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Not just by means alone: why the evolution of distribution shapes matters for understanding opinion dynamics. The case of the French reaction to the war in Ukraine












	
	BRIEF RESEARCH REPORT
published: 09 February 2024
doi: 10.3389/fpos.2024.1327662






[image: image2]

Not just by means alone: why the evolution of distribution shapes matters for understanding opinion dynamics. The case of the French reaction to the war in Ukraine

Friederike Richter1,2*, Cyrille Thiébaut2,3 and Lou Safra2,3


1Fakultät für Staats- und Sozialwissenschaften, Institut für Politikwissenschaft, Universität der Bundeswehr München, Munich, Germany

2Sciences Po, Centre de recherches politiques de Sciences Po (CEVIPOF), Centre national de la recherche scientifique (CNRS), Paris, France

3Sciences Po, Laboratoire interdisciplinaire d'évaluation des politiques publiques (LIEPP), Paris, France

Edited by
Naoki Masuda, University at Buffalo, United States

Reviewed by
Virgilio Perez, University of Valencia, Spain
 Jose M. Pavia, University of Valencia, Spain

*Correspondence
 Friederike Richter, friederike.richter@unibw.de

Received 25 October 2023
 Accepted 19 January 2024
 Published 09 February 2024

Citation
 Richter F, Thiébaut C and Safra L (2024) Not just by means alone: why the evolution of distribution shapes matters for understanding opinion dynamics. The case of the French reaction to the war in Ukraine. Front. Polit. Sci. 6:1327662. doi: 10.3389/fpos.2024.1327662



Understanding the dynamics of citizens' opinions, preferences, perceptions, and attitudes is pivotal in political science and essential for informed policymaking. Although highly sophisticated tools have been developed for analyzing these dynamics through surveys, outside the field of polarization, these analyses often focus on average responses, thereby missing important information embedded in other parameters of data distribution. Our study aims to fill this gap by illustrating how analyzing the evolution of both the mean and the distribution shape of responses can offer complementary insights into opinion dynamics. Specifically, we explore this through the French public's perception of defense issues, both before and after the onset of the war in Ukraine. Our findings underscore how routinely combining classical approaches with the use of existing tools for measuring distribution shapes can provide valuable perspectives for researchers and policymakers alike, by highlighting the nuanced shifts in public opinion that traditional methods might overlook.
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Introduction

Longitudinal surveys are indispensable tools for examining the dynamics of opinions and attitudes over short, medium, and long terms, playing a crucial role in both research and policymaking (Glynn et al., 1999; Eisinger, 2008; Burstein, 2010). Despite known limitations (Hube, 2008; Vannette and Krosnick, 2018), they are particularly valuable to better understand the fluid nature of citizens' opinions, which are influenced by a variety of factors such as context, information intake, policy shifts, and crises.

A key challenge in studying opinion dynamics is analyzing their variations over time. Traditionally, research has focused on the study of changes in average trends across survey waves. While information about response dispersion (e.g., standard deviation and variance) is systematically included in preliminary survey analyses, the standard approach overlooks the fact that the shape of the response distribution can also change over time. However, across different waves, responses can vary notably in the spread of their distribution or experience more dramatic shifts, changing from one type of distribution to another (e.g., from a normal to a bimodal distribution). Crucially, these changes can evolve independently from the mean, offering additional, non-redundant, and valuable insights. For instance, increased convergence around a specific value, heightened polarization, or a shift toward a uniform distribution can all occur in the absence of change in the population mean (Figure 1). Conversely, shifts in means can occur without corresponding changes in the distribution shape, or both aspects can evolve simultaneously over time.
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FIGURE 1
 Illustration of various changes in mean and distribution shape that are observable across survey waves. Compared to the initial data (in gray), follow-up surveys (in red) can reveal either no statistically significant change in either mean or distribution shape, a change in the mean only, or a change in distribution shape, including contraction around a value, dilatation across the range of potential responses, or polarization.



