove, 

refrigerator, dishwasher, microwave oven, ...?”

interviewer may select for each of the items whether the answer is positive or not;

Multi-select: Checkbox Multi-select: Yes/no questions

Multi-select: Combo box
 The typical use of this kind of question is most suitable for, e.g. agricultural surveys, 

where question like “What crops do you grow on this plot?” are common, and simply a 
large number of possible option categories

 The number of positive selections is still limited up to 200

Multi-select: Ordered

Multi-select questions can be of two kinds: 
ordered and not ordered. For ordered 
questions the order of selection of each 
item is also recorded:
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Multi-select: Limits

Number of selected categories can be limited by a certain value (for 
example 3):

Don’t forget to include an instruction about amount of allowed answers.

Multi-select

LIVE DEMO: multi-select

How to createe a Combo box file
To create an auto complete question: 
Prepare a file of choices: tab delimited file with two columns numeric code and text 
label.

How to upload a Combo box file

Combo box

LIVE DEMO: how to create combo box file

Reusable categories
A questionnaire designer may define a set of categories and use them multiple 

times across the questionnaire in different single-select and multi-select questions. 
For example, the same list of all countries in the world could be reused for 
questions “Which countries have you visited?”, “Which country did you visit 
last?”, “Which country do you plan to go next?”.

There are numerous advantages of this 
approach:
Categories are defined once, subsequent reuse 
is faster for the designer;
Any changes in the list immediately affect all 
questions where these categories are used;
The questionnaire becomes more compact (in 
terms of its size);
There is less work for the translator as the 
translation needs to be supplied only once.
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Reusable categories: Step 1

To create a categories file: 
1. Click the Categories icon 

located on advanced panel.
2. Download the template.
3. Add your categories to the file.

1. ID – value(code) of an 
option;

2. Text – Title(text) of an 
option;

3. ParentId – used for 
cascading combo box 
mode.

4. Safe file as tab delimited.

Reusable categories: Step 2

After you created tab file with 
categories:
1. Click Upload New Categories 

button.
2. Specify the name of collection 

and press the Save button

Reusable categories: Step 3
To add a Collection of categories to a categorical question:
1. Open a question properties;
2. Select source of categories “Reusable categories”;

3. Select a Collection.

Reusable categories

LIVE DEMO: reusable categories

1. Create a new section in your questionnaire with “Agriculture” title.
2. Add following questions to the section.

3. Create a Reusable categories called “cropConditions” with categories from the 
questions above.
4. Replace Your categories on Reusable one in questions 2 and 6.
5. Compile your questionnaire and test the questionnaire with both Tester tools.

Exercise 4
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Tester application / Web Tester
Why test?

1. To confirm CAPI/CAWI mirrors PAPI; 
2. To verify that CAPI/CAWI captures all the relevant data for all relevant scenarios; 
3. To avoid making changes after the survey has launched.

Test CAPI/CAWI

Tester tools

1. Testers allow you to test the questionnaire to get rid of any bugs or issues 
before data collection;

2. This will also let you test the layout and flow of the questionnaire on Survey 
Solutions;

3. Tester tools will let you see the questionnaire as the interviewer would see it in 
the field/screen;

4. Requires internet connectivity to load the questionnaire;
5. Once the questionnaire is loaded, you do not need to be connected to the 

internet to test the questionnaire for CAPI.

What to test (in questionnaire)?

Questionnaire content (questions); 

Answer options; 

Enabling conditions (skip patterns); 

Validation conditions (and corresponding messages); 

Filtering conditions; 

Randomization; 

Text piping; 

Calculated variables; 

Grouping of questions and questionnaire navigation; 

Performance and usability.

Compiling in Designer
Before testing your questionnaire you need to be sure that you don’t have critical 
design-time errors. 
The best way to do that is to use Compile future on Designer website.

Compiling in Designer

Designer tool provides a validation facility compile that verifies the 
questionnaire for omissions (e.g. variable names), syntax errors and other 
design-time errors. 
A questionnaire may contain errors of multiple types. They are listed after 
compilation is completed. 
Hover mouse pointer over the error to get a detailed message in case of 
syntax errors. 
Recompile allows to quickly re-verify the questionnaire once changes are 
made to fix the identified errors. 
Questionnaires with design-time errors can not be tested using other 
means. 
Compiler also may produce a number of warning messages and 
suggestions for questionnaire modification.

Tester application for CAPI
Tester application: 
is a specialized Android tablet application. 
can be downloaded from Google Play 
(market). Search for Survey Solutions Tester. 
allows to get a look and feel of the actual 
data collection application.
doesn’t store or send the data anywhere 
(although can save scenarios, but not for 
export/processing). 
doesn’t require Survey Solutions 
infrastructure (server). 
talks directly to the Survey Solutions 
Designer; 
use your Designer credentials to login to 
the Tester.
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Install Survey Solutions Tester
1. First, you will have to get a google account if you do not 

already have one. 

2. Open the Google Play store. The icon looks like:  

3. If the tablet is already signed into a google account, then you 
will be able to use it. If not, then you will have to sign into 
your google account.

4. Search for “Survey Solutions”

5. Tap on the Tester app and tap on Install button

Install Survey Solutions Tester

Using Tester app
Find and open the Tester application on your tablet. The icon for 
the application will be the blue Survey Solutions “pencil” logo.

Sign in using the account name and 
password you use for Designer

Select the questionnaire you 
want to test from the list.

Test your questionnaire

Online Tester for CAWI

1. WebTester (online tester) allows going through the questionnaire, 
answering questions, following the skips and verifying the error checks. 

2. Does not require a tablet, works in the browser. Performance may 
differ compared to a real tablet experience. 

3. Doesn’t show values of calculated variables. 
4. Doesn’t indicate responsiveness.

Online Tester for CAWI

After clicking on the Test button at the top of the page a new window/tab 
will open with your questionnaire.

Tester tools

 Since Survey Solutions Tester doesn’t send the input to a data server 
(though it can save scenario data, that data may not be exported), it may 
not be used to collect data. 
 Make sure the interviewers do not have the tester application installed 
on the tablets used for data collection. The two applications may be easily 
confused!
 Since Survey Solutions Tester can give an indication of how long does it 
take to re-evaluate all the conditions following a new answer (enable this 
mode in the settings). The value is measured and reported in msec.
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Refreshing the questionnaire
 Both, the Survey Solutions Tester app and the web tester provide a possibility 
to refresh the questionnaire while holding the current input. To reload the 
questionnaire, click on the button at the top right with two arrows to reload the 
questionnaire.
 Use this when testing large questionnaires, where repeating the test input may 
take significant time. 
 If the changes have made the input impossible to accommodate, will need to 
start populating the questionnaire from the very beginning.

Live demo: Example survey

1. What app should we use to test a questionnaire for CAPI survey?
2. What app should we use to test a questionnaire for CAWI survey?
3. How to check a questionnaire for critical errors?
4. Is presentation of all questions in both tools the same? If no, what is the 

difference?
5. What should you check before reloading the questionnaire on a tester?
6. What color scheme is used in testers tools? What is the meaning behind it?
7. Compile the questionnaire that you have created and after Test the questionnaire 

with both Tester tools.

Questions
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Basic questions’ types and their 
properties

Properties of containers

Containers are Sections and Sub-section. Their properties are:
1. Title. 
2. Variable name. A variable name (an identifier) must be assigned to every 

question, calculated variable, and roster in Survey Solutions. Additionally it must 
also be assigned to the whole questionnaire, and may be assigned to sections and 
subsections.

3. Enabling conditions are the Survey Solutions equivalents of skip patterns in 
paper-based questionnaires. By using conditions you can enable or disable certain 
questions based on the answers a respondent has given in previous questions.

Variable names

1. Variable names are used for:
referring to questions in the C# syntax expressions;
naming the data columns in the export data files;
referring to the origin of event in paradata events, errors and comments files.

2. A variable name is a word that consists only of the following:
English letters A..Z and a..z;
Digits 0..9;
an underscore character “_“.

3. Variable names may not be longer than 32 characters and are required to be 
shorter for some question types (20 characters): multiselect, GPS location and 
some other question types.

