A £ Determining Romania's Position in Europe According
to the Optimized Global Food Security Index in 2018

DETERMINING ROMANIA'S POSITION IN EUROPE ACCORDING
TO THE OPTIMIZED GLOBAL FOOD SECURITY INDEKX IN 2018

Cristina Niftaniild'’, Odi Mihaela Zirnescu?, Laurentia Avram?,
Viorica Braga*, Robert Dragomir®and Elena Gurgu®
D2399)Spiru Haret University, Campulung, Romania
®Spiru Haret University, Bucharest, Romania

Please cite this article as: Article History

Naftanaila, C., Zarnescu, O.M., Avram, L., Braga, V., | Received: 30 December 2018
Dragomir, R. and Gurgu, E., 2019. Determining | Revised: 6 February 2019
Romania's Position in Europe According to the Optimized | Accepted: 24 March 2019
Global Food Security Index in 2018. Amfiteatru
Economic, 21(51), pp. 294-312.

DOI: 10.24818/EA/2019/51/294

Abstract

This article aims to analyze how the Global Food Security Index (GFSI) has evolved across the
European countries for the period 2012-2018. In this respect, we have taken as a starting point
the Report of Global Food Security Index 2018 as well as the scientific literature from the main
stream of publications focusing on food security. The data presented were analyzed and
presented statistically, on the basis of which we prepared tables relevant to the proposed goal.
The aim of this research is to determine the most vulnerable countries in terms of food security.
We analyzed the evolution of the Global Food Security Index for the period 2012-2018, and
the subcategories of indicators underlying the determination of the overall GFSI index score:
food affordability, food availability, food quality and safety. We also looked at the adjustment
indicator data used to determine the GFSI index, natural resources and adaptability.

The natural resources and adaptive capacity indicator measure the exposure of a country to the
impact of a changing climate; its susceptibility to the risks of the natural resources and how a
country adapts to these risks. When applied, it acts as an adjustment factor for countries' food
security scores.

The originality of the paper is to build a globally optimized index for GFSI to provide a
comparative analysis of European countries in terms of food security, highlighting Romania's
position in this scientific approach.

The motivation for calculating the optimized global food security index lies in the fact that it
has only sub-indicators contributing to significant achievements, and its refining has gone
through mathematical processing that led to a more relevant hierarchy.

The indicator categories selected within this article are based on the analysis conducted by the
Economist Intelligence Unit, Research Division of The Economist that is the world leader in
global business intelligence in the above-mentioned report. On the basis of the analysis we
drew conclusions regarding the food security in Romania compared to the European countries.

Keywords: food security, global food security index (GFSI),GFSI optimized global
index,food availability, food affordability, natural resources, food quality and security.
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Introduction

Food security is defined as a condition where people have access at all times in terms of
physical, social and economic access to the sufficient and nutritious food to meet their
needs for a healthy and active life.

Based on the GFSI global index analysis, we can understand the causes of global food
insecurity; it also helps us to see our long-term consequences in terms of climate change.
The Global Food Security Index is a dynamic model used to quantitatively and qualitatively
assess food security in both developed and less developed countries. The index is an
interactive model that includes: a score rating of three major categories and a set of sub-
categories of qualitative and quantitative food security index, and a food price adjustment
factor to understand the impact of the change on the degree of risk to food security in each
country.

Ensuring food security, both nationally and globally, depends on a number of factors such
as: health of the land, potable and ocean water represent the major restriction on the
productivity increase; the fertile land, water and productive fishing are increasingly
demanding because of population growth, urbanization and the income growth, which are
changing consumption, in line with the rising demand for meat and fresh produce that
requires more intensive use of resources and the generation of waste in larger quantities;
climate change also generates the increase, severity and frequency of drought, floods and
storms.

Food security is based on the interconnection capacity of social, economic and biophysical
systems to meet people's nutritional needs. Causes of deterioration in food security can lead
to armed conflicts, hyperinflation, and failures of certain cultures, which are only some of
the factors that can lead to a crisis. For the mentioned reasons, governments should take
actions in order to increase the food security of the population.

In the first part of the article, we analyzed food security in European countries using the
GFSI index, and in the second part of it we developed the GFSI optimized global index.
Finally, we presented the results we reached on the basis of the research conducted and the
conclusions that come out of this article.

1. Review of scientific literature

From a scientific point of view, at international level, the concept of food safety is defined as
“universal and permanent access to the food necessary for an active and healthy life” (Brata,
2008). The notion of food safety has, however, manifested multiple meanings, often being
assimilated to overlapping with food security (Hanning et al., 2012). By analyzing this notion,
the meaning mutations of the concept over time are highlighted. (Dragoi et al., 2018)

Food security has received much attention in recent years. Crises of the food price from
2007 to 2008 and 2010 have made it clear that, despite the decades of efforts to eradicate
hunger and malnutrition, food insecurity is still a significant problem. The relationship
between food insecurity and poor health is well documented (Cook and Frank, 2008;
Hampton, 2007). Food insecurity affects child health and development due to its effect on
nutrition and the additional stress it poses on families (Cook and Frank, 2008). It affects all
aspects of physical, mental and psychosocial health and it is a key factor in low weight at
birth and poor cognitive development (Cook and Frank, 2008; Kristjansson et al., 2007).
Rural development is an essential prerequisite for the formulation and implementation of an
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effective strategy for increasing food security, reducing poverty, and promoting overall
economic growth. Natural resources play a strategic role in the rural economy, as a
potential source of long-term development and as an essential contributor to a constant food
supply (Kristjansson et al., 2007)

