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This article describes the research project Democratic Values and Protest Behavior: 
Data Harmonization, Measurement Comparability, and Multi-Level Modeling. This survey 
data harmonization project engages with the relationship between democracy and protest 
behavior in comparative, cross-national perspective by proposing a theoretical model that 
explains variation in pol i t ical  protest  in l ight  of  indiv idual- level  character ist ics, 
country- level  determinants,  and interact ions between the two types of 
factors.  Methodological ly,  the project  requires data wi th informat ion at 
both the indiv idual-  and the country- level  that  var ies over t ime and across 
space. While the social sciences have a growing wealth of survey projects, the data are 
often not comparable. This project selects variables from existing international surveys for 
ex post harmonization to create an integrated dataset consisting of large number of variables 
with individuals nested in countries and time periods. Throughout this process, focus is 
on three important and well-defined fields of methodology, namely data harmonization, 
measurement comparability, and multi-level modeling. 
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DEMOCRATIC VALUES AND PROTEST BEHAVIOR: DATA HARMONIZATION, 
MEASUREMENT COMPARABILITY, AND MULTI-LEVEL MODELING IN 
CROSS-NATIONAL PERSPECTIVE

The project Democratic Values and Protest Behavior: Data Harmonization, 
Measurement Comparability, and Multi-Level Modeling (Harmonization Project, 
hereafter) is driven by closely linked substantive and methodological considerations. 
Substantively, the project engages with the relationship between democracy and 
protest behavior in comparative, cross-national perspective. Political protest can 
be of various types, such as participation in demonstrations or signing petitions. 
Regarding democracy, we consider both democratic practice – usually measured 
by “democratic indexes” characterizing countries – and democratic values that 
people hold. We propose a theoretical model that explains variation in pol i t ical 
protest  in  l ight  of  individual- level  character is t ics ,  country- level 
determinants ,  and interact ions between the two types of  factors . 

The methodological  implicat ions of  this  approach are  c lear : 
i t  requires  data  with information at  both the individual-  and the 
country- level  that  var ies  over  t ime and across  space.  While the 
social sciences have a growing wealth of survey projects, the data are often not 
comparable. Regional specialization of international surveys - such as European 
Social Survey, Latino Barometer, Asia Europe Survey, among others - severely 
hinders research pertaining to world-relevant issues. To address these types of 
challenges, the Harmonization Project proposes that select variables from existing 
international surveys be harmonized ex post to create an integrated dataset 
consisting of large number of variables with individuals nested in countries and 
time periods. Throughout this process, focus is on three important and well-defined 
fields of methodology, namely data harmonization, measurement comparability, 
and multi-level modeling. 

Problem Statement 

Current studies on protest behavior in many countries, mainly European, focus 
on micro-determinants, such as gender, age, education, and interest in politics. 
However, limiting explanatory models to individual characteristics is not justified 
on empirical grounds, since over the world there is “marked variation in protest 
across nations, with a 20:1 ratio in protest mean- scores between the highest-
ranking (Sweden) and lowest-ranking (Vietnam) nations” (Dalton Sickle and 
Weldon, 2009:14). In recent years researchers attention to obtaining a researchers 
paid between micro- and macro- determinants of political participation (Benson 
and Rochon 2004; Kriesi 2004; Dubrow, Slomczynski and Tomescu-Dubrow 
2008; Marien, Hooghe and Quintelier 2010; Vrablikova 2013).
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On the methodological side, most recent research on protest is based on 
some particular data sets involving a limited coverage of countries and topics; 
various kinds of protest activities are inconsistently combined, thus producing 
biased measures; the statistical techniques employed in analyses are not fully 
satisfactory, as oftentimes they do not explicitly deal with the hierarchical structure 
of the data (i.e. people nested in countries and time). 

The Harmonization Project develops innovative solutions in t h e  substantive 
and methodological dimensions. On the theoretical side, the project proposes 
new hypotheses dealing with both individual and country characteristics. 
On methodological side, it creates comparable measurements of political 
protest, social values, and demographics via ex-post harmonization of selected 
variables from 22 international survey projects. Harmonized survey data are 
complemented with macro-level variables from external sources such as the 
World Bank, OSCE, UN agencies, Transparency International and others. 
Analyses involve structural equation modeling and multi-level modeling. The 
next section discusses these issues in more detail. 