Variable names: naming conventions

The following are some common schemes for naming variables in questionnaires:
v1, v2, v3 (by question number);
s1q1, s1q2, .., s2q1,…. (by section and question number);
a1, a2, …b1, b2 (by section letter and question number);
age, gender, education (by the matter of the question);
ageOfHead, numberOfChildren (so called Camel notation);
AgeOfHead, NumberOfChildren (capitalization of every variable name);
age_of_head, number_of_children (underscores used to separate words).

Once you’ve picked a convention for the variable names, it’s best to maintain it for 
the whole questionnaire and inform your collaborators about your preferred pattern 
of variable names.

Properties of a question
Properties of a new question:
1. Question type. The expected answer 

type determines the question type to 
use;

2. Variable name. 

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label is the description of the 

data captured by the question and it will 
be associated with the variable name 
when exporting the data to a statistical 
software package. If the variable label is 
not specified, the question text is 
automatically used as the variable label. 
As it is not needed during the interview, 
the variable label is not visible for an 
interviewers.



22/02/2023

2

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label;
4. Question text contains the text that the 

enumerator should read to the 
respondent. Therefore, it is suggested to 
use regular language when defining the 
text. The text of the question can be 
interactive; this means that it can 
change according to answers given in 
previous questions.

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label;
4. Question text;
5. Type specific properties.

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label;
4. Question text;
5. Type specific properties;
6. Instruction. For each question, you can 

add instructions to be read by the 
enumerator while conducting the 
interview. 
To add interviewer instructions, click on 
the Add Interviewer instructions link. 
Add the text in the field. 

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label;
4. Question text;
5. Type specific properties;
6. Instruction;
7. Enabling condition.
8. Validation conditions are created 

similarly to enabling conditions. Instead 
of evaluating whether the question 
should be displayed, it determines 
whether the answer given by the 
interviewee is acceptable. 

Properties of a question
Properties of a new question:
1. Question type;
2. Variable name;
3. Variable label;
4. Question text;
5. Type specific properties;
6. Instruction;
7. Enabling condition;
8. Validation conditions;
9. Question Scope of a question defines 

who will be responsible for answering it.
When the scope HIDDEN is selected, the 

question is destined to be hidden and 
store the prefilled values to be used in 
validations and enabling conditions. 

When identifying scope is selected, the 
question appears as a case identifier on 
the dashboards of interviewers, 
supervisors, and headquarters. Most 
often, the questions concern the 
location and identity of interview cases-
-for example, region, village, and 
enumeration area where the 
household lives. 

Question scope: Live demo
(Identifying questions quest.)
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Questions

1. What characters could be used in Variable names?
2. What are Variable names  used for?
3. How you can identify what is the question type of questions in a section content?
4. What does it mean if property of a question is in a gray block?
5. How to add an Instruction to a question?
6. What question scopes are visible for an interviewer?

COMPONENTS

Sub-sections

Sub-sections can contain one or more static-texts, questions, other 

sub-sections and rosters. 

They are used to group a set of questions related to a specific topic. 

For instance in household surveys a subsection can be used to group 

the questions related to the household’s characteristics. 

Questions within a sub-section are only asked once in an interview.

Static text

Static text: 

is not a question; 

can be added wherever a question can be added; 

may be formatted; 

may contain images; 

may be conditional; 

may be validated.

Text question

Text questions are most universal type of 
question: anything that respondent can tell us 
during an interview can be captured as text;

Text questions on a paper

Text question: Pattern

Patterns Represent

~ One alpha character (A-Z,a-z)

# One numeric character (0-9)

* One alphanumeric character 
(A-Z,a-z,0-9)

~*-###-~### Id code

(###)-###-#### Phone number

If you know the format of the 
expected answer use 
the Pattern field to define a 
specific format for the 
answer, otherwise leave this field 
blank.

Note that: 
•pattern enforces fixed length of 
content; 
•pattern enforces “hard” 
validation.
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Text questions

Text question with pattern

Text question with no restrictions

Numeric question

A numeric question expects an answer to contain numeric characters (0-9).
A numeric question can be Integer or Decimal.
When number of decimal places field is blank the maximum number of decimal places 
assigned by the system could be entered. 
Answers can be formatted to language specific thousands and decimal separator. 

Numeric questions on a paper

Numeric question
Integer

Decimal

Numeric question: Special values

Numeric questions may be enhanced with special values. For example, a numeric wage 
question may contain in addition to a numeric input, a selection of “minimum wage” 
and “last month’s wage” categories. They can be set up in the Designer by entering 
integer numeric codes and corresponding value labels:

Numeric question: Special values

If the user enters a numeric value that happens to be a special value code, the 
corresponding special value option will be selected automatically on entry.

Special values are stored as codes and are exported in the same numeric variable, 
with labels defined in file formats that support value labels.

Note: the special values feature may be used to accommodate the common 
situations with capturing “Refusal”, “Don’t know”, and similar.

However, when such a special value is selected the question will be counted as 
answered, and the answer to the question will be treated as non-missing during the 
expressions evaluation

Date question

Date questions on a paper
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Date question

Date question can be used to capture date of the visit, beginning of section, 

end of section,  birthday, marriage, etc.

A date question expects a date from the Gregorian calendar as an answer. 

Date question
On Designer

On a tablet

List question

 A list question expects an open list of answers. 
Each answer can contain alphanumeric 
characters (A-Z, a-z,0-9) and basic punctuation 
symbols. 
By default the enumerator can add up to 200 
items with exceptions; however you can limit the 
number of items defining the maximum number 
of answers. 

List question

Unanswered question exported in tab-delimited file Answered question exported in tab-delimited file

Export
The listed answers are exported in text variables in a tab-delimited file. The system 
creates as many variables (columns in tab-delimited file) as the total number of 
possible answers. For example, if the maximum number of answers has been 
defined as 5, then there will be 5 variables in the tab-delimited file. If the 
maximum number of answers has not been defined, the system will automatically 
create  maximum number of variables for the question.

List question

On Designer

On a tablet

Live demo: Basic questions 
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Questions

1. What component should I use to group similar questions which are sharing the 
same condition?

2. What component should I use for an explanatory text at the beginning of a section 
(For example: the next set of questions asks about consumption of food for last 7 
days)?

3. How can I implement  question "In what month and year have you planted apple 
trees?

4. What is a Numeric question by default Decimal or Integer? And where you can see 
that?

5. With what type of questions you can use special values?
6. What question type should be used for open list of answers? 

Lets create a form for a new member of a discount program:
1. Create a section with title “Member’s Profile".
2. Create 2 sub-section within a section. “1. Personal info" and "Family members and 

friends"
3. In the “1. Personal info" sub-section create set of questions:

• “1. Name”, “2. Date of Birth”, “3. Phone number” (use pattern (123)-456-7890), 
“4. Postal code” (in format DS123-543BD, letters and numbers could be different), 
“5. What is your annual income?”

• Create a nested sub-section “Body parameters”
o Create question within the sub-section: “1. What is your height?” (add the 

instruction: Please enter your height in meters, for example 174cm is 1.74m),  
“2. What is your weight?”, “3. What is your BMI index?”

• Create a nested sub-section with title “2. Driver License”
o Add questions to “2. Driver License” sub-section: “1. What car do you 

have?”, “2. How long do you have this car?”, “3. How much did you pay for 
it?”, “4. When did you take a driver test?”

4. In the “2. Family members and friends" sub-section create set of questions:
• “1. List names of all your family members”;
• “2. List names of 2 closest friends of yours”;

Exercise 3:
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Survey Solutions Design Tools

What is Designer?

• Environment for creating 
questionnaires

Create questions
Specify skips
Dictate quality controls

• Web application
Yes, an internet connection is 
needed for its use
But a web app brings several 
advantages

Facilitates teamwork
Minimizes risk of losing 
work
Benefit from updates and 
improvements without 
installation
Available on any device

Where to find it

https://designer.mysurvey.solutions/

How to access

User has to have an account to login 
into the system.

If you don’t have an account just fill in the 
simple registration form. Be aware that it 
requires an email.

https://designer.mysurvey.solutions/

How to access

You will get Email notification. To 
complete registration click on the link.

After Successful verification you can login 
under your credentials.

https://designer.mysurvey.solutions/

The home page

1. By pressing Help button you can access the Support website where you can find an 
information about Survey Solutions that your are looking for. 

2. By pressing on Username you will see pop up which allows you change the 
password and log out of the system.
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Tabs

Questionnaires 
that were 

created by you.

Questionnaires 
that were shared 

with you.

