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Abstract 
The present study analyzes the long-term evolution of protein consumption patterns in Central and Eastern 
Europe, with a focus on structural changes between animal-based and plant-based proteins. It explores how 
these changes reflect transformations in food systems and dietary behavior amongst the general population. 
The analysis is based on secondary data derived from FAO food balance sheets, accessed through the Our 
World in Data platform, for the period 1961–2023. Three indicators are used: total protein consumption, 
animal-based protein consumption, and plant-based protein consumption (g/capita/day). The approach is 
descriptive and comparative, and it is complemented by statistical indicators (mean, standard deviation, 
coefficient of variation) and convergence/divergence analysis between countries. The results highlight a 
general increase in total protein consumption in all countries analyzed, accompanied by significant 
structural changes in protein sources. Most countries show a transition towards higher consumption of 
animal-based protein and a relative reduction of plant-based protein. However, the intensity and stability 
of these changes differ considerably. While some countries (Poland, Serbia) show sharp increases and 
structural transformations, others (Bulgaria, Slovakia) show more moderate developments. The analysis 
also indicates a trend of divergence between countries. The study provides a long-term comparative 
perspective on protein consumption in a region insufficiently explored in the literature. The results provide 
relevant information for decision-makers, highlighting the need to integrate nutritional and sustainability 
dimensions into food policies and future dietary transitions. 
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Introduction 

Long-term changes in dietary patterns are an important topic in the literature on food systems and popula-
tion nutrition. The structure of diets is influenced by economic, social and institutional factors, and the 
analysis of food consumption provides relevant information about the transformations of agri-food systems 
and eating behaviors. In this context, protein consumption is an essential indicator of the structure of diets, 
indirectly reflecting the diversity and accessibility of food resources at the national level (FAO, 2023; Roser 
et al., 2013). 
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The specialized literature shows that dietary changes are not only manifested by the variation in total protein 
consumption, but also by the modification of the share of animal and plant sources. The analysis of these 
changes allows the structural transformations of diets and food systems to be highlighted (Tilman & Clark, 
2014; Willett et al., 2019). In this sense, the source of protein is a relevant element for the characterization 
of dietary patterns and their evolution in different populations. Central and Eastern Europe is a relevant 
framework for the analysis of these transformations, as the countries in the region have undergone major 
economic and institutional changes that have influenced both agri-food systems and food consumption. 
However, the region remains under-researched in longitudinal studies on diet structure and protein con-
sumption. 

Based on these aspects, the study analyzes the evolution of animal and vegetable protein consumption over 
the period 1961–2023, using harmonized data from the FAO food balance sheets available through the Our 
World in Data platform. The evolution of total protein consumption and structural changes in animal and 
vegetable proteins in Poland, the Czech Republic, Slovakia, Hungary, Romania, Bulgaria and Serbia are 
investigated. The article includes a presentation of the methodology and data sources, followed by an anal-
ysis and discussion of the results, and finally the main conclusions of the research are synthesized. 

 

1. Review of scientific literature 

The evolution of dietary patterns at population level has been widely analyzed in the literature on food 
systems and global nutrition. Long-term studies show that diets change not only in terms of total nutrient 
intake, but also in the composition of foods and the relative contribution of different nutrient sources. In 
this context, protein consumption is a key indicator for analyzing dietary transformations, as it reflects both 
the overall level of food consumption and the structure of food sources (FAO, 2023). 

Numerous studies emphasize the importance of distinguishing between animal and plant proteins in popu-
lation-level dietary analysis. Protein sources influence the nutritional characteristics of diets while also 
reflecting the structure of agri-food systems and agricultural dynamics (Chrisendo et al., 2026; Cramarenco 
et al., 2023; Diaconeasa et al., 2024). Thus, analyzing protein consumption structure enables the identifi-
cation of key trends in dietary evolution and food system transformation (Tilman & Clark, 2014; Willett et 
al., 2019). Increased consumption of animal proteins has often been associated with dietary diversification 
and changes in consumption behavior across regions. The literature also highlights the need for long-term 
perspectives in analyzing dietary trends (Balan, 2025; Trasca et al., 2026). Studies based on extended data 
series allow the identification of structural trends that are not visible in short-term analyses. FAO food 
balance sheets are frequently used in comparative studies, as they provide consistent and comparable data 
across countries and time periods (Roser et al., 2013). 