Proposed solutions

1. Developing a new theoretical model of protest behavior 

The Harmonization Project proposes a multi-level model where political protest 
(individual-level) is explained by a set of theoretically-informed micro-level and 
macro-level (contextual) variables. Additionally, the model includes a cross-level 
interaction of micro-macro variables. The most general equation, for a given time 
t, is as follows:1

Yij = γ00 + γ10Sij + γ01Ej + γ11SijEj + u1jSij + u0j +eij (1)

where Y, the dependent variable, varies among individuals (i) and countries (j). 
S is a vector of individual characteristics, E is a vector of macro-level characteristics, 
while the term SE (with appropriate subscripts) is a vector of cross-level interactions 
that model the varying regression slopes of individual level variables with the 
country level variables. Note that:

γ00 , γ10 , γ01 , γ11 are fixed coefficients/effects 

and 
u1j, u0j , eij are random coefficients/effects. 

Under this specification, error terms are heteroscedastic instead of homosce-
dastic, as it is assumed in ordinary regression models where the residual errors are 
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considered independent of the values of explanatory variable. Dealing with the 
problem of heteroscedasticity is one of the main reasons for preferring multilevel 
models over the regular OLS models when analyzing hierarchical nested data (see 
Gelman and Hill 2007; Hox 2010). 

Extending the model expressed by the general equation (1) for varying time t 
leads to more complicated models. Such models would involve interaction terms 
of the individual level variables with country-specific time-varying variables. 
Even more complicated models may include time-varying variables that are not 
country specific. In this case, the models are non-hierarchical multi-level models.

Beginning with the general equation (1), it is a rudimentary task to generate 
specific hypotheses related to particular sets of coefficients. A detailed presentation 
of the theoretical model is available on the Project’s website.2

2. Creating a new, comprehensive, dataset via ex-post harmonization  
of well-known international survey projects 

To increase geographic and temporal variability in the data, necessary for analyzing 
the relation between democracy and political protest in comparative perspective, 
the Harmonization Project selected 22 well-known international survey projects 
– listed in Table 1 – that span almost 50 years (1966-2013) and cover a total of 
140 countries or territories (about two thirds of all states).3 The Harmonization 
Project includes information on more countries than any single survey project, yet 
noticeable gaps remain, especially in Africa (including whole Central Africa) and 
Oceania. Also, coverage is uneven. Fifty-seven countries, mostly African, South 
and South-East Asian ones, are surveyed up to five times. The rest of the world is 
fairly well represented, with especially high numbers of surveys in Europe and the 
Americas.

The international survey projects meet the following criteria: (1) they are non-
commercial (mainly academic), (2) designed as cross-national (and preferably 
multi-wave) enterprises; (3) the samples are intended as representative of the 
entire adult population of a given country or territory; (4) they contain questions 
of substantive interest to the project, that is, about political attitudes and protest 
behaviors; (5) they are freely available in the public domain; and (6) sufficient 
documentation (study description, codebook and/or questionnaire) is provided in 
English.

In line with its substantive focus, the Harmonization Project selected 89 waves 
(i.e. project*year) from the 22 survey projects and pooled them into a relational 
database, which stores data in structured objects called tables (see Powałko 2014:5). 
This virtual database contains 81 data files with 1720 project*wave*countries (i.e. 
national samples in all surveys carried out in all waves and in all projects) and 
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a total of almost 2.3 million respondents.4 A single data file may contain from 
one country in one wave to many countries in many waves, hence the difference 
between number of waves (89) and the number of data files (81). The platform 
for data files of national surveys is organized such that in the future, any variable 
could be extracted and moved to the virtual integrated dataset. 

Table 1 Selected International Survey Projects.

Abbrev. Survey Project Time span Waves Files Data 
Sets Cases

Numbers

AFB Afrobarometer 1999-2009 4 4 66 98942

AMB Americas Barometer 2004-2012 5 1 92 151341

ARB Arab Barometer 2006-2011 2 2 16 19684

ASB Asian Barometer 2001-2011 3 3 30 43691

ASES Asia Europe Survey 2000 1 1 18 18253

CB Caucasus Barometer 2009-2012 4 4 12 24621

CDCEE Consolidation of Democracy in 
Central & Eastern Europe 1990-2001 2 1 27 28926

CNEP Comparative National Elections 
Project 2004-2006 1 8 8 13978

EB Eurobarometer 1983-2012 7 7 152 138753

EQLS European Quality of Life Survey 2003-2012 3 1 93 105527

ESS European Social Survey 2002-2013 6 2 147 283510

EVS/WVS European Values Study / World 
Values Survey 1981-2009 9 1 310 423084

ISJP International Social Justice Project 1991-1996 2 1 21 25805

ISSP International Social Survey 
Programme 1985-2013 13 13 363 493243

LB Latinobarometro 1995-2010 15 15 260 294965

LITS Life in Transition Survey 2006-2010 2 2 64 67866

NBB New Baltic Barometer 1993-2004 6 1 18 21601

PA2 Political Action II 1979-1981 1 1 3 6682

PA8NS Political Action - An Eight Nation 
Study 1973-1976 1 1 8 12588

PPE7N Political Participation and Equality in 
Seven Nations 1966-1971 1 7 7 16522

VPCPCE Values and Political Change in 
Postcommunist Europe 1993 1 5 5 5769

Total 1966-2013 89 81 1720 2295351
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In the combined dataset, the average number of cases per national sample is 
1,332 respondents, the average number of variables per national sample is 265, and 
the size of the matrix for all national surveys if each sample is treated separately 
equals 2,291,040 x 265 = 607,125,600. To handle this large amount of data, as 
well as the variety of data formats deployed in so many sources, the project is 
developing in-house tools for extracting, transforming and loading the data into a 
common (relational) database. For a detailed discussion see Powałko 2014.

