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WHY? 



Why Harmonizing? 

•Necessary for cross-national comparative research  

•Contributes to basic (empiric) knowledge  

•Allows to conclude impact of policies on societies and human behaviour  

•Enables to compare impacts across nations, cultures or over time 



Why harmonizing? 

Besides research questions a lot of policy questions can be answered using 
comparative (harmonized) data 

•What is happening to outcomes of interest?  

•Cross-sectional samples of population of interest = regular snap-shots of 
(social and economic) indicators   

•Panel data provides information about the evolution of these indicators over 
time, possibly even over the complete lifecycle of a respondent  

 



Why harmonizing? 

•Why are given outcomes observed? 

•Disentangle the impact of (micro or macro) characteristics or policy decisions 
on certain outcomes, e.g. minimum wage on economic well-being  

•How can “bad” outcomes be reduced and “good” outcomes encouraged?   

•Structural model: investigating in detail structure of decision leading to an 
outcome of interest 

•Natural experiment: impact of changes in policies (e.g. by comparing countries 
with different policies)  

 



Why harmonizing? 

The information researchers gain from harmonized and thus comparative data can 
be provided to policy-makers to see the impact of their policies 

 observe outcome, develop new or improve running policies 



HISTORY OF DATA 
HARMONIZATION 



Origin 

•Developed with general approaches to statistical research in second half of 
19th century  

•Establishment of International Statistical Institute in The Hague, 1885  

•One main activity: standardization and harmonization of international 
statistics 



Driven by research and politics 

• International organizations and institutions began collection of international 
data at beginning of 20th century  

•E.g. International Labour Office (1901), International Agricultural Institute 
(1905) 

•Discrepancies across countries demanded approximation  

Harmonization/Standardization 

•Establishment of Statistical Office of the United Nations, Conference of 
European Statisticians 



Driven by research and politics 

• Increasing demand of cross-national and cross-temporal comparable data 

•On one hand: research interest, e.g. analysis of social change  

•On other hand: governments and (international) administrative bodies for 
improvement of policy making process, e.g. effectiveness of minimum wage 



International surveys 

• Increasingly surveys began to react to demands and have employed 
international standards to produce comparable data  

•E.g. ISSP, ESS, EVS  

• In 2001, ISSP changed strategy for background variables from ex-post to 
ex-ante output (see later) to guarantee more comparability  



CONCEPTUAL ASPECTS OF  
DATA HARMONIZATION 



Overview 

•What is harmonization?  

•Harmonization strategies 

•Harmonization processing (incl. examples)  

• International Standards 

•Quality checks  



What is harmonization?  

•Standardization of inputs and outputs in 
comparative statistical analysis (Granda & Blasczyk, 
2016) 

•“(…) creation of a desired degree of 
comparability between statistics of different 
countries.” (Ehling, 2003: 17) 

•“(…) generic term for procedures aimed at 
achieving or at least improving the 
comparability of different surveys.” (Granda et al., 
2010) 



What is harmonization?  

Goal: “(…) create data that measure the same conceptual variable and that are 

measured in the same units” (Burkhauser et al., 2005) 

 Resulting: single integrated dataset for comparative statistical analysis, either 
including all variables to serve as general resource or specific variables to serve 
as study resource 



What is harmonization?  

•Central element: Comparability  

•Comparison can be spatial (cross-national) or temporal (longitudinal) 
comparability  

•First step: universal reference concept  

•How to operationalize and make measurable  

•Find universal definition, classification, etc. for adequate categorization of 
all particularities in participating countries or cohorts  



What is harmonization?  

•Generally every part of the survey lifecycle can be harmonized 

•E.g. question wordings, choice of indicators, field works, questionnaire 
design  

•Different harmonization strategies offer approaches mainly different regarding 
the time point and extent of harmonization  



Harmonization strategies 

Granda and Blasczyk, 2016; Granda et al., 2010: 

• Input vs. Output 

• Ex-ante vs. ex-post  

Doiron et al., 2012; Fortier et al., 2011: 

• Prospective vs. Retrospective 

• Stringent vs. flexible 
 

• Both classification systems are very similar  



Harmonization strategies 

Input/prospective Output/retrospective 

Ex-ante per definition Ex-ante or ex-post 

Stringent or flexible Flexible per definition  

Keep in mind: Categorization presents ideal types that 
de facto often overlap  



Harmonization strategies 
(Ex-ante) Input Harmonization  
Following strict standards from the beginning of the survey process and 
applying identical survey procedures and questionnaires in each survey  

Ex-ante Output Harmonization 
Considering comparability in survey planning and implementing 
comparable measurements in data collection process “to capture the 
same concept” among different surveys (e.g. exact wording or some 
answer categories can vary)  