Analysis of the shape of response distribution

Analyzing the evolution of the shape of response distribution over time is far from being just another statistical analysis that political scientists can conduct. In the context of opinion evolution, scrutinizing the level of agreement within a population is especially crucial for understanding whether shifts in opinions represent a global uniform change across the population or divergent movements among specific groups. This distinction can help distinguish situations where nearly all individuals move in a specific direction (e.g., the entire population trusting an institution less) from scenarios where specific groups evolve in different directions (e.g., no change in the level of trust of the majority but a decrease in the level of trust of a minority). The significance of such an analysis is underscored by decades of political science research emphasizing the importance of studying opinion agreement dynamics at the societal level. Polarization, for example, has been identified as a major threat to democracies (Dahl, 1967; Lipset, 1981; Poole and Rosenthal, 1984; McCoy et al., 2018; Axelrod et al., 2021), and research on crises has highlighted that rally ‘round the flag effects often matter in response to acute threats (e.g., Kritzinger et al., 2021).

Directly addressing this issue, some studies have included specific questions about respondents' agreement with government decisions or public policy issues (see, e.g., Galasso et al., 2020 for a recent example of research on attitudes toward COVID-19 related restrictions). Concurrently, various statistical tools have been developed to analyse the level of agreement in opinions, attitudes, and perceptions within any survey data (DiMaggio et al., 1996; Evans et al., 2001; Mouw and Sobel, 2001; see, e.g., Bauer, 2019 for a non exhaustive review of these measures; and Zhang and Kanbur, 2001 for an example of the differences between polarization measures). A simple approach involves the analysis of classical dispersion measures such as variance or standard deviations, with less dispersion typically interpreted as more agreement (Mouw and Sobel, 2001). However, two distributions can have identical standard deviations and means yet differ in shape, potentially concealing crucial information about the existence of different groups.

Therefore, a more nuanced approach focuses on the precise analysis of the shape of response distributions, particularly distinguishing between unimodal and bimodal distributions, with the former classically interpreted as indicating more agreement within the population. This bottom-up approach to exploring opinion can reveal convergence among distinct social groups and the emergence of new, context- or issue-specific cleavages. While the simplest version of this approach involves a qualitative description of distribution shapes, this method can oversimplify distributions into discrete categories, obscuring subtle shifts in opinion dynamics. To address this, quantitative descriptions, such as those based on the kurtosis measure, bimodality coefficients or Hartigan's diptest (Hartigan and Hartigan, 1985; Evans et al., 2001; Lelkes, 2016; Menchaca, 2023), are widely used in polarization studies to assess the degree of bimodality of a distribution.

However, the transition from a unimodal to a bimodal distribution is not the only noteworthy change in distribution shape, whether for studying polarization or for understanding opinion dynamics more broadly (see, e.g., Downey and Huffman, 2001 for a discussion on the importance of trimodal distributions). For instance, shifts from a uniform to a normal distribution can be particularly informative in survey analysis, as they may indicate the development of a specific attitude at the population level. These broader variations in distribution shape are captured by statistical tools specifically designed to measure the level of agreement within a population. Given that such tools are available and have already been implemented in standard statistical software for all common survey response modalities (i.e., binary choices, ordinal scales, and nominal scales), they can be readily applied to most surveys and thus offer new opportunities for analyzing both short- and long-term opinion dynamics and their political implications.



The present study

In the present study, we have selected the index developed by Van Der Eijk (2001) to examine the French public's perception of defense issues before and after the onset of the war in Ukraine. This index provides a unidimensional measure of response concentration for ordered scales, assessing how responses are distributed across various categories of a scale. For instance, if a survey question offers a range from “strongly disagree” to “strongly agree,” the index evaluates the spread of responses across these options. Importantly, the Van der Eijk index values can be interpreted qualitatively, ranging from −1, for total polarization, to 0, for a uniform distribution, and +1 for total consensus. Therefore, this index is particularly suited for getting a rapid overview of changes in response distribution shapes and understanding the underlying dynamics. Given its applicability to ordinal data, ease of interpretation, and its sensitivity to polarization and consensus, it is a valuable tool in survey analysis.