Exemplary 
questionnaires, 

standard 
modules and 

example 
instruments

Classification 
library of public 
and/or private 
classifications 

(answer options)

List of questionnaires: Attributes

For My Questionnaires, Questionnaires Shared with me, and Public Questionnaires tabs 
users can search through titles of questionnaires. 

You can also sort every column by clicking on its title.

List of questionnaires: Actions

Open. Launch the questionnaire editor. You can 
also open the questionnaire just by clicking on its 
name.

Copy. Create a clone of the current version of the 
questionnaire, but with a different name. Copied 
questionnaires become owned by the person who 
copied them. 

Export as PDF. Create a PDF version that 
documents all the details in a format readable by 
non-experts.

Export as Html. Create a Html version of the 
questionnaire.

Delete. Trash a questionnaire (where you are owner)

Click on “Action” button allows you to do some actions: 

Create new questionnaire

1. click ’create new’ button; 
2. provide a mandatory title (keep it short); 
3. provide a questionnaire variable name (The Questionnaire variable field is an 

identifier that will be utilized by Survey Solutions during export of the data for 
naming the main data file and should follow the same rules as applied to variable 
names and roster names. ).

Questions:

1. How to log out?
2. Where you can change the password?
3. Someone shared a questionnaire with me, where I can find it?
4. I need to present a printed version of my questionnaire. What should I do?
5. I want to copy someone’s questionnaire. Where to go?
6. How to copy a questionnaire?

Questionnaire editor: Top panel

Show the 
information about 

all changes that 
have been made

Allows to download 
PDF file (compact 
compilation of the 

questionnaire)

Access to the 
questionnaire 

settings

Click to 
return to 
the Home 

page
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Questionnaire Settings

Settings will allow you to update the 
questionnaire name and/or variable;

Hide all elements if they are disabled;

You can share the questionnaire with 
other people.

Before sharing, make sure that each 
person has Designer account and use the 
email address that the recipient used to 
sign up for Designer.

Exercise 1

1. Go to the Designer web site 
https://designer.mysurvey.solutions

2. Login or create a user account
3. Under the user menu, go to “manage your account” and 

please write down your full name.
4. Create a new questionnaire with name “My questionnaire 

– (your name)”
5. Share your questionnaire with me, with editor rights. Email 

for sharing is sakrivtcov@gmail.com
6. Return to the “Home page”.

Questionnaire editor

By pressing Compile button the questionnaire will be checked on errors and 
provide a list of errors with the corresponding links to their location in the 

questionnaire. 
Questionnaire statistic: number of questions, sections, and rostersRuns Web Tester and opens CAWI version of your questionnaire.

Will work only if you don’t have any errors in the questionnaire.

Panel of Advanced instruments

Questionnaire description and survey information, is used to add information 
about the questionnaire in your export file.

Table of contents, an interactive list of all the sections in the questionnaire.

Back to the Home page button.

A manager for questionnaire translations.

Reusable categories

Testing Scenarios

Macros, a panel for defining reusable expressions.

Lookup tables, a compilation of the reference tables.

Attachmens, where images are uploaded so that they can be displayed in 
the questionnaire.

Questionnaire editor

Content of the current section Properties of the component

Questionnaire structure

Survey Solutions Questionnaire

Groups Questions Static text Variables Advanced 
elements

Sections

Rosters

Sub-sections

Meta-information

Macros

Lookup tables

Translations

Attachments
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Questionnaire components: Sections
Sections are major divisions of a 
questionnaire, which contain 
components.
Any questionnaire created with this 
designer tool consists of sections and 
must have at least one section.

Questionnaire components: Sub-Sections
Sub-sections are groups of questions 
that are thematically linked or are 
asked under same conditions.

Questionnaire components: Rosters
Rosters are the same set of questions 
asked about several items

Questions. Text, type of answer, and 
space to record answer.

Static text is a questionnaire text not 
associated with a question.

Variables are computable expressions 
that can be used to simplify validation 
and enabling conditions that use 
complex expressions.

1. How to return from a questionnaire editor screen to the home page?
2. Where you can change the name of the questionnaire?
3. Who you can share a questionnaire with?
4. How you can check your questionnaire on critical errors?
5. How to access the table of contents of a questionnaire?
6. What should be your first action in a situation when your questionnaire starts 

showing errors during the compilation, but you haven't made any changes from 
the last successful compilation?

7. How do you think why Sections are very important?

Questions:

Actions: Create a section

To add a new section, click on the table contents button located at the top left of 
the screen. A panel showing all the sections within the questionnaire will display. 
Click on the Add New SecƟon link to add a new secƟon. 

Actions: Create a component in a section

1. Method. Click on a corresponding button to create a component. It locates after 
the content of a section.

2. Method. Locate a questionnaire component within a section that should precede 
the new component. Right-click on the component. Add question after, add roster 
after, add sub-section after, add static text after, add variable after.
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Actions: Delete a component
1 Method. Navigate to the section table of 
contents or the questionnaire table of 
contents. Right-click on the component you 
would like to delete. In the pop-link choose 
delete.

2 Method. Select the component you 
would like to delete. Click on the DELETE 
link in the right-hand panel.

Actions: Copy

Actions: Move Exercise 2

1. Go to the Public Questionnaires, select the Features Demonstration folder, then 
open the “Public example User questions and common patterns” questionnaire.

2. Find and copy the “Respondent’s consent” section.
3. Return to your questionnaire and paste the section as a section.
4. Move the “Respondent’s consent” section to the top of the table of contents. 
5. Add a “New question” and move it to the top of the content list.
6. Move the “New question” to the “New Section”
7. Please find the “Actions with components” questionnaire in Public Questionnaires 

and copy the Vehicle section.
8. Paste the Vehicle section to the New section as a sub-group.
9. Arrange questions in a numeric order.
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Oleksandr Krivtsov, Sergiy Radyakin
February, 2020

Survey Solutions: Overview

Survey solutions

Survey Solutions is a free software for data collection and 
survey management developed in the Data group of The 
World Bank.

Applications

• improve data quality;
• speed up data availability;
• simplify routing and survey 

coordination.

Use of Survey Solutions can 
help solve common data 
collection problems:

Applications

Survey Solutions provides rich 
functionality for planning,  
design and implementation of 
surveys and is suitable for 
surveys of all types:

household income and 

budget surveys,

labor force surveys,

agricultural surveys,

health surveys,

enterprise surveys, etc.

Our clients and partners
Surveys Solutions pipeline: 2500 + national surveys in 170 countries

22,200,000+ face-to-face interviews

Our clients and partners
Our clients and partners are National Statistical Offices, NGOs, 
Universities, Think Tanks, Private firms and e.c..
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Components and Roles

 Designer;

 Tester;

 Headquarter;

 Interviewer;

 Supervisor;

 Administrator;

 Observer.

Assignments

Survey Solutions software 
operates based on assignments. 
An assignment contains:

1. survey questionnaire;
2. responsible person;
3. identifying question;
4. number of interviews;
5. other attributes.

Assignments allow interviewing for sample-based surveys or 
listing/census enumerations, various mixtures of modes.

Sample-based surveys Census and Listing operations

Assignments Survey Solutions Flow

SUPERVISORS

OBSERVER HEADQUARTERS

INTERVIEWERS

DESIGNER

SAMPLE EXPORT

REPORTS

CHARTS

MAPS

DESIGNER

TESTER

Inputs and Outputs CAPI/CAWI/CATI and mixed modes

With Survey Solutions you can collect your data offline on tablets 
(CAPI), online using web-interface (CAWI), capture phone interviews 
(CATI), and conduct cost efficient mixed mode surveys.
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Commentaries

• Throughout the data collection, interviewers and supervisors can use the rich 
commenting features to exchange notes and requests about the data being collected, and 
Survey Solutions keeps track of all such communication for audit, training, and quality 
assurance.
•Commentaries may be question-specific or questionnaire-specific. 
•Exported with data, available for analysis after the survey.

Intuitive User Interface

Control quality of your data

Survey Solutions allows you to validate your answers and direct the 
interview flow; use macros, calculated variables and lookup tables to 
construct sophisticated data validation algorithms. 

Connectivity

Survey Solutions allows interviewing to be done offline, and the 
data is synchronized to the remote server when the connection 
becomes available.

Internet connection is
not required during
the interview in CAPI 
mode in the
household.

Global Solutions

Multiple translations can be 
prepared by the designer for the 
same questionnaire, interviewers 
and supervisors can then switch 
between them at will.