In addition, it has become clear that food security is strongly interconnected with other
issues, such as global environmental or energy changes (Jeroen, 2015). As Scott (2003) and
Zanin et al. (2017) state, food security is a critical component in ensuring the sustainable
development of contemporary economies, and any problem triggered by a state has a
contagion effect, and it is also spreading to other states. The need to ensure food safety
standards is important for all products, whether they are of animal or vegetable origin or
industrially processed, irrespective of the production process, the distribution chain or their
addressability (Post, 2006; Strauss, 2014). King et al. (2017) argue that without achieving
the objectives of food safety and security, the objectives of sustainable development cannot
be achieved. In this context, particular attention is given to the organization, classification
and management of economic data on food trade and food security (Serban et al., 2015),
and a well-known fact is that of the growing importance of informed decisions based on
data accumulated over time to ensure long-term success (Andronie, 2015).

In terms of increasing the level of food security, several factors could be identified that
could contribute to this increase, among which the most important is the improvement of
population education regarding nutrition and resource management (Kaiser et al., 2015). In
addition to formal education, independent learning processes based on metacognition and
epistemic knowledge can also be considered (Mustata et al., 2014).

In the opinion of the authors Drigoi et al. (2018), achieving a sustainable food security
requires a global strategy with a close connection of all its components. The solution is not
only to maximize agricultural production but also to optimize it and adapt it to environmental,
social justice and size of the agricultural holdings. In Romania, studies on food security focus
on the same approach to global dimension issues (Chirimbu and Burda, 2013; Gurgu, 2011,
Rédulescu and Ioan, 2011; Stroe, Cojanu and Militaru, 2010; Uta, 2009).

Brooks and Place (2019) say that in the future food systems there are difficult challenges
such as: population growth, hunger, obesity, pollution, resource depletion, food waste,
climate change and changes in jobs.

For example, on the European level in Malta, as shown by document “Food and Nutrition
Policy and Action Plan for Malta in 2015-2020” (Government of Malta, 2018),
sustainability is a major national challenge due to limited natural water resources, local
geological nature, natural features and climate change. A safe, reliable and easily accessible
source of water is essential for good health. Inappropriate water supply can limit the
productivity.

Another example at a global level is Ethiopia, which is one of the poorest countries in the
world, known for its precarious food security. Some areas of the country, such as the
extended Afarregion, are overpopulated in relation to their ability to produce food. In
addition to the demographic explosion, Ethiopia's climate is another factor for persistent
food insecurity. In recent years, yields of crops have increased in Ethiopia, but still have
some of the lowest agricultural productivity in Africa. This is a problem for a country
where 77% of the population lives their life in agriculture. Land is at the heart of multiple
factors that contribute to lower productivity in Ethiopia. With an average size of 1.2 ha or
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0.5 ha in more vulnerable areas, the agricultural parcels are too small and fragmented to
achieve economies of scale or even to feed the family with an average of five people, as
shown by document “Assessing the root causes of recent food insecurity in Ethiopia. EU
Delegation to Ethiopia, 2018 ”. (EU Delegation to Ethiopia, 2018).

Global agriculture and the food system in its current form is not sustainable. Agricultural
practices cause damage to the environment, such as water pollution and soil degradation, while
food is of controversial quality. At the same time, agriculture can be an important supplier of
jobs, goods and environmental services. The world population is expected to increase by 2050
to 9.5 billion people. Combined with changing consumer requirements, food security will
become a major challenge. There are currently changes at all levels - international, national and
sub-national - on food production. These changes require unprecedented efforts to implement
socio-economic technologies and strategies, and their implementation will require the setting of
precise frameworks for planning and monitoring performance.

Most developed and developing countries have to set clear directions to make changes to
their farming systems and food products and to ensure that they become more ecological,
economic and social. Although there are countries that have already set sustainable
development objectives for their agricultural and food sectors, few countries have now
developed a clear understanding of how to make changes in complex and diverse food
systems. There are also few researches on the feasibility of long-term profound ways of
transformation in the agricultural sector and a lack of information exchange on experience
and way ahead of countries, making it difficult to capture the benefits of cooperation
(United Nations, 2018).

2. Analysis of food security in European countries using the GFSI index

Globally, the Global Food Security Index (GFSI) was created, as a comprehensive indicator
that measures the three widely accepted dimensions of food security: food affordability,
food availability and food quality and safety. This construction of the GFSI indicator has as
a starting point research on the state of food insecurity in the world by institutions such as
the Food and Agriculture Organization of the United Nations (FAO) or the International
Institute for Food Policy Research (IFPRI). The purpose of this index is to take into account
the determinants of food security, focusing debates on practical solutions and nutritional
and food policies reforms. Thus, nutritional quality and food safety add to the traditional
dimensions, affordability and availability. Changes in food prices are analyzed alongside
other macroeconomic factors in order to be a tool for early warning of potential price
shocks that can compromise food security.

The GFSI index groups around 25 indicators across the three major dimensions
(affordability, availability, quality and safety) using data provided by major international
organizations to calculate a score with a maximum value of 100 for each indicator and each
dimension. The categories of scores (affordability, availability, quality, safety and natural
resources, elasticity are calculated as a weighted average of underlying indicators and are
scaled from 0 to 100 where 100 is the highest score.) The overall score for GFSI is
calculated by a simple weighted average of the first three categories of scores.