To illustrate the importance of considering both changes in the response averages and level of agreement when studying the evolution of attitudes, opinions, and behaviors, we conducted an analysis of the perception of defense issues, both before and after the outbreak of the war in Ukraine. Since the 1990's, the minimalist view, which posits that citizens generally lack interest and knowledge in foreign policy, leading to superficial, unstructured, and unstable opinions—a perspective advocated by political scientists since the Almond-Lippmann consensus of the 1950's (Almond, 1950; Converse, 1964; La Balme, 2002; Drezner, 2008)—has faced sustained criticism (Holsti, 1992; Sniderman, 1998; Sinnott, 2000). Several studies have demonstrated that the public can indeed form rational opinions on foreign policy (Hurwitz and Peffley, 1987; Shapiro and Page, 1988; Aldrich et al., 1989, 2006; Holsti, 1992, 2004; Page and Shapiro, 1992). Shapiro and Page (1988) notably argued that public opinion is not just a collection of “non-attitudes” but rather reflects real, stable, and coherent preferences. They suggest that opinion changes are predictable and sensible, influenced by new information or significant international events. Thiébaut (2015) further showed that French public opinion on European defense is stable and responsive to international events, making sense in the context of media and elite presentations. This responsiveness of public opinion to significant international events sets the stage for our case study, which focuses on the French public's perception of defense issues in the context of a major international crisis: the war in Ukraine.

The conflict, triggered by the Russian invasion of Ukraine on 24 February 2022, brought diplomatic and military issues to the forefront of political and media agendas across Europe, including France. It has received extensive coverage in the French media, with major outlets like Le Monde and Libération dedicating their front pages to the conflict between 26 February and 16 March 2022. The war has also sparked numerous debates and analyses on defense issues, such as the nuclear threat and NATO expansion, which are typically less covered by the media. Given the salience of the war in French politics, our case study seeks to identify shifts in the French public's perception of defense issues during the early stages of the crisis.




Method


Survey description

To gauge the French population's perception of defense, we recruited French participants online, ensuring representative samples based on age, gender, level of education, and geographical location using the quota method (Supplementary Table 1). Overall, we collected data from three independent samples: in July 2021 (i.e., before the war in Ukraine), in March 2022 (i.e., at the start of this war), and in July 2022 (i.e., 4 months into the conflict).

In each sample, participants were asked to rate their current perception of various defense issues on four key issue attributes (emotional intensity, concreteness, obtrusiveness, and social importance). Defense, being a multi-dimensional policy area covering a range of topics with varying public visibility (Richter, 2022), was represented in our survey by 20 different policy issues (Table 1). Additionally, four environmental and educational issues were included to determine whether the evolution in the perception of defense issues was unique or not. Respondents had to rate each issue and attribute on a six-point scale, ranging from “not at all” to “very” emotionally intense, personally concerning, concrete, or important for society. An option to indicate ignorance of the policy issue (“I don't know what this issue refers to”) was also provided and these responses were excluded from the analyses. The questions on different issue attributes were presented in randomized blocks. Within each of the four blocks, each policy issue was displayed on a new page, again in a random order for each respondent to minimize potential response biases due to question order.


TABLE 1 Evolution of each defense issue on each issue attribute across the three surveys.
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Statistical analyses

Respondents' evaluations were weighted to ensure representativeness of the French population before computing our variables of interest. Therefore, all our analyses and computations were performed on responses weighted distributions. To gain a first comprehensive overview of the evolution of the perception of defense issues, we ran separate mixed linear regressions for each issue attribute, taking participants' evaluations of each issue as data points. These regressions included the study wave and the categorization of the issue as part of the defense domain as predictors, and incorporated both participants and issues as random factors.

We then conducted more precise analyses that accounted for the variability of defense issues. For each issue and each issue attribute (emotional intensity, personal concernedness, concreteness, and societal importance), we calculated the means and level of agreement, using the Van Der Eijk (2001) index. The Van der Eijk index was computed with the R Agrmt library (Ruedin, 2021). For each issue and each issue attribute, we also assessed the statistical significance of changes in means using Wilcoxon rank tests between Wave 1 (data collected in July 2021) and Wave 2 (data collected in March 2022), and between Wave 1 and Wave 3 (data collected in July 2022).