Ex-post harmonization of selected variables from the existing survey projects 

The Harmonization Project identifies relevant variables that appear in at least five of 
the original survey waves and uses various data processing procedures to produce, 
in the relational database, a common variable with a unified measurement scheme. 
The literature refers to this process of integrating data from existing surveys as ex-
post harmonization, to the original variables in the datasets of particular surveys 
as source variables, and to the harmonized, common, variable produced from the 
source variables as target variables (Gunther 2003; Ehling et al 2006; Granda and 
Blasczyk 2010, Granda, Wolf and Hadron 2010,). Figure 1 depicts, in a simplified 
way, the relation of source variables to the target variable. 

Figure 1 Relationship between Source and Target Variables

The specific data processing procedures and harmonization rules developed in 
the Harmonization Project form a complex, labor-intensive and multistage process 
that is still in progress. While their discussion is out of the scope of this article, we 
will comment on main elements in our approach. 
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In all survey projects, the units of observations are individuals. We select 
two types of source variables for ex-post harmonization: technical variables, 
provided by survey administrators and variables of substantive interest, such as 
types of political protest (e.g. participation in demonstrations), individuals socio-
demographics (age, gender, education, urban/rural), measures of social attitudes 
(e.g. trust in parliament) and measures of democratic values (e.g. support for rule 
of law). As indicated earlier, the list of variables is not closed, thanks to the flexible 
set-up of the programming environment we are using. 

We have created the following theoretically-informed target variables: gender, 
year of birth, age, participation in demonstrations and trust in parliament. Currently, 
the “new” technical variables in the Harmonization Project are (1) project ID; (2) 
Country ID, ISO-1, ISO-2, ISO-3; (3) Wave ID; (4) Year of the study; (5) Country’s 
administrative unit (6) Design and post-stratification weights; (7) Respondent ID 
within a survey and for all surveys.. 

Creating quality control variables for target variables represents a very important 
step in in the harmonization process, which aims at dealing with different types of 
errors. In our approach, the target variable T is considered a function of the source 
variables, S, and – in addition – three types of control variables, Q, V and R: 

T = b0 + b1 Q + b2 V + b3 R + e (2)

where 

Q stands for Data Quality Controls (divergence from the survey standards) 
V stands for Validity Controls (e.g. inter-survey differences in wording of the 
questionnaire items) 
R stands for Reliability Controls (measurement inconsistency) 

If b1, b2, b3 > 0 some intervention is needed. A possible solution, which 
researchers in the Harmonization Project plan to assess empirically, is to partial 
out (control) the effects of Q, V, and R in statistical analyses.

Table 2 presents an example of the target variable participation in demonstrations 
and corresponding quality control variables. We constructed the latter from 
questions on participation in demonstration in the source surveys on (1) time 
frame of questions about demonstrations, (2) number of items, (3) legality of 
demonstrations, and (4) scope of action. 
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Table 2 Example of Quality-Control Variables for specific Target Variable 

This example deals with source variables on participating in demonstrations. The target variable 
is a dummy showing whether the respondent participated in demonstration (yes = 1) or not  
(no = 0). The following quality-control variables were created:

1.  Time frame as appears in the question*: 1 – one year or less, 3, 5, 7, 10, and 11 - years, and 
12 – ever.

2. How many items were used to create the target variable: 0 – one, 1 – more than one
3. Does the question indicate participation in “illegal” demonstrations: 1 –yes, 0 – no
4.  Does the question include other (additional) words than demonstration (such as marches, 

boycotting, etc): 1 – yes, 0 - no 

*Questions are of the type: Did you participate in a public demonstration in last six month? 
Have you ever participated in street demonstration or political marches? 

In addition, the Harmonization Project will examine the proportion of missing 
data on the items dealing with participation in demonstrations, as well as the 
correlation of the target variable with selected criteria variables. Results of these 
analyses may lead to constructing new variables pertaining to the reliability of the 
target variable.

3. Adding contextual variables to the harmonized dataset

The Harmonization Project is in the process of selecting, from official statistics and 
external sources such as Transparency International, the World Bank, OSCE, UN 
agencies, contextual variables that are relevant to the theoretical model of political 
protest. Especially relevant are level of democracy, economic development, and 
corruption. These macro-level variables will be added to the harmonized dataset 
and used in substantive analyses. 