Since its inception, GFSI has become a benchmark in government policy and an investment
diagnostic tool in a country. The Global Food Security Index was calculated for
113 countries worldwide. In this paper we will analyze the GFSI evolution in the period of
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2012-2018 for the 26 European countries included in the Report. We developed a common
framework to make comparisons of food security between countries, in addition to the
global ranking, the individual rankings on affordability, availability, quality and safety.

Next, we will refer to the global food security index and we will analyze individually the
indicators which are part of the GFSI global index. In table no. 1 we have the evolution of
the global food security index in Europe for the period 2012-2018.

Table no. 1: Evolution of the Global Food Security Index GFSI in Europe
for the period 2012-2018

No. Country 2012 2013 2014 | 2015 | 2016 | 2017 | 2018
1. Austria 80.3 80.7 81.7 82.0 | 827 81.9 82.1
2. Belarus 62.5 61.8 61.6 62.5 | 635 62.8 65.7
3. Belgium 79.2 79.1 78.8 79.6 | 80.7 80.1 80.2
4. Bulgaria 62.7 62.6 61.8 63.3 | 645 63.8 64.5
5. Czech Republic 73.6 74.6 74.2 741 | 753 75.9 76.1
6. Denmark 81.5 81.0 81.4 80.1 | 80.9 80.6 80.9
7. Finland 80.2 80.1 79.3 786 | 80.4 81.3 83.3
8. France 83.9 83.4 82.1 825 | 834 82.5 82.9
9. Germany 81.5 81.3 82.1 826 | 83.6 82.8 82.7
10. Greece 74.8 716 72.6 711 | 720 717 71.6
11. Hungary 73.5 72.8 72.0 719 | 718 722 72.8
12. Ireland 82.6 82.1 82.7 839 | 87.1 86.7 85.5
13. Italy 75.6 75.0 76.1 75.7 | 76.7 76.0 76.3
14. Netherlands 834 83.1 83.6 835 | 84.0 83.1 84.7
15. Norway 81.1 80.9 81.5 813 | 8138 81.6 82.2
16. Poland 734 72.3 73.1 740 | 741 74.2 754
17. Portugal 79.1 78.7 79.1 79.0 | 80.4 79.0 79.3
18. Romania 67.1 67.1 68.4 67.7 | 69.4 67.9 68.9
19. Russia 67.4 66.4 65.4 66.0 | 66.8 66.2 67.0
20. Serbia 59.7 59.9 60.0 60.0 | 60.9 60.4 59.8
21. Slovakia 68.9 68.5 68.1 68.8 | 69.6 70.0 70.3
22. Spain 78.7 78.1 78.9 780 | 791 78.2 78.0
23. Sweden 81.2 80.7 81.0 812 | 824 82.0 82.2
24, Switzerland 82.6 81.7 82.8 83.1 | 839 82.9 83.5
25. Ukraine 58.5 58.4 57.6 555 | 56.2 53.9 55.7
26. United Kingdom 79.1 79.4 79.9 80.7 | 84.3 84.4 85.0

Source: The Economist Intelligence Unit, 2018
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According to table no. 1, the countries with the highest score in 2018 were Ireland (85.5 out
of 100), United Kingdom of Great Britain (85.0 out of 100), the Netherlands (84.7 points in
100) and Romania registered an index value of 68.9 out of 100 in 2018. The results of this
survey show that countries with an average or low level of revenues registered the highest
increase in 2018, indicating an orientation to adopt more effective food security measures.
The development of agricultural infrastructure and the increase of production capacity to
feed a growing population are considered to be the main reasons for improving the scores
of European countries

For the calculation of the food affordability indicator, according to the values presented in
table no. 2, the following aspects were considered: food consumption as a share of the
household, proportion of population expenditure relative to the poverty line, gross domestic
product per capita, agricultural import taxes, presence of food safety - net programs and
access to funding for farmers.

Table no. 2: Evolution in terms of affordability of food in Europe
for the period 2012-2018

No Country 2012 2013 2014 | 2015 | 2016 | 2017 2018
1. Austria 82.1 82.4 83.0 | 831 | 833 | 835 83.5
2. Belarus 61.0 60.8 609 | 622 | 648 | 628 67.6
3. Belgium 80.7 80.9 813 | 814 | 815 | 814 81.1
4. Bulgaria 67.5 67.0 675 | 705 | 70.6 | 70.2 70.1
5. Czech Republic 78.0 71.7 781 | 781 | 784 | 78.0 77.9
6. Denmark 81.7 81.8 823 | 825 | 827 | 826 82.5
7. Finland 80.8 80.7 81.1 | 809 | 810 | 81.0 81.3
8. France 80.2 80.1 80.6 | 80.7 | 80.8 | 80.6 80.5
9. Germany 81.8 81.9 825 | 827 | 829 | 83.0 82.9
10. Greece 76.1 725 725 | 69.7 | 69.7 | 69.4 69.4
11. Hungary 76.0 75.8 76.2 | 759 | 76.1 | 75.6 75.6
12. Ireland 82.2 82.3 826 | 831 | 8.4 | 87.2 87.8
13. Italy 78.9 78.8 79.0 | 79.1 | 79.2 | 79.3 79.2
14. Netherlands 82.2 82.2 82.8 82.6 82.9 82.8 82.8
15. Norway 78.8 78.5 79.3 | 794 | 781 | 785 79.1
16. Poland 75.1 75.4 759 | 76.1 | 76.3 | 76.2 76.4
17. Portugal 77.0 76.5 76.6 | 76.6 | 76.7 | 76.7 76.7
18. Romania 67.5 67.6 67.8 | 679 | 68.1 | 67.3 67.5
19. Russia 68.2 68.5 69.3 | 722 | 72.0 | 70.6 70.5
20. Serbia 64.4 64.0 644 | 643 | 642 | 635 63.2
21. Slovakia 73.6 73.5 739 | 739 | 741 | 73.7 73.6
22. Spain 78.9 78.8 79.0 | 79.1 | 793 | 793 79.2
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No. Country 2012 2013 2014 | 2015 | 2016 | 2017 2018
23. Sweden 81.2 81.4 81.7 | 818 | 821 | 820 82.0
24. Switzerland 82.4 80.3 825 | 824 | 822 | 819 82.2
25. Ukraine 57.1 57.5 578 | 574 | 574 | 55.0 54.1
26. | United Kingdom 81.2 81.3 819 | 820 | 824 | 828 82.6