Ex-post Output Harmonization  
Using items from different existing surveys that were not designed to 
be comparable but that are edited for comparative analysis 

 



Harmonization strategies 

(Ex-ante) Input Harmonization  

Following strict standards from the beginning of the 
survey process and applying identical survey procedures 
and questionnaires in each survey  

•Pro: long-term standardization; can lead to 
more coherence if meeting national data 
requirements; usually best for international 
comparability  

•Con: initially higher costs; loss of flexibility  

 
 



Harmonization strategies 

Ex-ante Output Harmonization 

Considering comparability in survey planning and implementing 
comparable measurements in data collection process “to 
capture the same concept” among different surveys (i.e. exact 
wording or some answer categories can vary)  

•Pro: compromise btw. International standards 
and national requirements; relatively low cost 

•Con: conflict btw. International and national 
goals and quality criteria  

 



Harmonization strategies 

Ex-post Output Harmonization  

Using items from different existing surveys that were not 
designed to be comparable but that are edited for 
comparative analysis 

•Pro: Transitional solution; re-use of existing 
data  

•Con: usually lowest international 
comparability; possible cost-efficiency 

 
 



Harmonization strategies 

Distinction by time point of data collection:  
 

Granda, P., C. Wolf, R. Hadorn (2010). Harmonizing Survey Data. In Harkness et al. (eds.), Survey Methods in 
Multinational, Multiregional, and Multicultural Contexts (p. 315). New York, John Wiley & Sons, Inc.  

 



Harmonization strategies 

„Harmonisation strategies“ in Ehling, M. (2003). Harmonising data in official statistics. In Hoffmeyer-Zlotnik 
and Wolf (eds.), Advances in cross-national comparison (p. 23). New York, Kluwer Academic/Plenum 
Publishers. 

 



Harmonization strategies 

Stringent-prospective Harmonization 
Group of studies decides to apply identical data collection 
tools and procedures  

Flexible-prospective Harmonization  
Agreeing on common variables but leaving space for 
individual studies to adapt data collection to their specific 
(e.g. cultural or regional) needs 

Flexible-retrospective Harmonization  
Using pre-assessed compatible data from several existing 
studies to pool a set of target variable by applying formal 
harmonization rules (conversion process)  



Harmonization strategies 

Stringent-prospective Harmonization 

Group of studies decides to apply identical data 
collection tools and procedures  
•Pro: Straightforward harmonization with standardized collection of data; 

guarantees compatibility across data 

•Con: No adaption to specific contexts of individual studies during data 
collection; inserting standard measures across multiple studies can get very 
challenging  

Very strict input and thus always ex-ante 

 



Harmonization strategies 

Flexible-prospective Harmonization  

Agreeing on common variables but leaving space for 
individual studies to adapt data collection to their 
specific (e.g. cultural or regional) needs  
•Pro: better in measuring regional/cultural/etc. variation; respects center-

specific scientific foci 

•Con: “rigorous assessment of heterogeneity is required” (Doiron et al., 
2012); data need to be assessed as similar enough for specific scientific 

purposes  

Mainly ex-ante output, might include input 



Harmonization strategies 

Flexible-retrospective Harmonization  

Using pre-assessed compatible data from several existing 
studies to pool a set of target variable by applying formal 
harmonization rules (conversion process)  

•Pro: re-use of data for secondary analysis; 
relatively modest time and costs 

•Con: appropriate expertise and adequate 
methodologies needed; limited quantity of 
compatible data  

Always ex-post output 
 



Harmonization strategies 

Ex-post Output, 
Flexible-

retrospective 

Ex-ante Output, 
Flexible-

prospective 

Input,  
Stringent-

prospective 

Distinction by level of standardization:  

 Complete 

standardizatio
n 



Harmonization strategies 

•To decide on strategy of data harmonization it 
is easier to follow a variable-specific 
approach than a survey oriented one  

•European Social Survey (ESS) includes some 
ex-ante output and some input harmonized 
variables = flexible-prospective harmonization 
approach 

•Some variables follow a strictly standardized 
pattern while others depend on country-specific 
conditions 
 



Harmonization Processing 

•Decide on your strategy as soon as possible to include data harmonization into 
the survey lifecycle when applicable 

•Planning is everything!  