Writing questions text, options, instructions, error messages in any
language/script included in Unicode.

Capture any type of data with ease

With Survey Solutions you can design your surveys with a 
full range of standard and novel questions, utilize nested 
rosters and answer piping, cascading and linked questions 
and record information from external sensors.
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Novel Question Types

• Novel question types allow capturing information that goes beyond 
pen and paper, and let the interviewers capture:
 Location of the interview;
Map based area estimation;
 Audio recording;
 Images (of a house, person, document, product and e.c.);
 Scan barcodes of various types;

• Cascading selections narrow down the choices for the interviewer;
• Linked questions surve the information captured already in 

different part of the questionnaire: for example \who is the 
biological mother of John Smith?", \Who makes decisions on large 
purchases?"

Rosters

• Questions replication with rosters allow repetition of same 
questions to each household member or company employee.

• And the validation logic and skips will be automatically 
replicated too.

• Four types of rosters: fixed, or dynamic, triggered by numeric, 
multiple choice, or list questions.

• Rosters allow data collection in multiple levels of hierarchy, 
especially important for agricultural surveys with questions on 
multiple plots and crops. They can be implemented with 
nested rosters available in Survey Solutions!

GIS

With SuSo you can collect detailed GIS information on locations, 
distances, and areas, apply geofencing and guide interviewers to 
the point of interview offline using high resolution satellite 
images and built-in GPS receivers.

Connectivity GPS

Internet connection is not required for recording location of the 
households with GPS.

Offline maps Open Data and Useful Metadata

Survey Solutions exports data in tab-delimited data format, 
which is understood by virtually any major statistical package, 
spreadsheet or database management application.

Data can also be exported for use with Stata and SPSS statistical 
packages in their native binary formats.

Data preloading and creation of assignments in an automatic 
mode allow facilitation of large surveys and especially panel 
surveys with ease.
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Paradata

logging information on interview status changes; 
logging individual changes to the interview with timestamps
 supplement with the GPS location data to discover unusual 
patterns in enumerators work.

With this information: 
assess performance of the interviewers; 
estimate completion of survey; 
plan field operations and teams; 
creation of custom reports.

Secure and scalable

You can run your surveys on highly secure, scalable and free 
World Bank Cloud or deploy Survey Solutions on your own servers 
to fully control who and how could access your data.

No matter where the server is, Survey Solutions defends your 
data from unauthorized access and makes data and reports 
available only to authorized users. As a server administrator you 
can decide who is performing which role, and the scope of 
accessible information.

Instant data downloads and scheduled backups assure 
condence in safety and preservation of the collected data.

Supported

Survey Solutions is supported by a team of experts located in 
different time zones making advising faster and more responsive.

https://support.mysurvey.solutions/

More info
Everyone is welcomed to try Survey Solutions!
• The documentation for the software:

http://support.mysurvey.solutions
• User forum:

http://forum.mysurvey.solutions
• The web-based survey designer tool at:

http://designer.mysurvey.solutions
• "Survey Solutions Tester" app at Google (TM) Play
• Check for yourself how you can capture and accumulate the data 
using our 24/7-available demo server:

https://demo.mysurvey.solutions
• When ready, request and manage your dedicated Survey 
Solutions server: 

https://mysurvey.solutions
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Rosters

• Rosters are useful when you want to ask the same questions over and over again for 
many items/people.

• Rosters are not a question type, they are a special kind of groups.

Rosters

• Rosters are defined by two parameters
– Number of rows (i.e., size)
– Items about which questions are 

asked (i.e., content)
• Size comes from one of two sources

– Some external question or
– Number of fixed items in the roster 

itself
• Content is defined likewise

– Some external question
– Fixed contents of the roster itself

There are 
(visible) 11 rows

The contents are 
defined by the fixed 
set of rosters

In Survey Solutions the rosters can grow or shrink to accommodate the changing 
number of items to be surveyed. 
• This change is triggered by a special question, the trigger question, which can be one 

of several types: 
– Numeric question: when the number of items to be described is determined by a numeric 

question somewhere earlier in the questionnaire. 
– Text list question: when there is a list of items already collected earlier in the questionnaire, and 

additional information about these items is to be acquired. 
– Multiple choice question: when a list of choices is presented first, and then detailed information is 

acquired about each item that was selected. 

• One may use a fixed roster, when the number of items is known at design time.

Rosters

Survey Solutions has 4 roster sources. 
• Three of them depend on the question type linked to 

the roster, which allow to rosters grow or shrink to 
accommodate the changing number of items to be 
surveyed :
– numeric question, when the number of items to 

be described is determined by a numeric question 
somewhere earlier in the questionnaire;

– list question, when there is a list of items already 
collected earlier in the questionnaire, and 
additional information about these items is to be 
acquired

– multi-select question, when a list of choices is 
presented first, and then detailed information is 
acquired about each item that was selected. 

• No question is linked to the fourth roster source: fixed 
set of items. 

Rosters types

Fixed roster
Paper version of the fixed roster

Fixed roster

Fixed roster used when the number of 
items is known at design time.
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Option 1: Click a button “ADD 
ROSTER”

Option 2: Right click and choose 
“Add roster after” from the menu

Create Roster: Step 1 Create a roster: Step 2

Select the roster source from the drop-down menu

For list, multi-select and numeric 
specify source question

For fixed roster: Specify fixed set of 
items

Create a roster: Step 3

• Roster variable name: Use for 
roster validations

• Roster name: What interviewers 
see on the tablet

• Display mode: Presentations of a 
roster on a screen.

• Enabling conditions: Determines 
which rows will appear in the 
roster

Create a roster: Step 4

Provide other parameters:

List roster
Paper version of the list roster

List roster

 List roster is triggered by a text list question. 
 This question should precede the roster in the order of the 

questions in the questionnaire.
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Multi-select roster
Paper version of the multi-select roster

Multi-select roster

Triggered by a multi-select categorical question. 
This question should precede the roster in the 
order of the questions in the questionnaire.

Numeric roster

Paper version of the numeric roster

Numeric roster

 Numeric roster is riggered by a numeric 
question. 

 The numeric question should precede the roster 
in the order of the questions in the 
questionnaire.

Piping
Problem on paper Solutions in CAPI

Piping

In rosters

%rostertitle% is replaced by the name of the 
current roster;

rostertitle is a system-generated variable;

Percentage signs surround where a value should 
be substituted

Elsewhere

Can show the value of a variable with the same 
method;

Suppose there is a variable arbitaryVariable;

One can show its value by writing 
%arbitraryVariable%
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Live demo: rosters

Rosters Questions

1. What rosters are used for?
2. What roster should we use if we know a set of items from a questionnaire?
3. How many types of rosters are in Survey Solutions?
4. Which attribute sets a roster type?
5. Multi-select questions in what display mode can you select as a source question for a Multi-select 

roster?
6. %rostertitle% what interviewer will see on the screen instead of this substitution?

Exercise
What roster type would you use and why?

Exercise 6:
1. Create a New section called “Plot roster”.
2. Download the file and create  the questionnaire from the PDF questionnaire. Skip all conditions for now.
3. After you will finish, compile the questionnaire.
4. Test the section with Web-tester.

Nested rosters

• Rosters can be nested (included one into another). 
• Typical use situations: 

o for every plot that the household owns, ask about which crops are grown on them; 
o for every household member ask about every job the person ever had before; 
o for every production item ask about components, and suppliers of these 

components, and characteristics of these suppliers;
• One can include rosters of different types one into another, for example, first level 

roster: list-triggered household members information, second level roster triggered by 
numeric question how many university degrees does this person have? collecting 
information on each degree (year, country, university name, field, etc);

• Maximum nesting depth for rosters is 4.

Nested rosters
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Nested rosters

Nested roster on a paper questionnaire

How to create a nested roster

 Click within an existing roster

 Create a new roster

Nested rosters

Live demo: Nested rosters

Flat mode roster

A flat mode roster is a presentation of the roster 
without buttons leading to a deeper level, but rather 
showing all the roster questions repeated in the same 
scrollable area. 

This is especially convenient when there are only a 
handful of questions in the roster, such as price-
quantity-unit for many items, and going behind the 
button and back is very time consuming for the 
interviewers.

In the example on the right a roster of expenditures 
on utilities containing questions on the amount and 
frequency for each utility consumed is presented in 
plain mode.