Despite the growing literature on global dietary changes, Central and Eastern Europe remain underexplored 
in longitudinal studies on protein consumption patterns. Most studies focus on national or global analyses, 
lacking a comparative regional approach. Therefore, a long-term comparative analysis of animal and plant 
protein consumption can improve understanding of dietary transformations in the context of recent eco-
nomic and institutional changes. 

 

2. Research methodology 

2.1 Data sources 

The study uses secondary data on national protein consumption, derived from FAO food balance sheets and 
accessed through the Our World in Data platform, which provides internationally harmonized and compa-
rable datasets. The indicators analyzed reflect the average daily protein consumption at population level, 
expressed in g/capita/day, for the period 1961–2023. The use of food balance sheets allows for comparative 
and long-term analyses of the evolution of nutrient consumption within national food systems. However, 
these data represent estimates based on national food availability and not actual individual consumption. 

The literature review included sources from Web of Science, Google Scholar, institutional reports and grey 
literature on food systems. Sources were identified using keywords such as protein consumption, dietary 
patterns, animal and plant proteins, dietary changes and Central and Eastern Europe. The selection was 
based on thematic relevance, scientific quality and contribution to the understanding of long-term dietary 
changes. 

2.2 Study design and country selection 

The study is descriptive, comparative and longitudinal, analyzing the evolution of protein consumption 
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during the period 1961–2023 in seven countries in Central and Eastern Europe: Poland, the Czech Republic, 
Slovakia, Hungary, Romania, Bulgaria and Serbia. Their selection is based on belonging to the same region 
and on the existence of similar historical and economic characteristics, most of the states being part of the 
former communist bloc and having centrally planned economies. These particularities are relevant because 
the transition to a market economy has significantly influenced the structure of diets and access to protein 
sources. For all the analyzed countries, there are comparable data series for the entire period studied. In the 
case of states with political and territorial changes, the historical names corresponding to the analyzed 
periods were used, to ensure the coherence of the data series. The comparative analysis allows highlighting 
both common regional trends and differences between national protein consumption trajectories in the 
context of economic and institutional transformations in recent decades. 

2.3 Definition of indicators 

The analysis is based on three main indicators of protein consumption: total protein consumption, which 
reflects the total amount of protein consumed at the entire population level; animal-based protein consump-
tion, which includes proteins from animal products, such as meat, dairy products, eggs, and fish and plant-
based protein consumption, which includes proteins from plant sources, such as grains, legumes, nuts, and 
other plant products. 

The indicators are expressed in g/capita/day and are derived from the FAO food balance sheets, calculated 
on the basis of domestic production, imports, exports and non-food uses. Although these indicators do not 
reflect actual individual consumption and do not include food losses or waste at the consumer level, they 
are frequently used in the literature for comparative analyses between countries and for assessing long-term 
food trends. 

2.4 Analytical approach 

The data analysis was carried out through a descriptive and comparative approach, using univariate statis-
tical indicators to highlight trends and structural changes in protein consumption at the population level. 
The study does not aim to identify causal relationships, but to analyze the evolution of consumption during 
the period 1961–2023. 

Long-term trends and absolute variations in total protein consumption were analyzed for each country. In 
order to capture changes associated with economic and institutional transformations, the period was divided 
into two sub-periods: 1961–1989 and 1990–2023, with average values calculated for each interval. 

The stability of protein consumption was assessed by the standard deviation and the coefficient of variation, 
calculated for total, animal and vegetable proteins. Since the analysis uses the entire available data series, 
the population standard deviation (σ) was applied, calculated according to the following relationship: 

𝜎𝜎 = �
1
𝑛𝑛
�(
𝑛𝑛

𝑖𝑖=1

𝑥𝑥𝑖𝑖 − 𝑥̄𝑥)2 

where: 
𝑥𝑥𝑖𝑖- annual value of protein consumption, 

𝑥̄𝑥- the average value for the entire analyzed period, 

𝑛𝑛- total number of observations. 

To allow comparability between countries with different levels of protein consumption, the coefficient of 
variation (CV) is also calculated, as a relative indicator of dispersion: 

𝐶𝐶𝐶𝐶 =
𝜎𝜎
𝑥̄𝑥

× 100 

The coefficient of variation expresses the variability of consumption as a percentage of the mean value and 
allows for the comparison of the degree of volatility between countries. 

Regional convergence or divergence was assessed by comparing the dispersion of protein consumption 
values between countries in 1961 and 2023. Reducing the dispersion indicates convergence, and increasing 
it suggests divergence between national trajectories. 

The analyses were performed in Microsoft Excel, and the results are presented through comparative tables 
and graphs.  