•Create a data (harmonization) processing plan 



Data Harmonization Processing 
Plan 
•Follow a systematic design  

• Include experts and methodology groups 

• Include country-specific experts if necessary  

•Gather feedback on the analytic usefulness of the data  

• Implement (external) quality controls 

•Use software facilitating variable comparison and harmonization planning  

 



Harmonization Processing 

Rules for harmonization (see Hoffmeyer-Zlotnik, 

2008: 11f.; Hoffmeyer-Zlotnik & Wolf, 2003: 405) 

•Agree on common definition of each variable that is measured 

•Common definition refers to comparable elements of participating countries 

•Analysis of national concepts and structures by country specialist 

• Identify areas of common ground underlying national concepts and structures 



Harmonization Processing 
•Decide on valid indicator respecting variable 
of interest and national manifestations  

•Choose harmonization strategy  

•Test survey/classification instrument with 
regard to empirical structures in country and 
correspondence to logic of joint definition  

•Ensure that average respondents from 
different countries understand survey 
instrument in intended manner and are able 
to answer question 



Harmonization Processing 

A crucial step in ex-ante harmonization is the creation of a cross-cultural survey with 
the highest degree of comparability possible… 



Harmonization Processing 

Referring to list of Hurst, B. C. & Patrick, D. I. (1998), 
Harkness, J. et al. (2003) name the following steps for 
cross-cultural questionnaire design:  

(1)Review of literature and existing 
instruments  

(2)Establishment of a conceptual framework  

(3)Elicitation of items  

(4)Evaluation of cross-cultural equivalence  



Harmonization Processing 

(5)Development and refinement of draft 
questionnaire 

(6)Evaluation of psychometric properties  

(7)Evaluation of responsiveness 

(8)Preparation of users’ manual and, if relevant, 
a scoring scheme  

(9)Submission to a supervisory council (or other 
signing-off procedure) and distribution  

 



Excursus: Translation 
approaches 
With existing materials  

Adopting 

•Translate (usually mono-cultural) survey items  

Translation team 

Adapting 

•Modifying existing items with respect to cultural 
appropriateness 

Expert team with country- and survey-specific knowledge 

 



Excursus: Translation 
approaches 

Without existing materials 

Sequential 
•Source questionnaire developed and tested in context and 
language of development and translated afterwards  
•(Small) expert group 

Parallel 
•Includes cross-cultural input from target cultures and 
languages during development process of source 
questionnaire  
Multicultural expert team 

Simultaneous 
•Producing different language versions at the same time, can 
become a mixture of country-specific and cross-country 
questions  
Multicultural expert team 



Excursus: Translation 
approaches 

5 basic steps in producing final multilingual questionnaire 
versions:  

• Translation  
• Review  
• Adjudication (deciding on a 

version) 

• Pretesting  
• Documentation 

This usually requires three different groups of staff:  
• Translators  
• Translation reviewers 
• Translation adjudicators 



Harmonization Processing 

Ex-post harmonization steps (Granda et al., 2010) 

(1) identify useable (existing) data 

(2) define variables of interest 

(3) databank with target of interest as cases and corresponding variables from 

selected survey 

(4) decide on mapping schemes 

(5) recode original variables to target  

 



Harmonization Processing 

Keep in mind during process:  

•Multi-/mono-cultural nature of (cross-) national surveys (“respect context”) 

•File-level attributes 

•Sample weights and designs, variance estimation 

•Harmonization decisions should be made variable-specifically 

•Varying strategies can be adopted in same survey 



Challenges due to country 
differences 
•Regarding a difference between two country values, a researcher must basically 

distinguish between two components:  

Difference between the 
measured value in 

country A and statistics 
in country B  

Difference between the 
true values in country A 

and in country B 
(target difference)   

Difference caused by 
discrepancies and 

measurement errors 
= + 

Graphic in Ehling, M. (2003). Harmonising data in official statistics. In Hoffmeyer-Zlotnik and Wolf (eds.), 
Advances in cross-national comparison (p. 24). New York, Kluwer Academic/Plenum Publishers. 

 



Challenges due to country 
differences 

Thus, apart from the target difference that we want to find out, differences can be 
caused by:  

•Differences in scales of measurement or coding schemes 

•Differences in definition of concepts or variables 

•E.g. concept of citizenship  

•Differences in sampling designs and collection methods (survey level 
comparability)  

•Changing legal environment around data protection and data privacy (e.g. GDPR) 



ESS: Harmonization process 

•Standardized set of survey specifications for 
each participating national coordinator 

•Key elements: (1) questionnaires and 
translation; (2) preparation of data 
collection and sampling; (3) data collection; 
(4) data processing and delivery 

•For Translation: Translation Team, 
Translation Expert Panel  

ESS ERIC. Methodology. Online: https://www.europeansocialsurvey.org/methodology/ess_methodology/ 

https://www.europeansocialsurvey.org/methodology/ess_methodology/


ESS: Harmonization process 

ESS ERIC. Methodology. Online: https://www.europeansocialsurvey.org/methodology/ess_methodology/ 

https://www.europeansocialsurvey.org/methodology/ess_methodology/


EVS: Harmonization process 

•Harmonization including input and ex-ante output elements 

•Careful translation process on basis of Master questionnaire 

https://europeanvaluesstudy.eu/methodology-data-
documentation/survey-2017/methodology/ 
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EVS: Translation process 