Source: The Economist Intelligence Unit, 2018

The data presented in table no. 2 show that in 2012-2016 in Romania, the trend was rising
for this indicator and in the period 2017-2018 the value of the food affordability indicator
was slightly lower.

The food availability indicator (table no. 3) includes the following data: sufficiency of
supply, average food supply, and chronic food aid, public spending on the agricultural
research, agricultural infrastructure, adequate crop storage facilities, road infrastructure,
port infrastructure, agricultural production volatility, political stability, corruption, and
urban absorption capacity. In 2018, the highest score of this indicator was achieved by
Britain with 88.8 points, the Netherlands and Switzerland with a score of 86.1 points.
Romania achieved a score of 68.8 points.

Table no. 3: Evolution in terms of food availability in Europe
for the period 2012-2018

No. Country 2012 2013 2014 | 2015 | 2016 | 2017 | 2018
1. Austria 77.8 78.9 80.4 80.7 | 820 | 80.1 | 813
2. Belarus 63.3 62.1 60.6 616 | 615 | 61.7 | 63.4
3. Belgium 76.6 76.1 74.6 76.9 79.0 779 | 79.0
4. Bulgaria 58.0 58.3 55.7 56.8 | 59.3 | 58.0 | 60.0
5. Czech Republic 68.6 717 69.7 69.7 72.4 741 | 754
6. Denmark 80.0 79.4 79.7 76.7 78.4 77.7 | 79.0
7. Finland 78.1 78.0 75.3 73.9 77.9 80.0 | 84.2
8. France 85.4 84.9 81.1 821 | 840 | 819 | 838
9. Germany 81.9 81.3 82.2 82.9 85.2 83.1 | 83.6
10. Greece 69.2 65.6 67.9 66.8 68.7 68.6 | 69.2
11. Hungary 70.3 69.2 67.3 676 | 67.2 68.6 | 70.5
12. Ireland 81.4 80.4 81.7 83.8 88.1 86.5 | 83.6
13. Italy 69.5 68.7 70.1 70.0 72.1 705 | 71.6
14. Netherlands 83.5 82.9 83.2 83.2 84.3 823 | 86.1
15. Norway 82.0 82.0 82.3 817 | 840 | 830 | 843
16. Poland 71.3 68.9 70.0 71.6 71.8 721 | 75.0
17. Portugal 774 76.9 77.6 77.4 80.4 773 | 78.7
18. Romania 63.5 63.7 66.5 65.1 | 68.8 | 66.0 | 68.8
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No. Country 2012 2013 2014 2015 | 2016 | 2017 | 2018
19. Russia 64.4 61.9 58.4 56.8 58.8 58.7 | 61.0
20. Serbia 54.3 54.9 56.2 56.6 58.6 58.2 | 57.4
21. Slovakia 65.6 64.6 63.5 64.8 66.4 67.8 | 69.4
22. Spain 75.6 74.7 76.4 74.0 76.3 742 | 749
23. Sweden 79.7 78.7 78.8 79.2 81.5 80.8 | 81.7
24. Switzerland 83.7 83.6 83.9 84.6 86.5 84.7 | 86.1
25. Ukraine 57.3 56.8 54.4 52.4 53.4 50.2 | 53.8
26. United Kingdom 76.1 77.0 77.6 79.4 87.1 87.2 | 88.8

Source: The Economist Intelligence Unit, 2018

The third indicator of food quality and safety (table no. 4) refers to: dietary diversification,
nutritional standards, national nutrition guidelines, national nutrition plan or nutrition
nutrition monitoring and supervision,
availability of vitamin A, quality protein, food security, and the percentage of the
population with access to potable water and the presence of the formal food sector.

strategy,

micronutrient availability,

Table no. 4: Evolution based on food quality and safety in Europe
for the period 2012-2018