Similarly, we ran issue- and issue attribute-wise analyses for agreement. However, as no standard statistical test has been developed for assessing changes in the Van der Eijk agreement index, we used permutation tests. More precisely, we performed 10,000 permutations for each pair of waves (Waves 1 and 2, Waves 2 and 3, and Waves 1 and 3). For each pair, we randomly assigned evaluations of each issue on each issue attribute to either of the two considered waves. For each permutation, we calculated the difference in agreement between the two generated waves. We then computed a two-sided p-value by comparing these permuted differences in agreement with the observed difference in agreement in our data.




Results

Our mixed regression analyses showed that after an initial intensification of the perception of all issue attributes at the onset of the war in Ukraine (March 2022), there was a slight decrease in the intensity of defense perceptions by July 2022 (Supplementary Figure 1). However, these levels did not return to those observed before the war (July 2021), except for emotional intensity.

Issue-wise analyses subsequently revealed that this result on mean perceptions was driven by certain issues that may have received particular attention since the war's inception: diplomatic and military relations with Russia, international cooperation on defense, and nuclear deterrence (Table 1). More specifically, we observed a significant change in the mean perception of diplomatic and military relations with Russia and international cooperation within NATO and with the UN, with a marked increase in the mean intensity of all four attributes in July 2022 compared to July 2021 (Table 1). This result contrasts with the responses collected just after the war's onset (March 2022), which showed a significant intensification in the perception of most policy issues across all issue attributes (Table 1). These changes might reflect a normalization in the perception of the war in Ukraine after an initially strong reaction, where only issues directly impacting the French population continued to be perceived more intensely.

We also observed an initial general increase in the level of agreement from July 2021 to March 2022, evidenced by a significant rise in the level of agreement for at least half of the issues across all issue attributes (Table 1). This suggests the emergence of consensus on certain attitudes, possibly due to a massive information or a rally ‘round the flag effect in reaction to the war. However, when comparing opinions' distribution between July 2021 and July 2022, two contrasting trends emerged. On one hand, there was a significant increase in agreement regarding the evaluation of the concreteness of most defense issues (13 out of 20, Table 1), which can be interpreted as indicating a general acquisition of information post-war onset. On the other hand, there was a significant decrease in agreement regarding the evaluation of the concernedness for a third of the issues (seven out of 20, Table 1), suggesting varying personal reactions. Importantly, supplementary analyses confirmed that this was not merely due to differences in the age distribution across our samples (Supplementary Table 2).

Furthermore, we observed specific patterns in the evolution of means and agreement levels depending on the issue and issue attribute. For example, some perceptions, like the concreteness of nuclear deterrence, showed a simultaneous increase in mean and level of agreement (Figure 2A). Other issues, such as the importance of cooperation within NATO, were perceived more intensely without any change in their level of agreement (Figure 2B). Conversely, respondents felt more concerned by issues like the diplomatic and military relations with Russia (Figure 2C) and defense cooperation within NATO and the UN, but responses showed lower levels of agreement in the most recent survey (Table 1, in July 2022 compared to July 2021). Importantly, this decrease in the level of agreement was not due to polarization but reflected a more uniform distribution of responses. For instance, while the distribution of the perceived concernedness by the diplomatic and military relations with Russia was skewed toward the lowest ratings in July 2021 (with 46% of respondents choosing one of the two lowest scores), the overall increase in these perceptions by July 2022 did not result from a skewed distribution at the other end. Instead, we observed a more even distribution of evaluations across the scale (32% of respondents choosing one of the two lowest scores, 41% one of the two middle scores, and 27% one of the two highest scores; Figure 2C). This indicates that not all French citizens converged toward feeling more concerned by this issue, contrary to what might be inferred from an analysis of means alone, but rather that only some segment of the population began to feel more concerned by the relations with Russia.
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FIGURE 2
 Examples of the observed changes in means and distribution shape after the beginning of the war in Ukraine. All possible combinations of changes in means and distribution shape were observed in our dataset, highlighting the importance of considering these two measures together to understand opinion dynamics. The histograms show data distribution of the evaluation of the specified issues on the indicated issue attributes, with responses collected before the war at the bottom in gray and those collected 4 months into the war at the top in red. The black bar represents the mean of each distribution. (A) Change in mean. Contraction of the distribution (increase in agreement). (B) Change in mean. No change in the distribution shape (no change in agreement). (C) Change in mean. Dilation of the distribution shape (decrease in agreement). (D) No change in mean. Contraction of the distribution (increase in agreement).