•Country teams following a team approach according to the TRAPD method  

https://europeanvaluesstudy.eu/methodology-data-documentation/survey-
2017/methodology/the-trapd-method-for-survey-translation/ 

•Process assisted by web-based platform: Translation Management Tool (TMT) 

https://europeanvaluesstudy.eu/methodology-data-documentation/survey-
2017/methodology/the-translation-management-tool-tmt/ 

•Cooperation between shared-
language countries (e.g. Russian, 
French, German)  

https://europeanvaluesstudy.eu/methodology-data-documentation/survey-
2017/methodology/translation-harmonization-between-shared-language-countries/ 
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ESS: Input harmonized 
Source:  

France:  Switzerland:  

Germany:  

ESS ERIC. Data and Documentation. ESS Round 8, Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

•From round 5 on a new variable measuring education has been developed: 
EDULVLB 

•3-digit hierarchical coding framework 

•Dr. Silke Schneider (GESIS) participated as an expert in the development 
process  

•The variable is created on the basis of country-specific measures 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

Germany  

Was ist der höchste 
allgemeinbildende 
Schulabschluss, den 
Sie 
erreicht haben? 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

Germany  

Was ist der höchste 
Ausbildungsabschluss, 
den Sie erreicht 
haben?  

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

Germany  

Was ist der höchste 
Studienabschluss, den 
Sie 
erreicht haben? 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

France 

Quel est le plus 
haut niveau 
d'études ou de 
formation que vous 
avez terminé ? 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

Germany  

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

https://www.europeansocialsurvey.org/data/


ESS: Ex-ante output harmonized 

ESS ERIC. Data and Documentation. Online: https://www.europeansocialsurvey.org/data/ 

France 

For more detailed coding and harmonization explanations on the education 
variable in ESS see „ESS8 Appendix A1 Education ed 2.2“, online: 
https://www.europeansocialsurvey.org/data/download.html?r=8 

https://www.europeansocialsurvey.org/data/
https://www.europeansocialsurvey.org/data/download.html?r=8


ISSP: Harmonization process 

The Methodology Committee co-ordinates the 
work of six groups addressing different areas 
of cross-cultural methods, all concerned with 
issues of equivalence: 

•demography 

•non-response 

•weighting 

•mode effects 

•questionnaire design 

• translation 

 

ISSP. Methodology. Online: http://w.issp.org/about-issp/methodology/ 

http://w.issp.org/about-issp/methodology/
http://w.issp.org/about-issp/methodology/
http://w.issp.org/about-issp/methodology/


ISSP: Harmonization process 

•Common source questionnaire, occasionally 
leaving space for (country-/ culture-specific) 
interpretation 

•Since 2001: ex-ante output for background 
variables, often using international 
standard classifications, such as the 
ISCED-97 for education  
•Followed by expertise training, careful monitoring and documentation 

process 



ISSP: Input harmonized 

Spain: 

Source: 

France: 

UK: 



ISSP: Ex-ante harmonized 

• Afterwards harmonized according to ISCED-97 

• http://www.unesco.org/education/information/nfsunesco/doc/isced_1997
.htm  

Spain: France: 

http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm


EVS: Ex-ante harmonized 

Religious denomination: Target Variable  
 

https://www.gesis.org/angebot/daten-analysieren/internationale-umfragen/european-values-study/5th-
wave-2017 
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EVS: Ex-ante harmonized 

Religious denomination: Harmonization Mapping 
 

https://www.gesis.org/angebot/daten-analysieren/internationale-umfragen/european-values-study/5th-
wave-2017 

Denmark  

Serbia 
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Examples of large harmonization 
projects 
•The IPUMS Health Surveys: National Health Interview 
Survey merged and harmonized data from 1963 to 
present https://nhis.ipums.org/nhis/index.shtml 

•The Eurobarometer Survey Series collects data since 
1970 harmonizing it into single cross-national files 
https://www.gesis.org/eurobarometer-data-
service/survey-series/ 

•The Multinational Time Use Study (MTUS) brings 
together data from 55 years and over 30 countries 
https://www.timeuse.org/mtus 

 



International Standards 

•Basis for harmonizing (international) data  

•Compromise on measurements on cross-national and –cultural level 

•Various examples often accompanied by discussions and modifications on 
concept 

•Two Examples:  

Occupational Status (ISCO) 

Education (Hoffmeyer-Zlotnik/Warner matrix) 

 

 