dietary

No. Country 2012 | 2013 2014 | 2015 | 2016 2017 2018
1. Austria 824 | 815 823 | 828 | 828 82.8 81.0
2. Belarus 64.1 | 635 66.1 | 66.0 | 66.0 66.0 67.1
3. Belgium 82.9 82.9 84.0 829 | 829 82.9 81.2
4, Bulgaria 63.8 63.4 64.2 63.5 | 63.5 63.5 63.2
5. Czech Republic 76.3 | 74.6 76.3 75.9 | 75.9 75.9 73.7
6. Denmark 84.9 83.4 83.8 834 | 834 83.4 82.3
7. Finland 84.6 84.4 85.8 86.0 | 86.0 86.0 86.0
8. France 88.7 | 874 884 | 887 | 88.7 88.7 86.5
9. Germany 79.8 79.8 80.8 81.3 | 813 81.3 79.7
10. Greece 872 | 857 856 | 86.3 | 86.3 86.3 83.7
11. Hungary 76.0 75.4 74.5 73.8 | 73.8 73.8 72.0
12. Ireland 86.9 | 86.7 859 | 86.0 | 86.0 86.0 84.8
13. Italy 839 | 828 852 | 833 | 833 83.3 81.9
14, Netherlands 86.3 85.6 86.8 86.1 | 86.1 86.1 85.1
15. Norway 84.2 83.5 84.7 85.1 | 85.1 85.1 84.5
16. Poland 74.6 73.8 74.4 75.1 | 749 74.9 74.1
17. Portugal 89.3 | 89.3 89.3 | 89.6 | 89.6 89.6 87.3
18. Romania 76.1 75.3 75.0 744 | 744 74.4 72.6
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No. Country 2012 | 2013 2014 | 2015 | 2016 2017 2018
19. Russia 73.7 | 73.7 745 75.7 | 75.7 75.7 75.2
20. Serbia 625 | 63.2 59.2 58.8 | 59.0 59.0 57.8
21. Slovakia 66.4 | 66.3 66.3 66.9 | 66.9 66.9 64.6
22. Spain 86.7 | 85.8 85.8 86.2 | 86.2 86.2 83.6
23. Sweden 851 | 843 85.1 854 | 854 854 83.9
24. Switzerland 80.1 | 79.9 80.4 80.6 | 80.6 80.6 79.8
25. Ukraine 65.5 | 64.9 65.9 59.1 | 61.2 61.2 65.2
26. United Kingdom 82.0 | 811 81.1 81.0 | 81.0 81.0 80.4

Source: The Economist Intelligence Unit, 2018

At the top of the ranking in 2018 is Portugal, with a score of 87.3 points, followed by
France with 86.5 points and Holland with 85.1 points.

In general, the GFSI in 2018 shows a slight improvement in the global food security. More
than 80% of European countries have rising scores.

Along with these indicators, the GFSI calculation also takes into account the category of
natural resources and adaptability, a category that is considered to be an adjustment factor.
It serves as an objective through which global food security can be calculated to
demonstrate changes in the total score when considering climate and natural resource risks.

For the calculation of the natural resource indicator and the adaptation capacity, the
following are taken into account: increase in temperature, drought, flood, storm severity
(average annual loss), sea level rise, water, land, soil erosion/organic matter, pasture, forest
change, oceans, marine biodiversity, protected marine areas, dependence on food imports
and dependence on the natural capital.

Among the strengths of Romania, i.e. indicators with a score of over 75 points, we may list
the presence of food safety programs (score 100), access to financing for farmers (score
100), urban absorption capacity (score 100) nutritional standards (score 100), food safety
(score 100), the proportion of population below the global poverty line (score 99.1), food
loss (score 95.3), sufficiency of supply (score 85.6), agricultural import tariffs (score 81.9).

According to the ranking, Romania has scored a maximum of funding sources for farmers,
access to the potable water sources and the network developed by the shops. At the same
time, it recorded low scores on production volatility, family income allocated for food
purchases and agricultural infrastructure, as there were large differences in agricultural
output recorded over the past two decades. In Romania, the GDP per capita is a challenge,
with a score of 19.6 points out of a total of 100.

Depending on the food availability criterion, Romania ranks 21st at the European level
according to the GFSI ranking. From the food affordability point of view, Romania ranks
24th, and from the point of view of the quality and safety food it ranks 20th.

Further, for Romania, the score and the difference from the average for each GFSI indicator
(tables no. 5, 6, 7, 8) was calculated for Romania to determine the position taken by Romania
compared to the recorded average in Europe. In table no. 5, regarding the food availability
indicator for Romania, we note that there is sufficient food, in terms of supply and urban
absorption capacity, with problems related to agricultural infrastructure and corruption.
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Table no. 5: Food availability indicator for Romania

Score | % difference from the average

Sufficiency of supply 85.6 (+) 28.8%

Public expenditurg on rgsearch and development 25 (+) 9.4%

in agriculture

Agricultural infrastructure 51.9 (-) 6.8%

Volatility of agricultural production 69.2 (-)17.2%

Risk of political stability 64.7 (+) 17.9%

Corruption 25 (-) 12.6%

Urban absorption capacity 100 (+) 23.1%

Food loss 95.3 (+) 10.4%

Source: The Economist Intelligence Unit, 2018

From the point of view of this criterion, we can see from table no. 6 that Romania has
accessed funds for agriculture and has food safety programs. We observe that GDP per capita
is 19.6 points and the share of household spending on food consumption registered a score of
43.2 points. The deviation from the average to GDP/capita registered an increase of 2.9%,
while the share of expenditures for food consumption registered a decrease of 12.4%.

Table no. 6: Food Affordability Indicator for Romania

Score % difference from the average
Food consumption as part of household spending 43.2 (-)12.4
The proportion of population below global poverty | 99.1 (+) 18.2
GDP/capita 19.6 (+) 29
Tariffs for agricultural imports 81.9 (+)6.5
Presence of food safety programs 100 (+) 345
Access to finance for farmers 100 (+)37.4

Source: The Economist Intelligence Unit, 2018

According to the data presented in table no. 7, as strengths we can list the food safety sub-
indicators and nutritional standards, which have achieved a maximum score of 100 points.
We note that the deviation from the average is positive for all sub-indicators that were taken
into account in determining the score for food quality and safety.