 

(2) 
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3. Results and discussion 

3.1. Trends in total protein consumption 

The evolution of total protein consumption in the period 1961–2023 highlights a generally upward trend in 
all countries analyzed, but with significant differences in levels, trajectories and stability of consumption. 

In the period 1961–1989, the values were relatively close (≈85–105 g/capita/day), with Poland maintaining 
higher levels, and Romania and Bulgaria lower and more volatile levels. In the early 1990s, all countries 
recorded decreases in consumption, more pronounced in Romania, Bulgaria and Slovakia. 

Subsequently, the trajectories become divergent. Poland and Serbia recorded significant increases, with 
Serbia exceeding 135 g/capita/day in 2023. Romania experienced a sharp decline in the 1990s, followed by 
a recovery after 2000, but remained below the levels of Poland and Serbia. In contrast, Bulgaria and Slo-
vakia maintain lower values, with Slovakia having one of the lowest levels in 2023 (≈81 g/capita/day) 
(Table 1). 

Table no. 1. Protein consumption in Central and Eastern Europe, 1961–2023 (g/capita/day) (FAO - OWID, 
2025) 

Year Type of protein Country 
Bulgaria Czechia Hungary Poland Romania Serbia Slovakia 

1961 
Total 90.64 89.25 85.01 96.72 88.3 90.76 89.25 

Animal-based 23.39 41.43 37.11 42.57 24.03 22.61 41.43 
Plant-based 67.25 47.82 47.9 54.15 64.27 68.15 47.82 

1971 
Total 96.57 96.47 95.77 104.57 88.16 96.75 96.47 

Animal-based 30.82 52.17 44.92 54.44 29.4 29.3 52.17 
Plant-based 65.75 44.3 50.85 50.13 58.76 67.45 44.3 

1981 
Total 105.51 99.97 102.31 107.49 97.75 105.11 99.97 

Animal-based 45 58.81 55.53 58.67 43.08 39.72 58.81 
Plant-based 60.51 41.16 46.78 48.82 54.67 65.39 41.16 

1991 
Total 91.46 92.98 95.14 102.67 90.49 98.29 92.98 

Animal-based 39.1 49.42 56.1 55.33 45.29 37.45 49.42 
Plant-based 52.36 43.56 39.04 47.34 45.2 60.84 43.56 

2001 
Total 84.43 92.83 89.06 99.8 100.52 81.13 71.12 

Animal-based 39.49 54.42 51 49.54 44.25 46.67 33.35 
Plant-based 44.94 38.41 38.06 50.26 56.27 34.46 37.77 

2011 
Total 85.32 98.19 86.44 111.73 106.64 113.09 79.34 

Animal-based 44.64 58.62 49.28 61.93 56.92 51.91 41.95 
Plant-based 40.68 39.57 37.16 49.8 49.72 61.18 37.39 

2023 
Total 86.49 96.07 93.64 117.74 112.42 135.58 81.31 

Animal-based 52.78 61.75 53.79 72.47 63.05 62.4 48.76 
Plant-based 33.71 34.32 39.85 45.27 49.37 73.18 32.55 

Comparing the values from 1961 to 2023 highlights a trend of divergence between countries. While at the 
beginning of the period the differences were relatively small, today they are much more pronounced, 
especially between countries such as Serbia and Poland, on the one hand, and Slovakia or Bulgaria, on the 
other. This development suggests that the economic and food transformations of recent decades have led 
to distinct national trajectories, rather than a convergence of protein consumption in the region. (Figure no. 
1) 

 
Figure no. 1. Evolution of total protein consumption (g/capita/day) in Central and Eastern Europe, 1961–2023  
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Overall, the results indicate that although protein consumption increased in all countries analyzed, this 
increase was not uniform, reflecting significant differences in the dynamics of food system transformations 
and dietary behavior at national levels. 

 

3.2. Structural changes in protein consumption: animal-based vs plant-based protein 

To highlight structural changes in the diet, the analysis differentiates between animal and plant proteins. 
The results indicate a significant transformation of dietary patterns in all countries analyzed, characterized 
by an increase in the consumption of animal proteins and a relative reduction in the share of plant proteins 
(Table 1). 

During the period 1961–1989, plant proteins represented the dominant component of protein intake, while 
animal protein consumption was at lower levels, suggesting a predominantly plant-based dietary pattern. 

After 1990, the structure of protein consumption changed considerably: animal protein consumption 
increased in most countries, while plant protein consumption stagnated or decreased. This trend reflects 
economic changes, dietary diversification, and greater access to animal products (Figure no. 2). 
 