International Standards 

•Pro: unambiguous concept, including coding and classification instructions  

facilitates collection of comparative data  

•Con: intense training of staff, evaluation and improvement of automated 
procedures and quality checks  high costs  

 



ISCO = International Standard 
Classification of Occupations 
•Prime example of standard classification that applies in input harmonized 

surveys  
(Hoffmeyer-Zlotnik and Warner, 2011)  

•Proposed by International Labor Organisation (ILO)  

•Providing version updates: ISCO-58, -68, -88, -08 

•Four-level hierarchically structured classification: classify jobs around the world 
in 436 units which can be classified into 130 minor, 43 sub-major groups and 
10 major groups  

 



ISCO = International Standard 
Classification of Occupations 
Example: Police Officers = 5412 

• 1st digit, major group: 5, “Services and Sales Workers” 

• 2nd digit, sub-major group: 54, “Protective Services Workers” 

• 3rd digit, minor group: 541, “Protective Services Workers” 

• 4th digit, unit: 5412, “Police Officers” 

 



ISCO = International Standard 
Classification of Occupations 
•For all codes see “ISCO-08 Part 2: Classification Structure” 

•http://www.ilo.org/public/english/bureau/stat/isco/index.htm 

 

http://www.ilo.org/public/english/bureau/stat/isco/index.htm


Other Occupation/Socioeconomic 
status Standards 
•Duncan Socioeconomic Index (SEI)  

Duncan, O. D. (1961). A Socioeconomic Index for all Occupations. 
In J. Reiss, Jr. (Ed.), Occupations and Social Status (pp. 109–138). 
New York: Free Press of Glencoe. 

•Standard International Occupational Prestige 
Scale (SIOPS) 

Treiman, D. J. (1977), Occupational Prestige in Comparative 
Perspective, Academic Press, New York. 

•EGP class categories  
•Erikson, R., J. H. Goldthorpe & L. Portocarero, (1979). 

Intergenerational class mobility in three Western European 
societies: England, France and Sweden. The British Journal of 
Sociology, 30(4), 415-441. 
 
 



Measuring Occupation 

•For more details about occupation standards:  

Hoffmeyer-Zlotnik, J. H., & Warner, U. (2011). Measuring Occupation and Labour 
Status in Cross-National Comparative Surveys. Bonn: GESIS Leibniz Institute for 
the Social Sciences.  



Hoffmeyer-Zlotnik/Warner matrix 
of Education 
•Two dimensions: general education and professional education  

•Requires a two-step questionnaire asking about both dimensions  

•Both dimensions are brought together into one prestige score 

• “bring the combination from general and vocational degree together with the 
social prestige that a person can gain on the labour market” (p. 6)  

•For coding scheme, examples of application and comparison to other indexes see 
p. 7 ff.  

 



Hoffmeyer-Zlotnik/Warner matrix 
of Education 

This and following table from: Hoffmeyer-Zlotnik, J. H., & Warner, U. (2007). How to Survey Education for Cross-
National Comparisons: The Hoffmeyer-Zlotnik/Warner-Matrix of Education. In Metodološki zvezki, 4(2): 117-148.  



Hoffmeyer-Zlotnik/Warner matrix 
of Education 



Other Education Standards 

• International Standard Classification of Education  

United Nations, online: 
http://uis.unesco.org/en/topic/international-standard-
classification-education-isced 

•Education Years  

E.g. in ESS, Variable eduyrs: Years of full-time education 
completed 

http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced
http://uis.unesco.org/en/topic/international-standard-classification-education-isced


Discussions 

Harmonization decisions are accompanied by various discussions often 
concerning…  

•The choice of international standards  

•E.g. Mutchler, J. E. and D. L. Poston, JR. (1983) 

•The concept of international standards 

•Hauser, R. M. and J.R. Warren (1996) 

•The choice of the harmonization strategy  

•E.g. Hoffmeyer-Zlotnik, J. and U. Warner (2006) 

 



DOCUMENTATION 



Transparency in research 
• “Transparency is the cornerstone of social science. Academic discourse rests on 

the obligation of scholars to reveal to their colleagues the data, theory, and 
methodology on which their conclusions rest. Unless other scholars can examine 
evidence, parse the analysis, and understand the processes by which evidence 
and theories were chosen, why should they trust—and thus expend the time and 
effort to scrutinize, critique, debate, or extend—existing research?” (Moravcsik, 
2007) 

•Given the importance of transparency to precise replication and comparable 
statistical results, the lack of scientific standards for documenting harmonization 
can be a serious obstacle. 