Table no. 7: Quality and food safety indicator for Romania

Score % difference from the average
Diversification of diversity 60,3 (+)4.3
Nutritional Standards 100 (+) 19.9
Availability of micronutrients 55,9 (+) 12
Quality of the protein 65,7 (+)18.5
Food safety 100 (+) 19.7

Source: The Economist Intelligence Unit, 2018
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Starting with 2017, the GFSI introduced a new environmental criterion, highlighting the
need to conserve resources, adapt to climate change and approve sustainable agriculture
practices. Using information on temperature change, land deforestation and depletion of
water resources, this criterion, called natural resources and adaptive capacity, was used to
measure the future effects of environment change on European countries.

Introduction of this criterion made the score average of high-income countries to decline
more than that of those in other income groups.

We present below (table no. 8) the data on the criterion of natural resources and adaptability,
according to which Romania ranked 12th, along with Bulgaria, with a score of 74.7 points.

Table no. 8: Natural resources and adaptation capability for Romania

No. Score Country Global _food Natural resources Adjusting general
security and adaptability food safety
1. 1 Switzerland 835 78.5 79.0
2. 2 Ireland 85.5 69.2 78.9
3. 3 Austria 82.1 80.2 78.0
4. =4 France 82.9 76.0 77.9
5. =4 Netherlands 84.7 67.9 77.9
6. 6 Germany 82.7 75.7 1.7
7. =7 Sweden 82.2 77.3 775
o | o || e
9. 9 Finland 83.3 71.8 7.4
10. 10 Denmark 80.9 815 77.2
11. 11 Norway 82.2 67.6 75.5
12. 12 Portugal 79.3 75.7 74.5
13. 13 Belgium 80.2 68.5 73.9
14. =14 Czech Republic 76.1 80.9 725
15. =14 Spain 78.0 71.9 725
16. 16 Italy 76.3 74.3 71.4
17. 17 Poland 75.4 7.7 71.2
18. 18 Hungary 72.8 79.2 69.0
19. 19 Greece 71.6 74.6 67.1
20. 20 Slovakia 70.3 81.7 67.1
21. 21 Romania 68.9 74.7 64.5
22. 22 Russia 67.0 734 62.5
23. 23 Bulgaria 64.5 4.7 60.4
24, 24 Belarus 65.7 62.9 59.6
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No Score Count Global food | Natural resources | Adjusting general
' ry security and adaptability food safety

25. 25 Serbia 59.8 69.0 55.2

26. 26 Ukraine 55.7 57.5 49.8

Source: The Economist Intelligence Unit, 2018

According to the ranking of the natural resources and adaptability, the first place is owned
by Slovakia, which manages to adapt to the risks related to the climate and natural
resources. Its innovations in resistance mechanisms are of particular interest and highlight
the leadership role that smaller countries can play in this regard. Slovakia has managed to
develop an early warning mechanism for agriculture, forestry and other sectors in response
to rising climate risks.

3. Building the GFSI optimized global index

The motivation for calculating the optimized global food security index lies in the fact that
it has only sub-indicators contributing to significant achievements, and its refining has gone
through mathematical processing that led to a more relevant hierarchy.

The construction of a GFSI optimized global index is based on the selection of four sub-
indicators of the three criteria according to the major effective contribution to achieve the
index value according to the GFSI Report of 2018. Thus, in constructing the GFSI
optimized global index we took into account the following indicators related to the
criterion:

Food affordability with the following sub-indicators:

¢ consumption of food as a share of household expenditures;
e share of the population below the global poverty line;
o presence of food security programs;
e access to finance for farmers.
Food availability criterion from which we selected sub-indicators:
o sufficiency of the offer;
e agricultural infrastructure;
o volatility of agricultural production;
o food loss.
Quality and safety food criterion from which we extracted sub-indicators:
e nutritional standards;
e availability of micronutrients;
e protein quality;
o food security.
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We calculated the values of the selected sub-indicators for the period 2012-2018 and
achieved the optimized geometric mean. Then, we used the relative distance method to rank
the European countries in the year 2018, compared to the highest level held by France.

After the hierarchy, an optimized global index was created average arithmetic type
arithmetic mean for each criterion: affordability, availability, quality and safety.
Concurrently, a ranking of the countries in Europe was made according to the optimized
global index, and at the end, Romania's position towards the European countries was
determined at the level of 2018.

4, Results and discussions

Starting from the methodology mentioned above, we performed a statistical approach to
determine an optimized index, by which we built an aggregate index at the GFSI index,
made up of the first four significant contributors to the sub-indicator, and not those with the
greatest share in its realization.

Thus, for the Food affordability criterion, the share of this in GFSI is 40%, and within it the
structure presents the first 4 most important sub-indicators: food consumption as a share of
household expenditures and gross domestic product per capita, with a weight of 22.2%,
followed by the share of the population below the global poverty line by 20.2% and the
presence of the food safety programs by 14.1%,

In fact we noticed that for the whole series analyzed from 2012 to 2018 (table no. 9) the
most of the achievements are the consumption of food as a share of household
expenditures, the share of the population below the global poverty line, the presence of
food security programs, access to finance for farmers. Therefore, we have determined that
from the first criterion of food affordability, these indicators are taken into account and
entered into the aggregate index, respectively the optimized global index.

Table no. 9: Determining the contribution of each sub-indicator
to the food affordability criterion

Affordability 2012 2013 2014 2015 2016 2017 2018

1.1 22,2| so|11,08| s50|/11,17| 501099 s0|10,09| s0{11,06) 43| o961 43| 950
1.2 20,2| o9|20,00| w©9|1992| 9oo|10,92| 9w@o|is,02| o99|1982| o99|20,02 o9|2002
1.3 22,2| 13| 297 14| 37| 15| 3,35| 16| 348 17| 3,69 18| 3,93 20| 435
1.4 10| 81| 817 79| s01| 82| 825 82| 825 81| 821 84| Bas| 82| 827
1.5 14,1 100|14,10| 100|14,10| 100|14,10| 100|14,10| 100|14,10| 100|14,10| 100| 14,10
1.6 11,1| 100|11,10| 100|11,10| 100|11,10| 100|11,10| 100|11,10| 100|11,10| 100| 11,10

Note: With red are the actual values calculated for the most contributing indicators (67.6%);
With blue are those who were eliminated (32.4%).