4. Implications for statistical analyses 

There are two main types of statistical problems this project raises. The first type is 
related to constructing variables through ex-post harmonization and assessing their 
validity and reliability. To solve this type of problems we apply various statistical 
tools, mainly derived from confirmatory factor analysis and imputation of data with 
incomplete information. The second type of problems deals with causal analysis. 
The integrated data set has a complex structure: some variables vary among 
individuals, some variables vary only between countries, and some variables 
vary across time. In this case we will rely on hierarchical and non-hierarchical 
multi-level modeling. In some analyses we rely on multilevel structural equation 
modeling (Preacher, Zhang and Zyphur 2011). 
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In terms of software, for constructing the integrated data file we use Structured 
Query Language (SQL), a database administration and query tool that provides 
a single consistent interface for various databases (Powalko 2014). For solving 
statistical problems mainly Stata and R are used.

Methodological Contribution of the Harmonization Project

Data management of major international surveys in combination with other non-
survey data will lead to increased knowledge about qualities of these surveys as 
well as about techniques of harmonizing data from different sources. We will also 
work with missing data imputation techniques to account for possible deficiencies in 
the data. Generally, this would require advanced statistical methods. Table 3 
provides an overview of the methodological contribution of the Harmonization 
project.

Table 3 Methodological Contribution of the Harmonization Project

Current situation Research content Domains of advancing 
knowledge

Harmonization Existing international
datasets are not combined 
even if this would be pos-
sible for the same or similar 
indicators; combining survey 
data with official statistics 
data and other non-survey 
data is rarely performed

Data management of 
major
international surveys in 
combination with official
state statistics and 
other
non-survey data

Knowledge of main
international datasets ar-
chived in ICPSR, GESIS, 
and other institutions; 
knowledge of techniques 
of harmonizing data and 
combining datasets

Comparability The problems of
equivalence in national and 
international data on demo-
cratic values and protest 
behavior are not solved

Quantitative methods of
establishing functional 
equivalence of indica-
tors and constructs; 
regression data imputa-
tion

Practical knowledge of 
psychometric
criteria of validity and 
reliability applying them 
to survey data; data 
imputation with incomplete 
information; functional 
equivalence analyses

Quantitative
methods

Quantitative methods are
rarely used for harmonized 
data; combining
structural equation modeling 
(SEM) with hierarchical linear 
modeling (HLM) requires new 
efficient solutions

Structural equation 
modeling
(SEM) combined with 
hierarchical linear mod-
eling (HLM) applied to 
harmonized data

Applicable knowledge of
Stata and appropriate rou-
tines in the environments 
of R for combining
structural equation mod-
eling (SEM) with hierarchi-
cal linear modeling (HLM)
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CONCLUSIONS 

The Harmonization Project is work in progress. As our work unfolds, it prompts 
us to reconsider how exiting survey data can best be used, in light of possibilities 
for standardization and ex-post harmonization, but also with regards to accounting 
for various methodological problems in the existing surveys. Regarding the 
latter, the Harmonization Project opens up three lines of research related to the 
source survey projects: on the general survey documentation, on the specific 
data description, and on the computer data files. Lack or inadequate information 
in documentation reduces confidence in the data, inconsistencies between the 
resources defining the meaning of variables and their values, and records on the 
computer data file (i.e. data description) decrease interpretability of the data, 
while errors in data files lead to possible distortion of the empirical results based 
on the data. The Harmonization Project suggests that quality-control variables 
for each of these three aspects are necessary; their relevance has to be checked in 
empirical analyses. A detailed discussion of survey data harmonization and the 
quality of data documentation in cross-national surveys is available in Schoene 
and Kołczynska (2014). 

Together with harmonization, the option of constructing quality control 
variables to be included in substantive analyses ties into our view that data from 
different sources and of varying quality may be combined into a full-value product 
for researchers to use. While there are many methodological challenges to be 
addressed, the benefits of increasing the simultaneous use of existing international 
survey projects for comparative analyses are worth the effort. 

NOTES
1  We assume that most of these variables could be operationalized in different ways.
2  See http://dataharmonization.files.wordpress.com/2013/12/grant-proposal-democratic-

values-and-protest-behavior-2012.pdf
3  We refer to the selected projects as well-known on the basis of publication records and 

the impact that they have on the social-science disciplines. For practical reasons, we 
stopped adding new data in the second quarter of 2014.

4  Because of the thematic coverage criterion, we include only survey waves that contain 
relevant questions on protest behavior and/or democratic values; hence not all waves of 
ISSP, EB and CNEP are in our data.
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