 
(a)                                                                                     (b) 

Figure no. 2. Evolution of animal-based protein consumption (a) and plant-based protein (b) consumption in 
Central and Eastern Europe, 1961–2023 (g/capita/day) 

Poland and Serbia stand out for their high levels of animal protein consumption, recently exceeding 70 
g/capita/day and 60 g/capita/day, respectively. Romania follows a similar trend, with a sharp increase after 
2000, reaching around 63 g/capita/day in 2023, while plant proteins gradually decrease. 

In contrast, Bulgaria and Slovakia show more moderate levels of animal protein consumption and a more 
pronounced reduction in plant proteins, suggesting a slower dietary transition. 

The comparative analysis shows that all countries follow the same general direction of structural 
transformation, but with different intensities. Overall, the results highlight a clear dietary transition in 
Central and Eastern Europe, characterized by the shift from predominantly plant-based diets to dietary 
patterns with an increasing share of animal proteins. 
 

3.3. Variance and stability of protein consumption 

The variance and stability of protein consumption were analyzed using descriptive indicators such as the 
mean, standard deviation and coefficient of variation, calculated for each country and protein type over the 
period 1961–2023. 

The results highlight important differences between countries in terms of the stability of total protein con-
sumption. The Czech Republic (CV = 4.09%) and Poland (CV = 6.25%) show the most stable consumption 
trajectories, while Serbia (CV = 13.02%) and Slovakia (CV = 13.00%) record higher fluctuations. Romania 
and Bulgaria are at an intermediate level, with values of the coefficient of variation of approximately 9–
10%, indicating a moderate stability of protein consumption. These differences reflect the particularities of 
economic evolution and national food systems (Table 2).  
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Table no. 2. Comparative variance and stability of protein consumption across countries: mean (g/capita/day), 
standard deviation, and coefficient of variation (1961–2023) 

Country Bulgaria Czech Hungary Poland Romania Serbia Slovakia 

Mean 
Total 92.42 96.16 93.11 105.15 98.98 102.41 87.11 

Animal-based 40.54 55.07 50.48 55.85 44.2 43.17 46.52 
Plant-based 51.89 41.09 42.63 49.3 54.78 59.24 40.59 

Std. Dev. 
Total 9.01 3.93 6.91 6.58 9.55 13.33 11.32 

Animal-based 7.99 5.25 6.26 7.8 11.68 11.38 8.55 
Plant-based 10.72 4.34 6.64 2.2 4.96 12.02 4.94 

CV (%) 
Total 9.75 4.09 7.42 6.25 9.65 13.02 13 

Animal-based 19.71 9.54 12.41 13.97 26.42 26.36 18.39 
Plant-based 20.66 10.56 15.57 4.46 9.05 20.29 12.16 

Notes: Mean values represent the average daily protein consumption per capita (g/capita/day) over the period 1961–
2023. Standard deviation (Std. Dev.) reflects the absolute variance of consumption over time, while the coefficient of 
variation (CV, %) expresses relative variance, allowing for comparison across countries with different consumption 
levels. Protein consumption is disaggregated into total, animal-based, and plant-based components. Higher CV values 
indicate greater temporal volatility, whereas lower values suggest more stable consumption patterns. 

In the case of animal proteins, the analysis highlights a higher level of variance than in the case of total 
protein consumption. Romania (CV = 26.42%) and Serbia (CV = 26.36%) register the largest fluctuations, 
and Bulgaria and Slovakia also present high values of the coefficient of variation (CV > 18%), indicating 
a strong sensitivity to economic and institutional changes. In contrast, the Czech Republic (CV = 9.54%), 
Hungary (CV = 12.41%) and Poland (CV = 13.97%) present a more stable evolution of animal protein 
consumption. The results suggest that the dietary transition associated with the increase in the consumption 
of animal products has not been uniform in the region, with some countries being characterized by more 
volatile trajectories and stronger structural adjustments (Figure no. 3). 

 
Figure no. 3. Levels and variance of protein consumption in Central and Eastern Europe: mean, standard 

deviation, and coefficient of variation (1961–2023)  
Notes: (a) Mean protein consumption (g/capita/day); (b) standard deviation; (c) coefficient of variation (CV, %) 

In the case of plant proteins, the results indicate important differences in stability between countries. Poland 
presents the most stable consumption (CV = 4.46%), followed by Romania (CV = 9.05%) and the Czech 
Republic (CV = 10.56%). In contrast, Bulgaria (CV = 20.66%) and Serbia (CV = 20.29%) register a high 
level of volatility, suggesting significant changes in the structure of plant consumption. 