The Food availability criterion is 44% in GFSI, and within it the structure presents the top
4 most important contributors as the supply sufficiency indicators with a weight of 23.4%,
the agricultural output volatility with a weight of 13.5%, followed by agricultural
infrastructure and food loss both by 12.6%. In the survey, we have noticed that for all the
analyzed series from 2012 to 2018 (see table no. 10), all these indicators, which brought the
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most achievements, are in the following sequence: supply sufficiency, food loss,
agricultural production volatility and infrastructure agricultural. Therefore, we have
determined that on the basis of these criteria these indicators have to be taken into account
and entered in the aggregate index.

Table no. 10: Determining the contribution of each sub-indicator
to the food availability criterion

Availability 2012 2013 2014 2015 2016 2017 2018

2.1 23,4| 88|20,57| oo0|2004| 9o0|200a| 86|2003| 85| 19,091 86|2003| =6|2003
2.2 81| 13| 1,01] 13| 101| 25| 2,03 o| o00| 25| 203 25| 203 25| 2,03
2.3 126/ 61| 7,70 61| 7,70 61| 7,70 1| 7,70 61| 7,70 52| 654| 52| 654
2.4 13,5 66| 887 66| 887 68 9,21 e8] 9,11 65| 878 68| 9,22 69| 9,34
2.5 9,9 56| 550 56| 5500 67| 660 67| 660 72| 75| s8] 582 65 641
2.6 9,0 25| 248 25| 2a8| 25| 248 25| 2a8| 25| 248 25| 2a8| 25| 248
2.7 9,9 65| 640 63| 623 67| 661 73| 7,19| 89| s81| 79| 785 100| g,50
2.8 12,6| 86|10,86] 86|10,86| 86|10,86] o5(11,91| 95|11,91| ses[12,01| 95| 1201

Note: With red are the actual values calculated for the most contributing indicators (62.1%); With
blue are those who were eliminated (37.8%).

The Quality and safety food criterion is 16% in the GFSI, and within it the structure
presents the first 4 most important contributors as indicators of the availability of
micronutrients with a weight of 25.40% then the quality of the proteins with a weight of
23.7% followed by the sub-indicator of dietary diversification by 20.3% and food safety by
16.9%. As a result of the research, we noticed that for the whole series analyzed from 2012
to 2018 (see table no. 11), the indicators that brought the most achievements are: protein
quality, food safety availability of micronutrients, nutritional standards.

Therefore, we have determined that the third criterion should be taken into account and
added to the aggregate index, respectively the optimized global index.

Table no. 11: Determining the contribution of each sub-indicator to the food quality
and safety criterion

Quality and safety| 2012 2013 2014 2015 2016 2017 2018

31 20,30| 65|13,17| 651317 64|1305| 63|1269 6863|1269 63| 1269 60|12,24
3.2 13,60| 100| 13,60 100|13,60| 100| 13,60 100|13,60| 100|13,60| 100|13,60| 100|13,60
3.3 2540\ 56|14,20| s6|14,20| 56| 14,20 56|14,20) 56|14,20| s56|14,20| 56|14,20
3.4 23,70\ 77|18as5|  73|17.32| 93| 17,21| 71|1692| 71|1682| 71|1692| 66|1557
3.5 16,90\ 100| 16,90 100|16,90| 100 16,00 100|16,20| 100|16,20| 100|16,90| 100|16,90

Note: With red are the actual values calculated for the most contributing indicators (79.7%); With
blue are those who were eliminated (20.3%).

After establishing the four sub-indicators for each criterion, we proceeded to aggregate
them on each criterion by calculating the optimized geometric mean at each level and we
noticed in the new construction that the individual indicators fluctuate by decreasing their
volatility (see table no. 12).
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Table no. 12: Construction of the GFSI optimized global index

2012 2013 2014 2015 2016 2017 2018
1.1 22,2 50| 11,08 50| 11,17 50| 10,99 50| 10,99 50| 11,06 43| 9,61 43| 9,59
1.2 20,2 99| 20,00 99| 19,92 99| 19,92 99| 19,92 99| 19,92 99| 20,02 99| 20,02
1.3 22,2 13| 2,97 14| 3,17 15| 3,35 16| 3,46 17| 3,69 18| 3,93 201 4,35
1.4 10,1 81| 8,17 79| 8,01 82| 8,25 82| 8,25 81| 821 84| 846 82| 8,27
1.5 14,1| 100|14,10| 100|14,10( 100|(14,10| 100|(14,10( 3100|1410 100| 14,10 100| 14,10
1.6 11,1| 100|11,10| 100|11,10( 100(11,10| 100(11,10( 3100|1110 100| 11,10( 100 11,10
40% affordability in GFSI | 26,84 22,51| 26,84| 22,51| 27,36| 22,44| 27,08| 22,44 27,76| 22,47| 27,16| 21,93| 27,56| 21,92
Geometric optimized mean 13,65 13,66 13,60 13,60 13,63 13,17 13,17
Geometric optimized mean 61,39 61,90 62,61 62,95 63,61 63,19 64,00