Flat mode roster

We designate the roster to be shown in flat mode simply by 
checking the corresponding checkbox ‘Flat’ in the Designer.

A roster may be presented in the plain view only if it doesn’t have 
any rosters nested into it, and contains a limited number of child 
elements (questions, static texts, subsections). 

It is a good practice (though not mandatory) to place a flat roster 
in a sub-section, so that all of the roster items are isolated from 
any other fields in the questionnaire.

Flat mode

Live demo: flat mode



22/02/2023

6

Table mode
Questionnaires of surveys administered in CAWI mode (web interviews) may include rosters that will be presented 
in table mode for compact overview of the information being collected, so that the questions become columns in 
the table and persons (or other roster items) form the rows of the table.

NOTE: 
 Rosters can be presented in tabular view only in CAWI 

mode and not on the tablet, must satisfy some design 
requirements and will have some functionality limitations.

 If the design requirements are not satisfied, a compilation 
error is issued by the Survey Solutions Designer.

Table mode

Design requirements:
number of questions in the roster is no more 
than 10;
may not contain questions of scope: 
supervisor;
may not include questions of any type other 
than specifically: text, numeric;
may not include: static texts, sub-sections, 
other rosters of any kind;
may not include any text substitution in the 
questions’ text.

Functionality limitations in tabular rosters:
 question instructions are not shown for 

questions;
 comments can’t be left for questions by 

respondents/interviewers and are not shown in 
case they are left by the supervisors;

 when errors are shown, warnings are not 
shown;

 any roster items that are switched off by a 
condition on the roster are still shown in the 
table, though with all questions disabled;

 flag ‘hide-if-disabled’ is disregarded for 
questions and the roster itself.

Table mode

To indicate that the roster must be shown in tabular form the author of the questionnaire should set the 

‘Display mode’ parameter to ‘Table’ in the properties of that roster. 

If the designed questionnaire is administered as a web interview, the roster will appear in tabular 

presentation. 

If it is administered on a tablet, it will fall back to the ‘Sub-Section’ mode and presented as a set of sub-

sections with questions about the roster items found behind the buttons.

Table mode

Live demo: table mode

Matrix mode

Single-select and multi-select categorical questions may now be presented in a more compact form 
suitable for ranking/matrix questions in CAWI mode.

To create this structure the designer should place one (and only one) question into a roster. The 
categories of this question will determine the columns of the matrix (‘Poor’…‘Very good’ in the 
above illustration), while the roster items will determine the rows. Finally the roster mode should 
be set to Matrix. We’ve added this mode to existing Sub-Section, Flat, and Table modes for the 
presentation of the roster.

Matrix mode

Number of rows may be fixed (use fixed roster) or be triggered by another question in the questionnaire, for 
example numeric, multi-select or a text-list. The question in the roster may also be a multi-select:

The matrix presentation of the roster is available only in the CAWI mode. In the CAPI mode such a roster will be 
presented as a roster with sub-sections.
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Matrix mode

Live demo: matrix mode

1. What is the maximum nesting depth for a nested roster?
2. What question types could be in a roster in a display table mode?
3. What is the maximum number of questions inside a roster with display mode – matrix mode?
4. What question types could be inside a roster in matrix mode?
5. How would you implemented the question below?

Questions

Exercise 7:

• Roster of household members
• For each household member, two questions

– Do you like Romanian food?
– What are your three favorite Romanian 

dishes?
• Flat Roster of Romanian dishes
• For each dish, two questions

– When was the last time you ate it?
– Was it good?

Create a section with title:  Romanian food.
Create within this section:
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Macros and Variables

Macros 

A macro with a name macroname contains a string of characters called the macro content. 

You can refer to macros in any part of your questionnaire. 

Macros is used to:

1. Improve readability of complex validation and enabling conditions

2. Simplify support and changes in the conditions that are repeated in several questions.

Macros 

For example, that several questions in the questionnaire are applicable to one group of persons, such 
as children in age from 3 to 9 years old.

Then the following macro can be defined:
$child=age.InRange(3,9)

It can be subsequently used in the enabling conditions for each question directed to a child of certain 
age simply as $child, which will be substituted with the content of the macro as defined above. 

Note that macro definitions may not refer to other macros.

To create a Macro: 

1.Click on the “$m” tab on the left hand menu.
2.Click on the *ADD NEW Macros*link.
3.Define the macro name, content, and 
(optionally) a description for the macro.
4.Click save.
5. Add the macro to your condition, type “$” 
followed by the macro name in a condition 
field.
6. To modify a syntax in a Macro click on the 
macro icon, select a macro from the list by 
clicking on any field in the macro specification 
to make all the necessary revisions. And save 
the changes

Variables

Variables are computable expressions that can be used to simplify validation and enabling 
conditions that use complex expressions. The content of a variable can be substituted into question 
text or static text to provide text that is more informative and dynamic. Also, calculated variables are 
included in the export data files.

Variables’ types

1. The boolean type can only evaluate to true or false. 

2. The double type is a numeric type. Unlike the long integer type, 

the double type allows for numbers with decimal values (e.g. 

2.5, 3.42).

3. The long Integer type should be used for integer values. Unlike 

the double type, this type will only allow for whole numbers (e.g. 

2, 42, 7329). 

4. The Date/Time type are for values that are date and/or time. 

5. The string type for text values.
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Add a Variable

1. Right click on a component in a section content to pull up the context menu and then “Add variable” / or / 

press the button “Add variable” at the bottom of a section content.

2. Choose the data type that you expect the variable’s expression to evaluate to (ie numeric, true/false, text).

3. Specify variable name.

4. Specify the expression.

Macros and Variables (common)

simplify complex expressions by breaking them down to smaller parts; 

simplify creation of large questionnaires with repetitive condition; 

hint on the meaning of expression by their name (or description); 

simplify changes to parameters and definitions in the survey; 

may be used to hold survey parameters;

Macros and Variables (different)

Macros Variables 

are referred to by $name are referred to by name

don’t have to be syntactically correct have to be syntactically correct 

fragments of expressions expressions 

don’t have a declared type have a declared type (string, long?, double? DateTime?, 
Boolean?) 

computed every time when encountered computed once every evaluation cycle

have descriptions visible in Designer only have descriptive labels visible in Designer and in debug 
mode on Tester 

may not refer to other macros may refer to other variables 

may not be used in text piping may be used in text piping 

not exported exported

Exercise 13:

1. Download the questionnaire for the exercise.

2. Implement the questionnaire as a section “Land use”. 

3. All totals should be calculated as variables and then checked with each total field.

4. Add extra logic for “of which” questions.
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System generated Variables for 
conditions

Self

For validation conditions, a very useful system generate 

variable is self.

This variable denotes the value of the question being 

validated. 

Using self instead of the question’s variable name in a 

question’s validation conditions is advised because you will 

not have to change the variable name in the validation 

condition if the variable name for the question is changed.

It is important to note that using self in the enabling 

condition will cause an compile error.

@rowcode
This system generated variable allows you to reference specific rows within a roster. This variable can be used 
in enabling conditions and validations.

Example 1:
Assume you have roster of items and you have 
a question that should only be asked of two of 
the items (item #110 and item #114). In this 
case, you would use @rowcode to refer to the 
item number. Then you would 
use @rowcode and write the enabling condition 
to be like below:

Example 2:
Assume you have a roster of items that the 
household could have bought in the last 7 days. 
You want to check that the amount of money 
spent is not too high. Two of the items on the list 
are matches (item# 10) and cigarettes (item 
#11)

Live demo: EVC generated variables 

@rowcode

Exercise 11.

1. Download the questionnaire and create a section “Household Roster short”.
2. Validation rules:

2.1. The first person listed should be the Head of household;
2.2. There should be only one head of household;
2.3. Head of household should be at least 15 years old;
2.4. Create a warning that its rare that household head and spouse have the same sex.
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Conditions in Rosters

Up until now we coded conditions 
horizontally by referring to the values of 
other variables for the current occurrence

…but roster conditions also require
vertically by referring to the values of the 
same variable for other items in the roster

Assesment of what we’ve done so far

Two types of conditions

As we know rosters are common survey 
instruments (ie household roster, assets roster, 
food consumption roster). 
Using Language Integrated Query (LINQ) and 
lambda expressions in the C# language, we are 
able to code enabling and validation conditions for 
rosters that can both:

Horizontally: Refer to the values of other 
variables for the current occurrence.