The comparison of protein types highlights the fact that total protein intake remains relatively stable, while 
its structural components, especially animal proteins, show more pronounced fluctuations. This suggests 
the existence of substitution processes between protein sources, which mask more complex internal dy-
namics of the diet. From a systemic perspective, the results show that the food transition in Central and 
Eastern Europe was a differentiated process between countries, influenced by economic changes, food ac-
cessibility and institutional transformations in the post-1990 period.  

3.4. Convergence and divergence across countries 

The analysis of the convergence or divergence of protein consumption between Central and Eastern Euro-
pean countries was carried out by comparing the dispersion of values in the initial year (1961) and in the 
final year of the period in question (2023). In this regard, both box-plot-type graphical representations and 
comparative country diagrams highlight the changes in consumption levels for each country. 
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The results indicate that, in 1961, total protein consumption levels were relatively close across the analyzed 
countries, with values concentrated in a narrow range, approximately between 85 and 97 g/capita/day. This 
relatively compact distribution reflects the existence of similar dietary patterns, specific to the economic 
and institutional context of the period. (Figure no. 4) 

 
(a)                                                                         (b) 

Figure no. 4. Convergence and divergence in total protein consumption across countries (1961 vs 2023)                
(a) distribution of values; (b) comparative evolution of each country 

Notes: The figures combine a boxplot representation of total protein consumption (g/capita/day) for 1961 and 2023 
with a country-level comparison of changes between the two years. The increased dispersion and widening gap be-
tween minimum and maximum values indicate a divergence in protein consumption levels across countries over time. 

In 2023, the dispersion of protein consumption values between countries increases significantly, ranging 
from around 81 g/capita/day in Slovakia to over 135 g/capita/day in Serbia. This development highlights 
the increasing differences between countries, confirmed both by the boxplot analysis and by the individual 
national trajectories. Serbia, Poland and Romania record significant increases in protein consumption, while 
Bulgaria and Slovakia show more moderate developments. These differences indicate a clear process of 
regional divergence, suggesting that Central and Eastern European countries did not follow a common 
convergence trajectory over the period 1961–2023. The development reflects differences in economic trans-
formation, the structure of food systems and access to food resources.  

 

3.5. Discussion - Implications for dietary transitions and food systems 

The findings indicate that the evolution of protein consumption in Central and Eastern Europe reflects 
structural transformations of food systems, not just a quantitative increase in intake. The increase in total 
protein consumption and the shift towards animal protein are consistent with patterns described in the lit-
erature on nutritional transition and global dietary changes (Popkin, 2006; Tilman & Clark, 2014; Willett 
et al., 2019). 

However, these changes do not follow a uniform regional trajectory. Differences between countries in con-
sumption levels, protein composition and their stability suggest the existence of distinct dietary pathways, 
influenced by economic and institutional factors (FAO, 2023; Kearney, 2010). In this context, protein con-
sumption can be interpreted as both a nutritional indicator and an indicator of agri-food systems transfor-
mation (Roser et al., 2013). 

From a sustainability perspective, the increase in animal protein consumption raises issues related to re-
source use and environmental pressure (Tilman & Clark, 2014; Springmann et al., 2018). At the same time, 
differences between countries highlight the coexistence of distinct dietary patterns, with different implica-
tions for sustainability and access to nutritionally adequate diets (FAO, 2023; Willett et al., 2019). The 
results must also be interpreted in relation to certain methodological limitations, generated by the geopolit-
ical changes associated with Czechoslovakia and the former Yugoslavia. Although these do not affect the 
overall trends identified, they should be taken into account in long-term historical comparisons between 
countries. 

 

Conclusions 

All in all, the study highlights important transformations in protein consumption in seven Central and East-
ern European countries over the period 1961–2023. All countries analyzed register an increase in protein 
consumption, accompanied by an increasing orientation towards animal proteins. 

However, these changes have not followed a uniform trajectory. Although the countries had similar starting 
points, different developments have led to a process of regional divergence, reflecting the influence of 
economic and institutional factors on national food systems. Differences in consumption stability indicate 
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varying levels of resilience and adaptability of these systems. 

The results suggest that protein consumption patterns can be interpreted as indicators of food system trans-
formation and changes in food production, availability and access. From a sustainability perspective, the 
increase in animal protein consumption raises issues related to environmental impacts and the development 
of balanced food systems adapted to the local context. 

The study also opens up relevant directions for future research on the relationship between protein 
consumption, sustainability and resilience of food systems. 
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