Our analyses also highlighted that some issues evolved only in the level of agreement but not their means. For instance, the concernedness regarding civilian casualties during missions and operations exhibited an isolated increase in agreement (Figure 2D). For civilian casualties, the isolated increase in agreement was due to specific changes at the lowest extreme of the distribution, resulting in a more skewed distribution toward feeling more concerned. Therefore, contrary to the conclusion of indifference that could have been inferred from the non-significant change in mean levels of concernedness regarding civilian casualties, our analysis reveals that the French opinion on this issue did evolve after the beginning of the war in Ukraine.

Finally, we ran simulation analyses to further check whether response means and levels of agreement provided non-redundant information from our data. To do so, we tested whether the observed change in the mean evaluation of perceived concernedness regarding the diplomatic and military relations with Russia could coincide with other types of distributional shifts. Our analyses revealed that the observed change in mean could have occurred alongside various distributional shifts: a shift in the distribution's mean without altering its level of agreement, a dilatation of the distribution (as it is the case in our data), a contraction of the distribution around the new mean, or the emergence of a bimodal distribution (Figure 3). These findings underscore the independence of the evolution of means and levels of agreement from each other and from their initial conditions, thereby demonstrating that the two measures provide complementary and non-redundant information about the evolution of opinions.
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FIGURE 3
 Examples of potential evolutions of distribution shape of concernedness about the relations with Russia that match the observed change in mean. Histograms represent actual (in gray for data collected in July 2021 and red for data collected in July 2022) and simulated data distribution (in blue), with the black bar indicating the mean of each variable. Data were simulated to match the observed change in mean between July 2021 and July 2022 but with different changes in agreement, illustrating that a given change in mean can be associated with any possible evolution of the distribution shape.




Discussion

Our findings underscore the complexity of opinion shifts and the importance of analyzing both the mean and the distribution shape of responses to capture the full spectrum of public sentiment. Our study highlights the necessity to combine those analyses to gain an in-depth understanding of the dynamics of public opinion in France regarding defense issues, particularly in the context of the war in Ukraine.

Our analysis revealed that while there was an initial intensification in the perception of defense issues following the onset of the Ukraine war, this intensity waned over time, returning to pre-war levels in some aspects. This trend suggests a normalization in the public's perception of the war, indicating a potential adaptation to the ongoing situation. However, our issue-wise analyses subsequently revealed a much more nuanced and contrasted picture of how the French perceived defense issues before and after the beginning of the war, highlighting the relevance as well as the complementary and non-redundant nature of the information provided by the analysis of means and the analysis of distributions.

For instance, the analysis of means confirmed the expected information effects, with most issues now being perceived as more concrete. Analyses of distribution shapes additionally strengthened the evidence in favor of an information effect, with respondents agreeing more on the concreteness of defense issues after the beginning of the war in Ukraine. They also revealed a general increase in the level of agreement on most issues and dimensions in March 2022. This result highlights the emergence of consensus in certain attitudes—even without a change in average—which can be attributed to a massive information effect (with participants being exposed to similar information, their perceptions also converge over time) or to a more specific reaction to the intensity of the war, which could reflect a rally ‘round the flag effect. Future studies analyzing the evolution of distributions could disentangle those two hypotheses and thus help to better understand the opinion dynamics in times of crisis. On the other hand, the decreased agreement in the perception of specific defense issues, such as nuclear deterrence and diplomatic relations with Russia, highlights the varied impact of international events on public opinion.