Vertically: Refer to the values of the same 
variable for other items in the roster.

Technical sketch of rosters

RosterID.Operator(x => x.varQuery1 == 1...)
Item Explanation

RosterID Name of the roster of interest to query. This is where to find the variables you 
are interested in.

Operator Query operator. The action that you want to be performed

x Anonymous variable that captures the queried content. This is just a place 
holder and can be anything (eg a, b, person)

x.varQuery Query variable(s); instance of that (those) variable(s)

General Syntax

The part of the syntax in the parentheses after the operator is called the “lambda expression.” The 
lambda expression specifies the query criteria for the LINQ expression.
The value that is returned by the statement depends on the operator used.

Use lambda expressions to select items in rosters:

Lambda expressions
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.All()
• Explanation. Checks that all 

elements of the expression meet 
the query criteria

• Result. true / false

.Any()
• Explanation. Checks that at least 

one element of the expression 
meets the query criteria.

• Result. true / false

.Count()
• Explanation. Counts the number of 

elements that meet the query 
criteria.

• Result. The count

.FirstOrDefault()
• Explanation. Find the first element

that meets the criteria
• Result. The first element. In most 

cases, this will be the first row that 
matches the search criteria If no 
element matches the query criteria, 
then it returns null

Commonly Used Operators Example 1. 

We want to check that the household contains one and only one 
household head. This is a common validation in many household 
surveys. 
For this approach, we would like to flag an error in the following 
cases:
1. There is more than one household head
2. There is no household head

Since Designer allows for more than one validation conditions for each question, we will write a 
separate validation condition for each case so that we can provide more detailed error 
messages to the interviewers.

Live demo: Conditions with a head of household

Example 2. 

Assume we want to enable a section only if there are any woman 15-49 years old in the 
household.

/ *  E n a b l e  o n l y  i f  t h e r e  a r e  a n y  w o m e n  1 5 - 4 9  y o i n  t h e  h o u s e h o l d  * /

h h r o s t e r . A n y ( x = > x . G e n d e r = = 2  & &  x . A g e > = 1 5  & &  x . A g e < = 4 9 )

In words, the expression above says: 
in the hhroster roster, look to see if there is any household member who is a woman and is 
between the age of 15 and 49 years old. 
Since we used the operator Any, this expression will return true if there are any woman 15-49 
years old in the household. It will return false if there are none. If instead we wanted to count the 
number of women 15-49 years old in the household, then we would use the Count operator.

Live demo:
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Enabling and validation 
conditions

Enabling conditions

Enabling conditions allow you to enable or disable certain questions based on answers an 
interviewee has given in previous questions, while validation conditions evaluate whether an 
answer given by an interviewee is acceptable.

Enabling conditions

Enabling conditions are the Survey Solutions equivalents of skip patterns in paper-based 
questionnaires. 
By using conditions you can enable or disable certain questions based on the answers an 
interviewee has given in previous questions. For this reason, at least two questions are involved, 
let’s call them: the unleash question and the recipient question.
 Enabling conditions are used to determine when a question (or other component) should be 
enabled (asked); 
A question is asked when it has no enabling condition or this condition currently evaluates to 
true; 
If the condition evaluates to false the question is either inactive or hidden.

Enabling conditions
For example, suppose the questions on marital status (Q2) and employment status (Q3) should 
only be asked to adults (Q1 more than 15).

Validation conditions
 Validation conditions are created 

similarly to enabling conditions. 
 Instead of evaluating whether the 

question has to be displayed, it 
determines whether the answer given 
by the interviewee is acceptable. 

 These can also be programmed 
as validation warnings. The warnings 
are rendered differently from errors 
(appear in orange color rather than red) 
and not counted in the interview errors 
counter. They are also not recorded 
in paradata.

 You can have up to 10 validation 
conditions for each question.

Validation conditions
Error

Warning

The error message must be clear to the interviewer. Make sure all error messages programmed in the 
questionnaire are explained to the interviewers during their training. 
When checking coherence of several questions (for example age and year of birth), one usually may 
not be sure which one is wrong. The message should allow for the possibility that the error is in the 
other question. 
Make sure validation message is consistent with what is being checked. If you revise a validation 
condition, make sure to check if the corresponding message must also be revised.
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Mandatory questions

Validation validates answers; 

No answer, no validation is run; 

One cannot make a question erroneous if it is not answered; 

Hence no validation condition will make its question mandatory!

Static text

Static text is an exception; 

Always validated; 

Can show an error, even though doesn’t carry an answer. 

Useful for end-of-section and end-of-questionnaire validations.

Logical operators

The following logical operators can be used in validation and enabling 
conditions:

Use parentheses as necessary in complex conditions; To refer to the answer of a question, 
specify the variable name corresponding to that question, like so: age

Examples

The following logical operators can be used in validation and enabling 
conditions:
Verify the numeric variable age is non-negative: 

age>=0 
Verify the numeric variable age is under 120: 

age<=120 
Verify the numeric variable age is between 0 and 120: 

(age>=0) && (age<=120)
Verify that the expenditures is no more than income (both numeric variables): 

expendit<=income 
Verify that numeric variable age is above 22 if education category (variable 
educat) is 4 or 5:

!((educat==4 || educat==5)&&(age<=22))

Numeric Questions
Comparison to a value. 

Relational Operators: less than, greater than, equal to, etc.:
value >= 1 && value != 2
value <= 10 || value == 999 

Comparison to an interval or a set of values
value.InRange(1,5) // Checks if a value falls within a specified range.
value.InList(1,97,98) // Checks if a value matches any of the values in a specified 

list.
Math Functions

Math.Abs(-6) // Returns the absolute value of a number (6)
Math.Ceiling(3.21) // Returns the smallest integral value that is greater than or 

equal to the value provided (4). 
Math.Round(20.1) // Rounds a specified value to the nearest integer value (20)
Math.Max(2,4) // Returns the larger of two values (4)
See more functions on our support site.

Text Questions
The following functions can be used in conditions for text questions:

vn.Length // Checks the number of characters;

vn == “A text” // Checks that the response is exactly equal to a specified text (“A text”);

vn.Contains(“aText”) Checks that the response includes a specified text;

vn.ConsistsOf(“aText”) // Checks that the response includes one or more of the 
specified characters;

vn.IsAlphaLatin() // Checks that the response consists of latin characters;

vn.IsAlphaLatinOrDelimiter() // Checks that the response consists of latin characters 
and delimiters;

String.IsNullOrWhiteSpace(vn) Checks that the response is null or consists of blank 
spaces.
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List question

The following functions can be used in conditions for list questions:

vn.Length // Checks the number of items listed 

.Text // Refers to the text element of an item listed in a list question

Example: Suppose you want to make sure that in a list question (hhold_list) recording the list of household members the text 
element meaning the name being recorded is at least 5 characters long.

For this check, the validation condition would be:

hhold_list.All(x=>x.Text.Length>=5)

List of household members =
[

{1, “Mary Smith”}
{2, “Paul Smith”}
{3, “Richard Smith”}

]

Barcode
The following functions can be used in conditions for barcode questions:

vn.Length // Checks the number of characters

vn.StartsWith(“value”) // Checks that the barcode starts with specific characters

vn.EndsWith(“value”) // Checks that the barcode ends with specific characters

vn.IsNumber() // Checks that the barcode is a number

vn.ConsistsOf(“value”) // Checks that the barcode consists of a specific set characters

Date question: Calendar
Comparisons

Relational Operators. // Less than, greater than, equal to, etc
vn.InRange(a,b) // Checks if the date falls within an interval.

* *Perform Calculations
FullYearsBetween(dateA, dateB) // Computes full years between an earlier and later date.
dateB.FullYearsSince(dateA) // Computes full years between a later date with an earlier 
date..
vn.Value.AddYears(value)
vn.Value.Months(value)
vn.Value.Days(value) //Add or subtract years, months, or days.

Extract Information
vn.Value.Year
vn.Value.Monthvn
vn.Value.Day // Retrieve the year, month, or day.
new DateTime (year, month, day) // Constructs a new date.
IsDate(YearDate, MonthDate, DayDate ) // Confirms that a date matches a calendar date.

Date question: Current Time
Extract Information

vn.Value.Date // Retrieve the date.
vn.Value.Hour // Retrieve the hour.