2012 2013 2014 2015 2016 2017 2018
2.1 234 88| 20,57 90| 20,94 90| 20,94 86| 20,03 85| 19,91 86| 20,03 86| 20,03
2.2 81 13| 1,01 13| 1,01 25| 2,03 0| 0,00 25| 2,03 25| 2,03 25| 2,03
2.3 12,6| 61| 7,70 61| 7,70 1| 7,70| 61| 7,70 61| 7,70 52| 654 52| 654
2.4 13,5 66| 887 66| 887 68| 9,21| 68| 9,11| 65| 878 68 9,22 69| 5,34
2.5 9,0 56| 550 56| 550! 67| 560 67| 660 72| 745 59| 5,82 65 641
2.6 9,0 25| 248 25| 248| 25| 248 25| 248| 25| 248 25| 248 25 248
2.7 9,9 65| 6,40 63| 6,23 67| 6,61 73| 7,19 89| E&,B1 79| 7,85 100| 5,50
2.8 12,6 86| 10,86 86| 10,86 86| 10,86 95| 11,91 95| 11,91 95| 12,01 951 12,01
44% availability in GFSI | 29,52| 24,76 29,52| 24,76| 30,10| 24,69| 29,79| 24,69 30,54| 24,72| 29,88| 24,13| 30,32 24,12

2012 2013 2014 2015 2016 2017 2018
3.1 20,30 65| 13,17 65| 13,17 64| 13,05 63| 12,69 63| 12,69 63| 12,69 60| 12,24
3.2 13,60| 100|13,60| 100|1360| 100|13,60| 100|13,60| 2100|1360 100| 13,60 100| 13,60
3.3 25,40 56| 14,20 56| 14,20 56| 14,20 56| 14,20 56| 14,20 56| 14,20 56| 14,20
3.4 23,70\ 77| 18,415| 73|17,32| 73|17,21| 71|16,92| 71|1692| 71|1692| 66|15,57
3.5 16,90\ 100|16,00| 100|16,90| 100|16,590| 100|16,90| 100|16,90| 100|16,90| 100| 16,90
16% quality and safety |10,74| 9,00|10,74| 9,01|10,94| 8,98|10,83| &,98|11,10| &,99|10,86| 8,77|11,02 8,77
GFSI | 67,1 67,1 68,4 67,7 69,4 67,9 68,9
Aggregate index 56,28 56,28 56,11 56,11 56,17 54,83 54,81

The data presented in table no. 12 with reds are the sub-indicators that were taken into
account in construction the optimized global index, and blue ones are the values of sub-
indicators that were not used to build the optimized global index.

Comparing to the food affordability criterion, the optimized geometric mean, we can see
that the difference between the maximal - minimum extremes is 2.61 points in the
optimized geometric mean using all sub-indicators of the food affordability criterion, while
for the optimized average of the four elected indicators and calculate we notice a gap
difference of 0.49 points. Under these circumstances, we may consider that this criterion is
valid and leads us to the correct applicable results.

In the next stage of research, we used the relative distance method applied to the four
aggregate index of each affordability, availability and food quality and safety criterion, and
we set the hierarchy of European countries on each criterion for 2018.

In the new context, we have determined the arithmetic mean value of the points
accumulated by each European state for the year 2018, and in this sense we have achieved a
new result consisting of a new hierarchy of countries according to the gap with the best
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performance (e.g.: France - 2.33 points) and the last ranked hierarchy (e.g. Serbia - 15.67
hierarchical points).

Thus, we could achieve the ranking of the countries in Europe according to the GFSI
optimized index taking reference year 2018 (figure no. 1).
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1000 MeanEU

800
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0,00

Figure no. 1: The ranking of countries in Europe according t
o0 the GFSI optimized global index for 2018

Regarding the ranking of the countries in Europe according to the GFSI optimized index for
2018 (figure no. 1), we can say about Romania that:

e holds the 17th hierarchical rank with a calculated score for the four indicators of 12.33
points;

e is at 3.33 points of the average of the 26 countries in Europe;

e is at 10 points of first rank: France.

Conclusions

The Global Food Security Index (GFSI) is the one that examines food security,
comprehensive in three international dimensions, namely affordability, availability and
food quality and safety. It is used as a benchmark for government policy on food security
and is a research tool for academia and investors.
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The article contains an analysis of the food security of the European countries using the
global food security index where it can see an interesting hierarchy of the countries as well
as the position of Romania in this respect.

The hierarchy could be achieved by constructing an aggregate index, between the indices
presented or only some of them, motivating the construction as an index built as an
optimized geometric mean.

We have built an optimized global index using the relative distance method that allows to
observe the relative distance of each country to the country that records the highest level in
Europe.

The optimized global food security index is relevant in its analysis as it only includes sub-
indicators that contribute significantly, and its refining has gone through mathematical
processing that has led to a more relevant hierarchy of these countries.

From the analysis of the evolution of the variables considered in this research, it can be
seen that, although in Romania food security is achieved, there are some components that
need to be improved: Gross domestic product per capita, agricultural infrastructure and
agricultural production volatility.

In conclusion, we can say that in Romania there is a favorable environment for food
security and sufficient sources of financing for farmers. This is due to the authorities'
concern to raise food standards, the presence of a nutrition improvement strategy and the
collection of data on nutritional deficiencies. Romania has sufficient capacity for storing
food, has a well-developed network of food shops, and the population has access to the
drinking water sources.

A direction in the future research could be to develop a new GFSI index model by
integrating new elements into a predicted and simulated construction at least on data series
as for those investigated at this time
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