Moravcsik, A. (2007). Transparency: The Revolution in Qualitative Research. PS: Political Science & Politics, 47 
(1): 48–53. http://dx.doi.org/10.1017/S1049096513001789 
Freese, J. (2007). Replication standards for quantitative social science: Why not sociology. Sociological Methods 
Research, 36: 153–172. https://journals.sagepub.com/doi/pdf/10.1177/0049124107306659  

http://dx.doi.org/10.1017/S1049096513001789
https://journals.sagepub.com/doi/pdf/10.1177/0049124107306659


Why care about documentation? 

Crucial for… 

•Evaluating data (improvement of ex-ante harmonization)  

•Replicating/testing study (improvement of ex-ante, right application in ex-
post) 

•Re-using data = secondary analysis (right application in ex-post)  

 



Why care about documentation? 

Pressure to document increasingly driven by  
•more and better quality data available to harmonize;  

• increasingly sophisticated statistical methods used to analyse said data;  

•and specific information required to replicate variables, thus advancing 
scientific theories.  

 Not only is replication key to evaluating the 
quality of a piece of research, but it allows new 
research paths to be developed and explored 



How and what? 

• Ideally, from beginning of survey life cycle and in most detailed and 
comprehensible way for all steps 

•Often most efforts are put on data collection, but researchers and their team 
should also be aware of the importance of documenting  

•Consider documentation as integral part of study design, i.e. should follow 
disclosure requirements and not just refer to what is available 

 



How and what? 

•Publication and if necessary, later versions (1.0, 2.0) or errata of harmonized 
datasets and accompanying documentation  

•All data conversion made should be reversible  

• Integrate and unify documentation tools 

•Avoid losing information in E-Mails or text editors  

•Documentation software can help!  



Code alone is insufficient 

• Including the syntax or do file with an article does not solve the problem: 

• there are no conventions that outline how the syntax code should be 
published (i.e. SPSS syntax or Stata do files); 

•code alone may not contain the information necessary to replicate others’ 
work (i.e. if questions were answered based on prior routing); and 

•providing code may not include how certain coding decisions were made. 

 



How and what? 

•Given the importance of transparency to precise replication and comparable 
statistical results, the lack of scientific standards for documenting 
harmonization can be a serious obstacle 

•Different authors aim to bring forward a standard framework for 
documentation 

•Mohler and Uhler (2003) propose a framework of elements for general study 
documentation that can be applied to harmonization documentation as well … 

 

 



How and what? 

•A comprehensive description and explanation of 
a project’s theoretical goals;  

•Documentation of the operationalization of 
theoretical concepts, including how concepts 
map to latent constructs and constructs relate 
to indicators, as well as documentation of 
translations and any adaption of a source 
questionnaire;  

•A detailed description of all the relevant aspects 
of design, implementation, and outcomes, 
plus assessment of the quality of the 
outcomes;  



How and what? 

•A ‘thick’ description of the socio-cultural 
contexts of a cross-national study and the 
different ‘fields’, including all the relevant 
contextual statistics. Some of these are standard 
and basic (e.g., population statistics), others are 
determined by the scope and topic of a study 
(e.g., divorce rates or GNP). This information 
should also cover regulations and 
infrastructure information relevant for 
understanding respondent answers in a given 
context (e.g., divorce laws, abortion regulations) 



How and what?  

Specially important in harmonization:  

•Cultural context as well as linguistic meanings need to be strictly respected 
when mapping (meta)data   

•Loss of information through merging items can create bias in harmonized data  

 



Excursus: Loss of information 

•When harmonizing information can be lost through merging categories or 
modifying labels 

• “Harmonizers” should be aware of this and sometimes must decide on a trade-
off  



Excursus: Loss of information 

Multi-digit coding in harmonized US census without information loss:  

• In 1920, asked for adopted children; in 1940, not asked for it 

• Indicating relation to head of household: 03 = child  

• Indicating adopted child: 02 = adopted 

•0302 = adopted child, 0301 = child (preserved information on adoption)  

 



Excursus: Loss of information 

Trade union membership in ISSP as example with information loss:  

•Current member   Member 

•Former member   Nonmember 

•Never member   Nonmember  

 



How and what?  

Key elements of documentation harmonization according to Granda et al. (2010):  

•Target variables, with information from source and transformation algorithm  

•Provide original data files, original questionnaire, information about data 
collection 

•Harmonization syntax/code 



How and what?  

•Complete set of documentation including crosswalks describing relation 
between source variables and counterparts 

•User’s Guide: idiosyncrasies and special characteristics of targets and 
components 

•Summary of data processing steps  

•Full specification of recoded variables  

 



Which metadata, information is 
necessary and sufficient to replicate? 