Perform Calculations

vn.Value.AddHours(value) // Compute a date by adding a number of hours.
vn.Value.AddMinutes(value) // Compute a date by adding a number of minutes.

GPS
Responses for the GPS questions are recorded as:
class {
double Latitude;
double Longitude;
double Accuracy;
double Altitude;

}

The following functions can be used in conditions for GPS questions:
vn.Longitude, 
vn.Latitude, 
vn.Accuracy, 
vn.Altitude // Retrieves the latitude/longitude/accuracy/altitude of a GPS coordinate.

vn.InRectangle(north,west,south,east) // Check if the coordinates are inside a rectangle.
gpsA.GpsDistance(gpsB) // Calculate the distance between two coordinates in meters.
gpsA.GpsDistanceKm(gpsB) // Calculate the distance between two coordinates in 

kilometers.

Single-select Questions
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Single-select Questions Single-select Questions

Comparison to a value
Relational Operators, less than, greater than, equal to, etc.

Comparison to a range
vn.InRange(value1,value2) // Checks if the selected answer falls within a range of 

user-specified values.
Comparison to a list of values

vn.InList(a, b, c…) // Checks whether the selected answer is 
among the set of enumerated values.

vn.IsNoneOf(a,b,c….) // Confirms that the selected answer is not 
among the set of enumerated values.
Count the number of values

vn.CountValue(a,singleSelect1,singleSelect2,...)
// Counts the number of times a specified value is recorded as the answer to the set of 

enumerated questions.

Multi-select Questions

There are two types of multi-select 
questions. They different not only in the 
way they appear, but in the way their 
answers can be referenced with Survey 
Solutions’ conditions language.

Checkbox Yes/No

Array of answers for checkbox/combobox:

ag_d69 = {1,6,12}

Array of answers for Yes/No

hh_l01.Yes = {1,3,4,7,13}

hh_l01.No = {2,8,11,12,14}

hh_l01.Missing = {6}

hh_l01.All = 
{1,2,3,4,5,6,7,8,9,10,11,12,

13,14}

Multi-select: Checkbox, Combobox
Find a particular value

vn.Contains(a) // Checks whether the answers to 
question contain a specified value.
vn.ContainsOnly(a) // Contains only the specified 
value

Look for several values
vn.ContainsAll(a,b,c) // Check whether the answers 
contain all of the specified values.
vn.ContainsOnly(a,b,c) // Contains only the specified 
values
vn.ContainsAny(a,b,c) // Contains at least one of the 
specified values
!(vn.ContainsAny(a,b,c)) // Contains none of the specified 
values. 

Count the number of values
vn.Length // Computes the number of 
answers to a multi-select question.

Multi-select: yes/no
Find a particular value

vn.Yes.Contains(a) // Checks whether the answers to 
question contain Yes to specified value.
vn.Yes.ContainsOnly(a) // Contains only the specified Yes 
value

Look for several values
vn.Yes.ContainsAll(a,b,c) // Check whether the question 
contains Yes answers to all of the specified values.
vn.Yes.ContainsOnly(a,b,c) // Contains only Yes to the 
specified values
vn.Yes.ContainsAny(a,b,c) // Contains at least one of the 
specified Yes values
!(vn.Yes.ContainsAny(a,b,c)) // Contains none Yes of the 
specified values. 

Count the number of values
vn.Yes.Length // Computes the number of Yes
answers to a multi-select question.
vn.Missing.Length // Computes the number of 
unanswered options.

Comments in conditions

// - used to comment one line.

/* text */ - used to comment more than one line at once.
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Exercise 10:

1. Open Section “Demographics, land & Livestock”
1.1. Add all Enabling condition from the paper version of the questionnaire;
1.2. Add validations:

1.2.1. Numbers cannot be negative;
1.2.2. Number of month should be real number;
1.2.3. Q13 should be less or equal to Q12.

2. Open Section “Plot roster”
2.1.  Add all Enabling condition from the paper version of the questionnaire;
2.2. G04 unit question shouldn’t be asked if quantity is 0;
2.4. G04 add field for other, it should be enabled when option is selected.
2.3. Add validations:

2.3.1. H07, G05, G12 cannot be in the future.
3. Create a section “Local school”, download the questionnaire and implement it in Designer.

3.1. Add validations:
3.1.1. For q2, q4, q5 it shouldn’t be longer than 3 hours. Add as warning message.
3.1.2. For q2, q4, q5 minutes should be from 0 to 59.
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Syntax and Functions

Expressions
Expressions are utilized in Survey Solutions in:
enabling conditions; 
validation conditions; 
filtering conditions; 
calculated variables’ expressions;

Expressions

Writing expressions is different from programming. You don’t have to be 
a programmer to work with Survey Solutions, but there are several 
simple things every designer needs to know:

expressions are written in C#; 
C# is a case-sensitive language; 
To refer to the answer of a question, specify the variable name 
corresponding to that question, like so: age 
To compare strings, enclose string constants in quotes, like so: 
city=="New York“;
expressions should be free of syntax errors; 
expressions have types.

Expressions

Each expression has a type as per C# reference or Survey Solutions 
definition. C# language has hundreds of types and allows other 
composite types to be derived from base types.

In Survey Solutions expressions for enabling conditions, validation 
conditions, and filtering conditions are of Boolean type: Boolean type 
means only two values are possible: true and false;

A question is enabled if the enabling condition is blank or 
evaluates to true;
Answer to a question is considered to be valid if the validation 
condition is blank or evaluates to true; 
An option is included in a categorical question if a filter is blank 
or evaluates to true.

Data types

Common types used to define calculatable variables are 
bool? – Boolean nullable – for logical expressions; 
long? – Long nullable – for storing integer values; 
double? – Double nullable – for storing fractional values; 
string – for storing strings (text); 
DateTime? – Date/Time nullable – for storing timestamps with 
properties: Year, Month, Day, Hour, Minute, Second, and others; 

In C# a question mark following the type signifies the type which is 
nullable, meaning null is a possible value;

Typical use of nullable value type is when needed to represent the 
undefined value of an underlying value type. For example, a Boolean, 
or bool, variable can only be either true or false. However, in some 
cases a variable value can be undefined or missing. For example, a 
database field may contain true or false, or it may contain no value at 
all, that is, NULL. The bool? type is used in those scenarios.

Nullable types

Nullable - Each instance of a nullable type has two public read-only 
properties:

HasValue. HasValue indicates whether an instance of a nullable
value type has a value of its underlying type. It is set to true when 
the variable contains a non-null value; 
Value. Value is of the same type as the underlying type. If 
HasValue is true, Value contains a meaningful value.

In Survey Solutions value of null is used to indicate a question has not 
been answered yet.
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Survey solutions defined types

GPS question type is defined customly in Survey Solutions:

class GeoLocation { 
double Latitude; 
double Longitude; 
double Accuracy; 
double Altitude; 

}

One can construct a new object of class GeoLocation with the following 
constructor: 

new GeoLocation(lat, long, acc, alt)

Survey solutions defined types

Live Demo: construction of GPS and its use

Survey solutions defined types

Geography question type is defined customly in Survey Solutions:

class Geography { 
double Area; 
double Length; 
int PointsCount; 

}

Check these and other types online: type “data types” in the search box on the 
support site.

Survey solutions defined types

Text list question type is defined customly in Survey Solutions:

TextListAnswerRow[];  // any list question is an array of :

class TextListAnswerRow{
int Value;
string Text;

}

One can access the items in the list by refering through indexing, refering to code 
with .Value what represent a code which was automatically assigned to each row 
by Survey Solutions, and .Text that was entered by the user. 

.Value will be used as @rostercode for roster triggered list rosters.

Live Demo: list

Arithmetic Operators

Operator Description Example

+ Addition: returns the sum A + B = 35

- Subtraction: returns the difference A - B = 10

* Multiplication: returns the product A * B = 200

/ Division: returns the quotient B / A = 2

% Modulus: returns the remainder after 
an integer division

B % A = 0
(The remainder of 20 divided by 
10 is 0)

The following table shows the arithmetic operators supported by Survey 
Solutions. Arithmetic expressions are evaluated from left to right. For the 
example, assume A = 20 and B = 10
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Relational Operators

These operators compare two values and return either TRUE or FALSE. The 
following comparison operators are supported by Survey Solutions:

Operator Description Example
== Checks if the two values are equal. If 

values are equal, then the condition is 
true

20 == 10 returns FALSE

!= Checks if the two values are not equal. If 
the values are not equal, then the 
condition is false

20 != 10 returns TRUE

> Checks if the left value is greater than the 
right value

20 > 10 returns TRUE

< Checks if the left value is less than the 
right value

20 < 10 returns FALSE

>= Checks if the left value is greater than or 
equal to the right value

20 >= 10 returns TRUE.
10 >= 10 returns TRUE.