In summary, while analyses focusing solely on mean values would have captured the general trend in the average perceptions, our dual analysis, which incorporates changes in distribution shape, has provided deeper insights into the complexity and variability of public opinion. This approach notably helps prevent misinterpretation of non-significant changes in opinions means. To put it differently, average and distribution analyses do not only enable to identify evolutions of public opinion that are not reflected in changes in means but also provide a better understanding of the dynamics underlying changes in means.


Limitations

Despite these insights, three main limitations to our study must be acknowledged. First, our data was collected from three independent samples, representing a basic application of the methods developed. Panel data analysis would enable a more detailed exploration of opinion dynamics, potentially identifying specific subgroups driving distribution changes. Additionally, randomized control trials and quasi-natural experiments could more conclusively establish causal links between external events and distribution changes (Dunning, 2008).

Second, while we selected a specific measure of agreement for our distribution analysis, other statistical tools are available for measuring opinion polarization across various scales (Bauer, 2019). It is worth noting that different statistical tools are suited to different research questions, as it has been discussed in the polarization literature, especially regarding the detection of cleavages. Researchers should exercise caution in selecting the most appropriate tool for their studies (see, e.g., Berger et al., 2017 for a discussion on the measures of polarization). Nonetheless, as demonstrated in our study, the Van der Eijk index can be a useful tool for obtaining a first, hypothesis-free general overview of changes in response distribution. Indeed, combining mean and agreement analyses enables a rapid overview of changes in opinions and provides the ground for more precise analyses of how these opinions have changed over time.

Lastly, the limited number of non-responses in our study restricted our ability to analyse these data. However, analyzing non-responses could further enrich our understanding of attitude evolution, representing another promising direction for future research (Grichting, 1994; Purdam et al., 2020). This is particular true as non-responses raise a series of methodological questions both during the creation of survey questionnaires and in the interpretation of results (Durand and Lambert, 1988).

In conclusion, our study makes a significant contribution to the understanding of public opinion in the realm of defense policy. It demonstrates the importance of analyzing both mean values and distribution shapes in survey data, an approach that is valuable not only in the study of polarization. This method provides indeed a richer, more nuanced understanding of public opinion dynamics, which is crucial for both academic research and practical policy formulation, especially in the context of international crises.
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Military casualties during operations 4.36 0.33 4.51 0.41 3.64 0.01 421 0.27
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The armed forces as an employer 3.08 0.17 3.80 0.24 2.90 0.24 351 0.14
3.07 0.22 3.84 0.32% 2.95 0.21 3.63 0.20°
3.14 0.22 375 0.29 2.96 0.19 3.59 021*
The deployment conditions of the armed forces 343 0.15 376 0.23 2.98 0.19 3.52 0.18
abroad
3.63** 0.24* 3.99** 0.36"** 3310 0.14 377+ 0.27**
3.44 0.18 3.84 0.30% 3.11° 0.15 3.61 0.25%
National military service 3.46 0.05 4.07 0.21 322 0.09 3.84 0.12
333 0.12% 3.93* 0.19 3.19 0.12 3.93 0.18%
3.40 0.10 3.95° 0.19 3.18 0.12 392 0.15
The actions of the Ministry of Defense in the field of 3.63 0.14 4.50 0.39 3.60 0.06 375 0.18
cybersecurity
372 0.22% 4.58 0.43 3.86** 0.18** 3.92% 0.26**
3.47% 0.15 431 0.36 347° 0.10 3.79 0.28"**
The strategic interests of France in Africa 2.93 0.20 3.40 0.21 2.70 0.32 3.09 0.20
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Diplomatic and military relations with Russia 3.05 0.17 3.63 0.20 2.82 0.27 327 0.18
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Means and agreement scores are reported for each defense issue and each issue attribute for the three waves (first line: July 2021; second line: March 2022; third line: July 2022). For the surveys
conducted in March 2022 and July 2022, scores are reported together with the statistical significance of their difference with the values computed on the responses in the first wave (July 2021).
°p < 0.01;*p < 0.05;**p < 0.001; ***p < 0.00.
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