Winters and Netscher (2016) determined the following metadata were 
necessary to report in order for someone else to have sufficient 
information to recreate the harmonized variable:  

•Name of the project and its author(s) so the work is 
searchable and findable,  

•Harmonization code (in at least both SPSS and Stata) for 
precise replication,  

•Information on the purpose of the harmonization,  

•The name of the concept to be operationalized and 
harmonized, literature or previous work that informs the 
recoding,  



Which metadata, information is 
necessary and sufficient to replicate? 

•Target and source variables metadata including 
name, label, definition, the response options values and 
their labels as well as the level of measurement and 
whether it is individual or aggregate level data,  

•Target and source question wording metadata, 
including notes on the questions and relevant instructions 
to interviewers on how the question was to be 
administered, and  

•Study metadata and its permanent identifier or online 
source for the data 



How and what? 

•A perfect documentation also includes:  

•Access to the original data (if possible)  

•Original questionnaire wording  

• Information about survey collection process  

•Assistance for check-backs or re-transformation plans of users 

•Restricted-use data agreements to allow access under controlled conditions 
(deposit in a Secure Data Center, original data might  be in a SDC) 

See links to FAIR principles in FAIR lecture 



How and what? 

•A complete data management plan checklist also including an orientation for 
metadata is provided by CESSDA: 

https://www.cessda.eu/content/download/4302/48656/file/TTT_D
O_DMPExpertGuide_v1.2.pdf 

 

https://www.cessda.eu/content/download/4302/48656/file/TTT_DO_DMPExpertGuide_v1.2.pdf
https://www.cessda.eu/content/download/4302/48656/file/TTT_DO_DMPExpertGuide_v1.2.pdf


Metadata 

•Documenting basically means collecting metadata which is „data about your 
data“ 

•Metadata are descriptors that facilitate cataloguing data and data discovery 

•Can be stored in a data repository as well and be transformed into machine-
readable metadata 

CESSDA Data Management Expert Guide. Documentation and Metadata, https://www.cessda.eu/Training/Training-
Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/Documentation-and-metadata 

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/Documentation-and-metadata
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Metadata 

•Metadata can be found everywhere – also outside research and the social 
sciences 

•Core of most software-packages that we use in our everyday life 

•Following slide shows some software examples. Think of possible metadata 
relevant to them!  



Metadata 



Metadata 

•Riley (2017) distinguishes between 6 types of  metadata categorised in 4 
groups  

“Types of metadata” in Riley, J. (2017). Understanding Metadata. What is Metadata, and what is it for? Baltimore: 
National Information Standards Organization (NISO).  



Metadata 

“Types of metadata” in Riley, J. (2017). Understanding Metadata. What is Metadata, and what is it for? Baltimore: 
National Information Standards Organization (NISO).  



Metadata 

•Machine-readable metadata support your 
documentation by explaining the purpose, origin, 
time, location, creator(s), terms of use, and access 
conditions of research data 

• DDI (Data Documentation Initiative) (DDI 
Alliance, 2017b) is an international standard for 
describing the data produced by surveys and other 
observational methods in the social, behavioural, 
economic, and health sciences 

• Expressed in XML, the DDI metadata specification 
supports the entire research data lifecycle 

 

CESSDA Data Management Expert Guide. Documentation and Metadata, https://www.cessda.eu/Training/Training-
Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/Documentation-and-metadata 
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DDI for social sciences  

•Title 

•Alternate Title 

•Principal Investigator 

•Funding 

•Bibliographic Citation 

•Series Information 

•Summary 

•Subject Terms 

•Geographic Coverage 

•Time Period 

•Date of Collection 

•Unit of Observation 

•Universe 

•Data Type 

•Sampling 

•Weights 

•Mode of Collection 

•Response Rates 

•Extent of Processing 

•Restrictions 

•Version History 

DDI (Data Documentation Initiative) (DDI Alliance, 2017b) is an international standard for 
describing the data produced by surveys and other observational methods in the social, 
behavioural, economic, and health sciences. Expressed in XML, the DDI metadata 
specification supports the entire research data lifecycle. 
Common fields in the DDI include: 
 

Documentation and metadata, https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-
Guide/2.-Organise-Document/Documentation-and-metadata  

http://www.ddialliance.org/
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And now…? 

•Working with documentation software and/or web-based documentation tools 
can really assist your work  

•E.g. CharmStats 

• (Interactive) online libraries serve as a good platform to store your 
documentation  

•E.g. Hub  



And now…? 