<= Checks if the left value is less than or 
equal to the right value

20 <= 10 returns FALSE.
10 <= 10 returns TRUE.

Relational Operators

Warning! 

Multi-categorical questions’ value is a vector(an array), 
not a scalar (single value); 
never use relational operators with MCQs; 
instead use a function like: .Contains().

Logical operators

Logical values returns either TRUE or FALSE. The following tables show the logical 
operators supported by Survey Solutions:

Operator Description Example

&& Logical AND operator.
A && B returns true of both expression 
A and B are true.

(20 == 10) && (10 > 
5) returns FALSE
(10 == 10) && (10 > 
5) returns TRUE

|| Logical OR operator
A || B returns true if either expression 
A or expression B is true

(20 == 10) || (10 > 
5) returns TRUE
(20 == 10) || (10 < 
5) returns FALSE

! Logical NOT operator
!A returns true if expression A is false. 
It returns false if expression A is true.

!(20 == 10) returns TRUE
!(10 == 10) returns FALSE

Other Useful operators

These are other operators that you might want to use in your Survey Solutions 
instrument.

Operator Description Example

?: Conditional Expression/ The condition must 
evaluate to true or false. If condition is true, 
the first expression is evaluated and becomes the 
result. If condition is false, the second 
expression is evaluated and becomes the result. 
Only one of the two expressions is evaluated.

(10 < 2)? a:bwill return b
(10 > 2)? a:bwill return a

Functions

Functions are ready-made expression components that can be used by 
questionnaire designers for common tasks in validation and enabling 
conditions;

Designers don’t have to use them or know all of them; they are 
shortcuts for common tasks, which in some cases can be done in standard 
C# (though commonly with longer expressions); 

Functions allow performing tasks, which would be different to achieve 
by writing expressions.

f(x) In C#, a function is a way of packaging code that does 
something and then returns the value.

Functions

Functions transform one kind of information into different, for example 
dates into number of years, or coordinates into kilometers;

Black box concept: most of the users don’t care how the function is 
implemented; 

Users do need to know the inputs and output of the function!
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Functions

Functions consist of function name and arguments in parentheses, here 
f is a function name, and x is one or more arguments (multiple arguments 
are separated by commas); 

 Arguments can be questions from the questionnaire, constants.
For example: IsAnswered(variableName), InList(2,9,88).

Arguments have types;
For example: variableName.InRange(1900,2016), arguments could be only 
long or double.

Functions have types (type of result).
For example: variableName.InRange(1900,2016) result of this function is 
bool type

f(x)

Types compatibility

Arguments must match function’s requirements. 
For example: F u l l Ye a r s B e t w e e n ( d a t e ,  s t r i n g )

In some cases (e.g. constants) types can be converted by the C# 
automatically, e.g. if the argument must be double, but a long integer is 
specified. 

If the argument is of incompatible type, the compilation error will be 
shown. 

Explicit types conversion can be used in some cases: F ( ( t y p e ) a r g ).

Functions
Functions have result types, which must be taken into account when the result of the 
function is used as an argument for another function.

Functions
Some functions can be called as extensions to questions (like methods): 
variableName.Contains(5) this function checks whether the value 5 is among the 
answers to a variableName – that is, is contained in the set of answers. 
Returns true if 5 is contained in variableName’s answers. Returns false otherwise.

Some functions can only be called as standalone: 
IsDate(YearDate, MonthDate, DayDate) is true if the three specified arguments 
comprise a valid date.
Example: assume you have a series of 3 numeric questions asking for a household 
members date of birth, and you want check that the date recorded is a valid date.
The syntax for the validation condition would be:
IsDate(YearDate, MonthDate, DayDate )

Live Demo: IsDate()/new Date()

Functions’ groups
Numeric: InRange(), InList(); 

String: Left(), Right(), ConsistsOf();

Lists: ContainsAll(), ContainsAny(), ContainsOnly(), etc; 

Date and time management: CenturyMonthCode(), FullYearsBetween(), 
etc 

Geolocation: GpsDistance(), GpsDistanceKm(), etc; 

Other/Miscelleneous

Most functions require arguments, functions listed here are shown 
without arguments.
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Functions: use
Some functions are conveniently of Boolean type: IsAnswered(), 
IsNumber(), ContainsAny(), etc, which allows them to be used in the 
expressions for enabling, filtering and validation; 

Some functions are of other type, and must be used as part of a bigger 
expression, which must be of Boolean type, for example: 
poinB.GpsDistanceKm(pointA)<30

So what does the programming language do?

• Enables objects in the questionnaire
• « Skip » sections, sub-sections, 

or non-relevant questions
• Limit available answer options

• Evaluate answers
• Internal consistency
• Plausibility

• Accomplish intermediary tasks
• Consult lookup tables
• Define the value of variables

Summary

Where to use it?

• Enablement conditions
• Of questions
• Of answer options
• Of sections
• Of static text
• Of rosters

• Validation conditions

• Resources for these 
conditions

• Macroses
• Variables

Summary

1. What are the possible values of bool? type?
2. What does value null means in Survey Solutions?
3. For what components you shouldn’t use relational operators?
4. Is it true that argument of a function can be any type? And why?

Questions
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Novel question types

GPS question on a paper

GPS question

A GPS question expects a set of geographic coordinates 
(latitude, longitude, accuracy, altitude), which identify the 
location of the tablet. This type of question can be answered 
using a GPS-enabled tablet , internet connection is not 
required.

GPS question Barcode

A Barcode question expects an optical machine-readable 
representation of data relating to an object.

Note that there are many different standards of barcodes, 
with different capabilities and appearances. Survey Solutions 
will try to automatically detect the type of the barcode. 
Questionnaire developers need to test the system using an 
example of the actual barcodes to be scanned to ensure 
compatibility. 
Autofocus capability on the tablet is essential for barcode 
recognition to work properly. 

Barcode question looks different on CAPI and CAWI.

On CAPI you will be able to scan the Barcode with a tablet’s 
camera.

On CAWI you will have a field where you can enter a code.

Barcode Picture questions

The Picture question captures binary files. You can use this question type to take a photo of 
any object (e.g. national id cards or other objects for a survey collecting prices) and person 
(e.g. pictures of interviewees like employees or household members).

A picture type question can be used to capture 
signatures on a tablet. For this, the flag “use 
signature pad” should be set in the questionnaire 
Designer.

A picture types questions look different on CAPI 
and CAWI.
In the CAPI Picture type question permits 
uploading an image (selecting one from the tablet’s 
gallery) or taking a photo directly. 
In the CAWI surveys only selecting and uploading 
a file is possible.
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Picture questions Audio question

Audio question records sound using the tablet’s microphone. 
This can be used in surveys where the recording of the 
respondent’s voice may serve quality control purposes or be 
directly of interest to the researchers.

Audio question

After clicking “Tap to record Audio” button a 
timer and recording status will be displayed. 

To stop the recording, tap on Done. 

An audio question has a 180 seconds limit.
After 180 seconds (3 min) the recording will stop 

as if Done was pressed and the 180 seconds will 
be saved automatically. 

You can press on the play button to listen to the 
recording.

Live demo: novel question types

Geography questions

A Geography question can capture various geographic 
information as listed below:
1. area (polygons),
2. paths (polylines),
3. single (point) and
4. multiple (multipoint)

Geography questions

Geography question on a paper Geography question on a tablet



22/02/2023

3

Geography questions

Be aware that Geography questions are available only in CAPI.

On Tester app you will see a World map in small resolution.

Live demo: geography question + video 

1. What question type should be used to record current position?
2. What question type should be used to record a route? What question attribute should be selected?
3. What question types cannot be used in CAWI?
4. What questions types looks different on CAPI and CAWI?

Questions Exercise 8:

1. Create a new section with title “Soil sample”
2. Download the PDF questionnaire.
3. Create the questionnaire from PDF version.
4. Compile the questionnaire.
5. Test your questionnaire with both Tester tools
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