All documentation work only becomes meaningful if you… 

•Guarantee as much transparency as possible to creators and users of the 
data  

•Publish and store your data and documentation in a FAIR way  



Using Persistent Identifiers (PID) 

•A PID will ensure users find and can access data and documentation (see FAIR 
principles)  

•The identifier enables long-term preservation always referring the user to the 
original source 

•Prevents link rot (hyperlinks to unavailable web objects) 

•DOI (digital object identifier) is a well-known persistent identifier in academia 

https://www.doi.org/ 

https://www.doi.org/


Archives 

The harmonized data together with the metadata can be stored in data archives 
(e.g. GESIS supporting ISSP, NDS supporting ESS) providing a link to the 
documentation files 

•Chapter 6 of CESSDA Data Management Expert Guide offers detailed 
information on archiving and publishing  

• Including a list of CESSDA data archives  

https://www.cessda.eu/Training/Training-Resources/Library/Data-
Management-Expert-Guide/6.-Archive-Publish/Publishing-with-
CESSDA-archives 
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Benefits of (CESSDA) Data 
Archives 

Thanks to expert help from data archives your datasets will profit from an increased 

•Comprehensibility 

•Visibility 

•Findability 

•Reusability 

•Longevity 

•Overall quality 

Read more: https://www.cessda.eu/Training/Training-Resources/Library/Data-
Management-Expert-Guide/6.-Archive-Publish/Publishing-with-CESSDA-archives 
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Quality 



Quality criteria 

•Quality criteria play an important role in statistics and accordingly also in 
harmonization  

•For Eurostat and the European Statistical System (ESS) quality has also a high 
standing  

•ESS edited and published the Quality Assurance Framework of the European 
Statistical System on Eurostat‘s website to set a standard European framework  

•Besides an explanation of the principles they provide methods to reach the 
principles 



Quality criteria 

ESS general statistical quality criteria comprise 
12 principles divided into three areas:  

Institutional environment  

•Commitment to quality  

•Statistical Confidentiality 

•Impartiality and objectivity  

Statistical processes  

•Sound Methodology  

•Appropriate Statistical Procedures  

•Non-Excessive Burden on Respondents  

•Cost effectiveness 
 



Quality criteria 

Statistical output  

•Relevance  

•Accuracy and Reliability  

•Timeliness and Punctuality  

•Coherence and Comparability  

•Accessibility and Clarity  

 
More information on quality in statistics can be found at Eurostat: 
https://ec.europa.eu/eurostat/web/quality 

European Statistical System (n.d.). Quality Assurance Framework of the European Statistical System, Version 1.2. 
Online: https://ec.europa.eu/eurostat/documents/64157/4392716/ESS-QAF-V1-2final.pdf/bbf5970c-1adf-46c8-afc3-
58ce177a0646 
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Quality criteria 

•Besides quality criteria for the data themselves the quality of the provided 
metadata should be screened as well  

•The FAIR principles portray relatively simple but effective criteria to do so  

•Again proposed standards are best to use  

•For instance, CESSDA Data Management Expert Guide including a one-
paged checklist on “How FAIR are your data?”  



Quality criteria 

Granda and Blasczyk (2016) consider the following three as most relevant criteria 
in harmonization:  

•Consistency: similarity of results from multiple independent harmonization 
efforts;  

•Completeness: degree to which original information is preserved in 
harmonized data; 

•Comparability: degree to which harmonized outputs from different statistics 
can report real population differences/similarities 



Quality criteria 

•Yet, the central criterion is comparability (referring to spatial and/or 
temporal comparability) 

• In fact, the main goal and central element of the harmonization process is to 
achieve a higher degree of (international) comparability  

•See again Granda et al. (2010): “Harmonization is a generic term for 
procedures aimed at achieving or at least improving the comparability 
of different surveys.” 

 



Quality criteria 

•Be aware that the highest quality is not achieved by simply standardising 
everything 

•Consider criterion of completeness 

•There is no harmonization strategy to universally prefer, rather a trade-off 
regarding benefits and shortcomings needs to be done 

 



Quality criteria 

• If there are too profound differences in institutional structure, it is advisable to 
output-harmonize the data and pay respect to the differences 

• In this case higher quality is guaranteed by standardising less  

•Also, a lack of flexibility due to entirely standardised surveys can lead to low 
acceptance by national statistical offices  



Quality criteria 

• It can come to a competition between different quality criteria asking for a trade-
off between the different criteria 

• (International) comparability vs. relevance of (national) statistical concepts 

•Domestic particularities of institutional structure can get lost through 
standardization  

• (International) comparability vs. coherence 

•Existing national coherence on a measurement can be affected by international 
standardization 



Quality check 

•Quality checks should be involved during and after the harmonization process  

•Quality criteria are an integral part and stand as requirements during the 
process 

•That means they should be set before and kept in mind during the entire 
process 

• It is advisable to use standard criteria such as previously seen  

 



Quality check 

•As such quality criteria not only help to judge the work but at the same time 
give some orientation along the process 

•Again, documentation is crucial! 

•For instance, document your criteria, report on (meta)data quality, name 
quality conflicts 
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